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A B S T R A C T

Background

Acne vulgaris is a very common skin problem that presents with blackheads, whiteheads, and inflamed spots. It frequently results in

physical scarring and may cause psychological distress. The use of oral and topical treatments can be limited in some people due to

ineffectiveness, inconvenience, poor tolerability or side-effects. Some studies have suggested promising results for light therapies.

Objectives

To explore the effects of light treatment of different wavelengths for acne.

Search methods

We searched the following databases up to September 2015: the Cochrane Skin Specialised Register, CENTRAL, MEDLINE, Embase

and LILACS. We searched ISI Web of Science and Dissertation Abstracts International (from inception). We also searched five trials

registers, and grey literature sources. We checked the reference lists of studies and reviews and consulted study authors and other experts

in the field to identify further references to relevant randomised controlled trials (RCTs). We updated these searches in July 2016 but

these results have not yet been incorporated into the review.

Selection criteria

We included RCTs of light for treatment of acne vulgaris, regardless of language or publication status.

Data collection and analysis

We used standard methodological procedures expected by Cochrane.
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Main results

We included 71 studies, randomising a total of 4211 participants.

Most studies were small (median 31 participants) and included participants with mild to moderate acne of both sexes and with a mean

age of 20 to 30 years. Light interventions differed greatly in wavelength, dose, active substances used in photodynamic therapy (PDT),

and comparator interventions (most commonly no treatment, placebo, another light intervention, or various topical treatments).

Numbers of light sessions varied from one to 112 (most commonly two to four). Frequency of application varied from twice daily to

once monthly.

Selection and performance bias were unclear in the majority of studies. Detection bias was unclear for participant-assessed outcomes

and low for investigator-assessed outcomes in the majority of studies. Attrition and reporting bias were low in over half of the studies

and unclear or high in the rest. Two thirds of studies were industry-sponsored; study authors either reported conflict of interest, or such

information was not declared, so we judged the risk of bias as unclear.

Comparisons of most interventions for our first primary outcome ’Participant’s global assessment of improvement’ were not possible

due to the variation in the interventions and the way the studies’ outcomes were measured. We did not combine the effect estimates

but rated the quality of the evidence as very low for the comparison of light therapies, including PDT to placebo, no treatment, topical

treatment or other comparators for this outcome. One study which included 266 participants with moderate to severe acne showed

little or no difference in effectiveness for this outcome between 20% aminolevulinic acid (ALA)-PDT (activated by blue light) versus

vehicle plus blue light (risk ratio (RR) 0.87, 95% confidence interval (CI) 0.72 to 1.04, low-quality evidence). A study (n = 180) of a

comparison of ALA-PDT (activated by red light) concentrations showed 20% ALA was no more effective than 15% (RR 1.05, 95% CI

0.96 to 1.15) but better than 10% ALA (RR 1.22, 95% CI 1.05 to 1.42) and 5% ALA (RR 1.47, 95% CI 1.19 to 1.81). The number

needed to treat for an additional beneficial outcome (NNTB) was 6 (95% CI 3 to 19) and 4 (95% CI 2 to 6) for the comparison of

20% ALA with 10% and 5% ALA, respectively.

For our second primary outcome ’Investigator-assessed changes in lesion counts’, we combined three RCTs, with 360 participants with

moderate to severe acne and found methyl aminolevulinate (MAL) PDT (activated by red light) was no different to placebo cream plus

red light with regard to change in inflamed lesions (ILs) (mean difference (MD) -2.85, 95% CI -7.51 to 1.81), percentage change in

ILs (MD -10.09, 95% CI -20.25 to 0.06), change in non-inflamed lesions (NILs) (MD -2.01, 95% CI -7.07 to 3.05), or in percentage

change in NILs (MD -8.09, 95% CI -21.51 to 5.32). We assessed the evidence as moderate quality for these outcomes meaning that

there is little or no clinical difference between these two interventions for lesion counts.

Studies comparing the effects of other interventions were inconsistent or had small samples and high risk of bias. We performed only

narrative synthesis for the results of the remaining trials, due to great variation in many aspects of the studies, poor reporting, and

failure to obtain necessary data. Several studies compared yellow light to placebo or no treatment, infrared light to no treatment,

gold microparticle suspension to vehicle, and clindamycin/benzoyl peroxide combined with pulsed dye laser to clindamycin/benzoyl

peroxide alone. There were also several other studies comparing MAL-PDT to light-only treatment, to adapalene and in combination

with long-pulsed dye laser to long-pulsed dye laser alone. None of these showed any clinically significant effects.

Our third primary outcome was ’Investigator-assessed severe adverse effects’. Most studies reported adverse effects, but not adequately

with scarring reported as absent, and blistering reported only in studies on intense pulsed light, infrared light and photodynamic

therapies. We rated the quality of the evidence as very low, meaning we were uncertain of the adverse effects of the light therapies.

Although our primary endpoint was long-term outcomes, less than half of the studies performed assessments later than eight weeks after

final treatment. Only a few studies assessed outcomes at more than three months after final treatment, and longer-term assessments are

mostly not covered in this review.

Authors’ conclusions

High-quality evidence on the use of light therapies for people with acne is lacking. There is low certainty of the usefulness of MAL-

PDT (red light) or ALA-PDT (blue light) as standard therapies for people with moderate to severe acne.

Carefully planned studies, using standardised outcome measures, comparing the effectiveness of common acne treatments with light

therapies would be welcomed, together with adherence to the Consolidated Standards of Reporting Trials (CONSORT) guidelines.

P L A I N L A N G U A G E S U M M A R Y
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The use of light as a therapy for acne

What is the aim of this review?

The aim of this Cochrane Review was to find out whether treatment using lasers and other light sources improves the whiteheads

and blackheads, and inflamed spots that people with acne have. We also wanted to know how people with acne assessed their own

improvement, and whether they found that these therapies caused unpleasant effects like blistering or scarring. Cochrane researchers

collected and analysed all relevant studies to answer these questions and found 71 studies, with a total of 4211 participants.

What was studied in this review?

Acne is a common skin problem. It causes blackheads, whiteheads and inflamed spots, and may lead to scarring. Current treatment

options are limited in their effectiveness and convenience, and may cause side-effects. We investigated lasers and other light sources,

which are used as an alternative therapy, either on their own or in combination with a chemical that makes the skin more sensitive to

the light source (photodynamic therapy (PDT)). We compared different light therapies with other treatment options, no treatment,

or placebo.

Most studies included people with mild to moderate acne in their twenties. Light treatments in these studies varied greatly in many

important aspects, such as wavelength of light used, duration of treatment, chemicals used in photodynamic therapy, and others.

Over half of the studies were industry sponsored; study authors reported either conflict of interest, or such information was not declared.

Key messages

We are unable to draw firm conclusions from the results of our review, as it was not clear whether the light therapies (including PDT)

assessed in these studies were more effective than the other comparators tested such as placebo, no treatment, or treatments rubbed on

the skin, nor how long the possible benefits lasted.

What are the main results of this review?

We investigated how people with acne assessed their own improvement, but it was not clear whether the light therapies in the studies

had a beneficial effect. Evidence on how investigators assessed changes in numbers of blackheads, whiteheads and inflamed spots in

people with acne was also limited for most types of light therapies, due to variation in the way the studies were conducted and measured.

Most studies reported side-effects, but not adequately. Scarring was reported as absent, and blistering was reported in studies on intense

pulsed light, infrared light and on PDT.

Three studies, with a total of 360 participants with moderate to severe acne, showed that photodynamic therapy with methyl aminole-

vulinate (MAL), activated by red light, had a similar effect on changes in numbers of blackheads, whiteheads and inflamed spots when

compared with placebo cream with red light. We judged the quality of this evidence moderate.

Future well planned studies comparing the effectiveness of common acne treatments with light therapies are needed to assess the true

clinical effects and side-effects of light therapies for acne.

How up to date is this review?

This review included studies up to September 2015.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Light therapies (including photodynamic therapy) for acne vulgaris

Patient or population: Mild, moderate and severe acne vulgaris

Settings: Single and mult icentre, worldwide

Intervention: Light therapies including photodynamic therapy

Comparison: Placebo, no treatment, topical treatment and other comparators

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control Light therapies

Participant’s global as-

sessment of improve-

ment

Non-standardised

scales

Follow-up: up to 24

weeks af ter f inal treat-

ment

See comment See comment Not est imable 1033

(23 studies)

⊕©©©

very low1,2,3

We decided not to com-

bine the ef fect est i-

mates f rom the dif fer-

ent intervent ions. We in-

stead rated the quality

of the evidence based

on the GRADE consider-

at ions. The direct ion and

size of ef fect across the

individual study results

across the 38 dif fer-

ent comparisons were

inconsistent

13 studies used Likert

or Likert-like scales, 5

visual analogue scales,

3 other methods and in

2 studies it was unclear

which method was used.

In many studies last
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evaluat ion at f inal treat-

ment, t im ing of assess-

ment unclearly reported

or not reported. 13 stud-

ies had split -f ace de-

sign, 8 parallel-group de-

sign, 2 split f aces within

parallel-group design.4,5

Investigator-

assessed change in le-

sion counts

Lesion counts

Follow-up: up to 12

months af ter f inal treat-

ment

See comment See comment Not est imable 2242

(51 studies)

⊕©©©

very low1,2,3

We decided not to com-

bine the ef fect est i-

mates f rom the dif fer-

ent intervent ions. We in-

stead rated the quality

of the evidence based

on the GRADE consider-

at ions. The direct ion and

size of ef fect across the

individual study results

across the 76 dif fer-

ent comparisons were

inconsistent

Dif ferent methods for le-

sion count ing reported

including change or per-

centage change f rom

baseline in the number

of individual or various

aggregates of counts of

inf lamed lesions, non-in-

f lamed lesions, nodules

and cysts

22 studies had split -

f ace design, 1 split -

f ace or back design,
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2 split -back design, 19

parallel-group design, 7

split -f ace within parallel-

group design.4,5

Investigator-assessed

severe adverse effects

Blistering or scarring

Follow-up: up to 12

months af ter f inal treat-

ment

See comment See comment Not est imable 3945

(66 studies)

⊕©©©

very low1,2,3

We decided not to com-

bine the ef fect est i-

mates f rom the dif ferent

intervent ions. We rated

the quality of the ev-

idence based on the

GRADE considerat ions.

In most studies it was

reported that adverse

ef fects were recorded,

without stat ing explicit

intent to record blister-

ing and scarring. No re-

ports of scarring in any

of the studies. No re-

ports of blistering in 56

studies with a total of

3378 part icipants. Blis-

tering was reported in

two studies on inf rared

light and one study on

intense pulsed light6, as

well as in seven studies

on photodynamic thera-

pies (PDT)7.

* The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its

95% CI).

CI: Conf idence interval; RR: Risk rat io;
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GRADE Working Group grades of evidence

High quality: We are very conf ident that the true ef fect lies close to that of the est imate of the ef fect

M oderate quality: We are moderately conf ident in the ef fect est imate: The true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is

substant ially dif f erent

Low quality: Our conf idence in the ef fect est imate is lim ited: The true ef fect may be substant ially dif f erent f rom the est imate of the ef fect

Very low quality: We have very lit t le conf idence in the ef fect est imate: The true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1 We downgraded by one level because of risk of bias: unclear to high overall risk of bias in the majority of studies.
2 We downgraded by one level because of indirectness: lack of comparisons with convent ional treatments. Lim ited

generalisat ion due to variat ion of part icipants (such as Fitzpatrick skin types, severity of acne etc.).
3 We downgraded by one level because of imprecision: small sample sizes (median of 24 for ’Part icipant ’s global assessment

of improvement’, and median of 30 for studies on each of the other two outcomes), power calculat ions not reported, of ten

unclear assignment to groups or face sides.
4 We have not downgraded further because of inconsistency, but there was heterogeneity across studies due to diversity of

populat ions, intervent ions, comparators and methods of outcome assessment.
5 We have not downgraded further because of publicat ion bias, however our searches ident if ied considerable number of

unpublished studies, but with no available data.
6 Three split -f ace trials; one included two reports on the inf rared treated sides 2/ 46 (4.3%) and no reports on the untreated

sides (0%); one included one report on the single pass 1450 nm laser-treated side 1/ 11 (9%) and no reports on the double

pass 1450 nm laser-treated sides (0%); one study included one report on the intense pulsed light (IPL)-treated sides 1/ 10

(10%) and no reports on the untreated sides (0%).
7 Three studies on methyl aminolevulinate (MAL)-PDT, (one of which is presented in Summary of f indings table 2), the second

was a split -f ace within parallel-group trial included one report on the 37 J/ cm² 80 mg/ g MAL-PDT with occlusion 1/ 22 (4.5%)

sides and no reports on the 37 J/ cm² 80 mg/ g MAL-PDT without occlusion sides (0%), nor on the 25 J/ cm² 80 mg/ g MAL-

PDT with or without occlusion sides (0%). Further split -f ace study included one report on 160 mg/ g MAL-PDT sides 1/ 30 (3%),

and no reports on red-light-only control sides. Four 20% aminolevulinic acid (ALA )-PDT studies: one split -f ace trial included

one report 1/ 44 (2.3%) on the sides with pulsed dye laser (PDL) used for act ivat ion and no reports on the untreated sides.

One split -back within parallel-group included one report 1/ 11 (9%) in the single-treatment group on back sites with 550-700

nm light used for act ivat ion, and no reports in the mult iple treatment groups on the ALA-PDT, nor ALA alone, light alone or

untreated back sites in any of the groups. One parallel-group trial included one report in the arm which used a combinat ion

of IPL of 580-980 nm and bipolar radiof requency energies for act ivat ion, and no reports in the arms which used 517 nm light

or IPL-alone (600-850 nm) for act ivat ion; the number of part icipants per group unclear. One parallel-group trial included one

report in the arm which used 20% ALA 1/ 45 (2%) and no reports (0%) in arms with 5%, 10% nor 15% ALA act ivated by 633 nm

light.
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B A C K G R O U N D

Description of the condition

Acne is a very common inflammatory skin condition that affects

the face of over 90% of people some point in their lives, the chest

in 60% of people, and the back in 15% (Cunliffe 1989). The

condition usually starts in adolescence and frequently resolves by

the mid-twenties (Bhate 2013; Burton 1971).

Acne is characterised by an increase in sebum production; the

formation of lesions called open and closed comedones (which

appear as blackheads and whiteheads); raised red spots, known

as papules and pustules and in more severe cases nodules; deep

pustules; and cysts (Degitz 2007; Nast 2012). Acne can range

from a mild form, with a few of these lesions, to more severe

forms embracing multiple lesions over the face and trunk (O’Brien

1998).

Mild acne is more prevalent than the severe form (Kilkenny 1998).

In some cases, acne persists, or initially starts, in adulthood, and

in this situation, it is seen more commonly in adult women than

men (Choi 2011; Dreno 2013; Preneau 2012; Williams 2006).

Impact

Acne results in a significant burden. One study from the USA

indicated that the prevalence by the mid-teens was virtually 100%

(Stern 1992). A more recent European study estimated a rate to

be 82.4% in 10 to 12 year olds and identified that over 40% of

people sought treatment (Amado 2006).

The duration of acne can be anything from 5 to 10 years (Cunliffe

1979). In most people, acne has resolved by the age of 25 years

(Cunliffe 1979). Between 7% and 17% of those affected have

clinical acne beyond this time (Goulden 1997).

Acne can produce significant psychological and social problems,

and those having acne may be affected by lower self-esteem, anxi-

ety, depression, and low mood (Baldwin 2002; Tan 2004; Thomas

2004). Scarring is a very common problem, and treatment is ex-

tremely difficult (Jordan 2000; Layton 1994; Tan 2010); scarring

can also result in significant psychological and social problems

(Hayashi 2015).

The treatments available for acne may result in adverse effects,

which may limit their use (Nast 2012; Williams 2012). The com-

plex pathophysiology of acne often results in the need for multiple

treatments within any given regimen, and this can have impact

on adherence (Dreno 2010; Krejci-Manwaring 2006). There is

increasing concern about the use of antibiotics in the management

of acne due to emerging bacterial resistance (Coates 2002).

Causes

Acne usually presents around puberty and arises as a result of

an increase in hormone levels, particularly androgen hormones

(Thiboutot 2004; Zouboulis 2004). This leads to enlargement of

the sebaceous (grease) glands and an increased cell turnover result-

ing in blockage and plugging of the duct that carries the sebum to

the skin, which leads to the formation of a comedone (whiteheads

and blackheads, Cunliffe 2004). Skin bacteria, in particular Pro-
pionibacterium acnes (P acnes), become trapped within the duct,

and an intense inflammatory reaction ensues, which results in the

inflamed skin lesions characteristic to acne, that is, the pustules,

papules, and in the worst cases, nodules and cysts (Degitz 2007;

Nast 2012). Insulin resistance is one factor implicated in the de-

velopment of severe acne and is a common complaint of women

with polycystic ovarian syndrome (Archer 2004; Pfeifer 2005).

Conventional treatments

First-line treatments in Europe include fixed combinations of ben-

zoyl peroxide (BPO) with adapalene or clindamycin for mild-

to-moderate papulopustular acne, whereas isotretinoin is recom-

mended for more severe forms of acne (Nast 2012). Recent guide-

lines published by the American Academy of Dermatology (AAD)

also recommend BPO or topical retinoid, or topical combination

therapy including BPO with or without antibiotic for mild acne,

however separate components, as well as fixed combination prod-

ucts may be prescribed (Zaenglein 2016). Topical combination

therapy for moderate acne may also be prescribed together with

an oral antibiotic for moderate and severe acne as a first line treat-

ment (Zaenglein 2016). As in Europe, isotretinoin is only recom-

mended for more severe forms of acne as a first line treatment

(Zaenglein 2016). Systemic antibiotics in combination with ada-

palene, azelaic acid, or a fixed combination of adapalene and BPO

are recommended for more severe forms of acne (Nast 2012).

For mild-to-moderate acne, second-line treatments in Europe in-

clude topical treatments such as azelaic acid, BPO, or topical

retinoids; however, systemic antibiotics in combination with ada-

palene can also be considered (Nast 2012). Alternative treatment

suggested by the AAD guidelines for mild forms of acne include

adding topical retinoid or BPO if they have not been part of the

combination already, and considering alternate retinoid or topi-

cal dapsone (Zaenglein 2016). Alternative treatment for moderate

forms of acne include alternating combination therapies, whereas,

for both moderate and severe acne, changes in oral antibiotics,

adding combined oral contraceptive or oral spironolactone for

women, as well as oral isotretinoin may be considered (Zaenglein

2016).

Topical treatments target the plugged follicle and the bacteria im-

plicated in acne as well as inflammation (Nast 2012). It is now

recommended that topical antibiotics should not be used alone as

they can lead to antibiotic resistance (Nast 2012). All antibiotics

employed for acne should be used alongside anti-resistant agents

in the treatment of moderate acne, that is, agents that reduce an-

tibiotic-resistant strains of P acnes and avoid emergence of novel

resistant strains (Nast 2012).
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Women with acne may be prescribed hormone therapies, which

are also used as combined oral contraceptives (Arowojolu 2012;

Zaenglein 2016). Oral isotretinoin, which is a synthetic form of

vitamin A, is very effective for moderate nodular and severe papu-

lopustular acne (Nast 2012). For the majority of people following a

course of isotretinoin, their skin clears fully by the end of a course of

therapy; however, in some cases, the acne will recur (White 1998).

Side-effects from oral isotretinoin include dry lips, eyes, skin, and

mucous membranes (Charakida 2004). Isotretinoin is also terato-

genic, meaning that if a woman becomes pregnant whilst taking

isotretinoin, it is likely to cause birth defects (Lammer 1985). This

limits its use in women of childbearing age (Abroms 2006; Stern

1989).

Description of the intervention

Light therapies utilise light with different properties (wavelength,

intensity, coherent or incoherent light) with the aim of achieving a

beneficial result for those with acne (Haedersdal 2008a; Mariwalla

2005). Lasers (Light amplification by stimulated emission of

radiation) (Leinwoll 1965) are the most common light sources

that have been used for acne therapy. Lasers produce a high-energy

beam of light of a precise wavelength range, which can be focused

accurately (Haedersdal 2008a; Mariwalla 2005). Several different

delivery systems are used, incorporating timing controls for sa-

fety, and cooling systems to reduce discomfort during treatment

(Haedersdal 2008a; Hamilton 2009; Mariwalla 2005).

How the intervention might work

The exact mechanisms of action for light therapies are still not

fully understood, but three components of the intervention are

considered crucial: light, photosensitisers (i.e. molecules that ab-

sorb and are then activated by light), and oxidative stress resulting

from their activation (Fritsch 1998; Mariwalla 2005; Sakamoto

2010). Photosensitisers can be produced endogenously or applied

exogenously (Fritsch 1998). Probable biological consequences of

oxidative stress include damaging bacteria and sebaceous glands,

together with reduction of follicular obstruction and hyperkerato-

sis (Mariwalla 2005; Sakamoto 2010). Possible interference with

the immunological response, not necessarily mediated by photo-

sensitisers, are also believed to be important (Sakamoto 2010).

Different wavelengths have different effects on P acnes bacterial

colonies in vitro (Cho 2006). However, the evidence on in vivo

reduction of P acnes is limited, although different light therapies

have had different effects on outcomes in clinical trials (Haedersdal

2008a; Hamilton 2009).

P acnes produces endogenous porphyrins, which absorb light to

form a highly reactive singlet oxygen, which destroys the bacte-

ria (Mariwalla 2005). The peak absorption occurs at blue light

wavelengths, providing a rationale for selecting blue light as a log-

ical wavelength when using physical therapy for acne (Mariwalla

2005). However, red light is also absorbed by porphyrins and can

penetrate deeper into the skin where it may directly affect in-

flammatory mediators (Mariwalla 2005; Ross 2005). Other light

therapies, including infra-red lasers, low energy pulsed-dye lasers

(PDL), and radiofrequency devices (Mariwalla 2005), are directed

towards damaging sebaceous glands, reducing their size and thus

sebum output (Lloyd 2002). Photodynamic therapy (PDT) uses

specific light-activating topical products, consisting of various por-

phyrin precursors, most commonly 5-aminolevulinic acid (ALA)

and its methyl-ester methyl-aminolevulinate (MAL) (Sakamoto

2010a). These are absorbed into the skin and amplify the response

to light therapy, but in so doing, tend to produce more side-effects

(Sakamoto 2010a).

Since the 1970s the mechanism of action of PDT has been better

known for the treatment of malignancies than for other uses in

dermatology (Fritsch 1998; Sharma 2012). Photosensitisers used

in PDT probably accumulate inside gram-positive bacteria (such

as P acnes), and when activated, a type I reaction is induced, pro-

ducing hydroxyl radicals, a leak-out of cellular contents, and death

of the microbial cells (Sharma 2012). Differences in pharmacoki-

netic characteristics of drugs used in PDT, their incubation time,

whether they were administered under occlusion or not, their abil-

ity to penetrate the intrafollicular duct, alongside wavelengths and

doses of light used for activation, as well as care applied before

and after the treatment, are all confounding factors likely to af-

fect clinical results (Sakamoto 2010a). Sakamoto et al suggested

two dose-related PDT mechanisms of action: ’low dose’ PDT

(’low drug concentration, low light fluence, short incubation time

between drug application and light exposure, use of blue light

with minimal penetration depth, and/or various pulsed source

exposures’) is probably mainly based on transient antimicrobial

or immunomodulatory effects, whereas ’high dose’ PDT (’pro-

longed application of high ALA concentration followed by high

fluence red light’) is based mainly on damaging sebaceous glands

(Sakamoto 2010). Optimal regimens have not yet been established

(Sakamoto 2010a). There is an ongoing debate on whether lack of

selectivity of the photosensitisers could lead to substantial damage

to the surrounding tissue and subsequent necrosis (Sharma 2012).

Why it is important to do this review

Current treatment options may be limited in effectiveness or ac-

ceptability due to adverse effects, poor tolerability and the incon-

venience of using them on a regular and prolonged basis (Nast

2012; Williams 2012; Zaenglein 2016). Conventional treatments

have limitations. Most oral and topical treatments are less effective

than oral isotretinoin, but the latter has significant adverse effects

(Nast 2012; Williams 2012). Combination regimens, which are

required for the treatment of acne, are often complex for a per-

son to use, are time-consuming, and can result in poor adherence

(Dreno 2010). Increasing concern about the use of antibiotics for
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acne has emerged due to the rise in antibiotic-resistant bacteria

(Nast 2012). If we were able to identify alternative therapies that

addressed some of these issues, it would clearly be advantageous

to patients, the wider community, and prescribers. This is high-

lighted by the fact that the Acne Priority Setting Partnership, which

received responses from over 8000 clinicians, patients, and carers

placed the question of safety and effectiveness of physical thera-

pies, including lasers and other light-based treatments, in treating

acne among the top 10 research priorities (Layton 2015). Light

therapies seem to be increasingly popular, and many light sources

are now offered for people to purchase directly using the Internet.

Therefore, there is a lot of public interest in this treatment, as well

as interest from health service commissioners.

To date, the evidence regarding the efficacy of light and laser inter-

ventions is not robust (Nast 2012; Zaenglein 2016 ). There have

been few studies comparing lasers and light therapies with conven-

tional acne treatments, or studies using physical therapies in severe

acne, or any evaluation of the long-term benefit of these treatments

(Hamilton 2009), and so there is still uncertainty and contro-

versy (Sanclemente 2014; Williams 2012). European guidelines

(Nast 2012) gave negative recommendations for artificial ultravi-

olet (UV) radiation in mild, moderate, and severe papulopustular

acne and for visible light as monotherapy in severe papulopustular

acne. Blue light monotherapy is recommended with a low strength

of recommendation for treatment of mild to moderate papulopus-

tular acne (Nast 2012). Because of a lack of evidence, Nast 2012

left recommendations open for visible light of other wavelengths

as monotherapy, lasers with infrared wavelengths, intense pulsed

light (IPL), and PDT for mild to moderate and severe papulo-

pustular acne. This is somewhat contradictory to the European

guidelines for topical PDT, where inflammatory and infectious

dermatoses are seen as an “emerging indication”, and acne has the

highest strength of recommendation, with the evidence rated as of

highest possible quality (Morton 2013). Recently updated Amer-

ican guidelines included lasers and PDT as a new clinical ques-

tion, but are not explicit in stating the strength of their recom-

mendation, nor levels of underlying evidence (Zaenglein 2016).

The study authors concluded that there was “limited evidence to

recommend the use and benefit of physical modalities for the rou-

tine treatment, including pulsed dye laser...” and that “Some laser

and light devices may be beneficial for acne, but additional studies

are needed” (Zaenglein 2016). Zaenglein 2016 have also included

clinical trials of lasers and light-based therapies as one of the most

important current research and knowledge gaps to address in acne

treatment.

The worldwide market potential for anti-acne skin preparations

alone was estimated to be USD 3300 million in 2013 (GMR

Data 2013). The growing market and the willingness of people

to take up treatments that have not been clinically proven to be

effective means that research into the use and marketing of novel

treatments, such as light therapies, is important. If light therapies

prove effective, they could offset the cost of acne-related treat-

ments. If, however, light therapies are ineffective, their use should

be stopped.

Hence, establishing the evidence to support treatment of acne with

light of different wavelengths is critical. The plans for this review

were published as a protocol ’Light therapies for acne’ (Car 2009).

O B J E C T I V E S

To explore the effects of light treatment of different wavelengths

for acne.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs), which were of two types:

those which compared two groups of participants where one group

was randomised to receive treatment and the other served as the

control group; and those which applied treatment randomly to

one part of a participant’s body compared with another part which

served as the control (such as split-face studies).

We did not include cross-over trials because an intervention for

acne may have had a lasting effect that could have carried over to

subsequent periods of the trial.

Types of participants

Anyone with a diagnosis of mild, moderate, or severe acne vulgaris

defined by any classification system.

Types of interventions

We searched for any therapy based on the healing properties of

light for the treatment of acne vulgaris. We also accepted therapies

that combined light with other treatments to boost the effect of

the light. We focused on a comparison between the effectiveness

of treatment with light of different properties - coherence, wave-

length, and intensity.

Types of outcome measures

Primary outcomes

1. Participant’s global assessment of improvement. This was

recorded using a Likert or Likert-like scale (for instance, selecting

from the following categories the extent of change of their acne
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after treatment: acne has worsened a lot; worsened a little; stayed

the same; improved a little; or improved a lot) or other scales.

2. Investigator-assessed change in lesion count.

i) The change or percentage change from baseline in the

number of:

a) inflamed lesions (ILs) (papules or pustules or

both);

b) non-inflamed lesions (NILs) (blackheads or

whiteheads or both); or

c) nodules and cysts (for nodulocystic acne only

ii) If individual lesion counts were not available, then the

change or percentage change from baseline in the number of:

a) ILs and NILs; or

b) combined count of all lesion types.

3. Investigator-assessed severe adverse effects. If blistering

or scarring of the skin followed treatment with light therapy

then, if possible, we reported on the severity of the adverse effect

and whether it resolved in the short-term or was permanent.

Secondary outcomes

1. Investigator-assessed change in acne severity. The change

in acne severity from baseline, using a published grading scale

(like the Leeds grading system, which involves counting lesions

and weighting them according to severity to give a combined

grade) or a severity index determined by the lesion count.

2. Investigator’s global assessment of improvement

recorded using a Likert or Likert-like scale or other scales.

3. Changes in quality of life assessed using a recognised tool.

Other adverse outcomes

We recorded the incidence and, when possible, severity of all other

adverse events reported in the included studies. We used the sys-

tem organ classes (SOCs) defined in MedDRA (MedDRA 2010),

version 15.1. MedDRA® (’the Medical Dictionary for Regula-

tory Activities, terminology is the international medical terminol-

ogy developed under the auspices of the International Conference

on Harmonization of Technical Requirements for Registration of

Pharmaceuticals for Human Use (ICH). MedDRA® trademark

is owned by the International Federation of Pharmaceutical Man-

ufacturers & Associations (IFPMA) on behalf of ICH’).

Timing of outcome assessment

We considered short-term (two to four weeks after final treatment),

medium-term (five to eight weeks after final treatment), and long-

term (longer than eight weeks after final treatment) follow-up pe-

riods. The long-term data were the primary endpoint, but we were

also interested in short-term data, indicating early improvement,

which may have encouraged participants to continue with treat-

ment.

Exclusion criteria

1. Studies which were not RCTs.

2. Studies not focused on the healing properties of light in the

management of acne.

3. Studies on light therapies for acne scars.

Search methods for identification of studies

We aimed to identify all relevant RCTs regardless of language

or publication status (published, unpublished, in press, or in

progress).

Electronic searches

We searched the following databases up to 29 September 2015:

1. the Cochrane Skin Specialised Register using the following

terms: acne and (laser* or sunlight or phototherap* or photolysis

or photochemotherapy or “ ultraviolet therap*” or

“photosensitizing agent*” or “light therap*” or “photodynamic

therap*” or “photosensitising agent*”);

2. the Cochrane Central Register of Controlled Trials

(CENTRAL; the Cochrane Library 2015, Issue 8) using the

search strategy in Appendix 1;

3. MEDLINE via Ovid (from 1946) using the strategy in

Appendix 2;

4. Embase via Ovid (from 1974) using the strategy in

Appendix 3; and

5. LILACS (Latin American and Caribbean Health Science

Information database, from 1982) using the strategy in

Appendix 4.

We searched the following databases up to 28 September 2015:

1. ISI Web of Science using the strategy in Appendix 5; and

2. Dissertation Abstracts International (1861) using the

strategy in Appendix 6.

Trials registers

We searched the following trials registers up to 28 September 2015:

1. The metaRegister of Controlled trials (isrctn.com/) using

the strategy in Appendix 7.

2. The U.S. National Institutes of Health Ongoing Trials

Register (clinicaltrials.gov) using the strategy in Appendix 8.

3. The Australian and New Zealand Clinical Trials Registry (

anzctr.org.au) using the strategy in Appendix 9.

4. The World Health Organization International Clinical

Trials Registry Platform (who.int/ictrp/en/) using the strategy in

Appendix 10.

5. The EU Clinical Trials Register (clinicaltrialsregister.eu/)

using the strategy in Appendix 11.

This review fully incorporates the results of searches conducted

up to September 2015. A search update conducted in July 2016

identified a further 15 reports of trials, which we have added to

11Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://archie.cochrane.org/sections/documents/view?document=205602041915453638%26format=REVMAN#APP-01
http://archie.cochrane.org/sections/documents/view?document=205602041915453638%26format=REVMAN#APP-01
http://archie.cochrane.org/sections/documents/view?document=205602041915453638%26format=REVMAN#APP-02
http://archie.cochrane.org/sections/documents/view?document=205602041915453638%26format=REVMAN#APP-02
http://archie.cochrane.org/sections/documents/view?document=205602041915453638%26format=REVMAN#APP-03
http://archie.cochrane.org/sections/documents/view?document=205602041915453638%26format=REVMAN#APP-03
http://www.isrctn.com/
http://www.clinicaltrials.gov
http://www.anzctr.org.au
http://www.who.int/ictrp/en/
http://www.who.int/ictrp/en/
http://www.who.int/ictrp/en/
https://www.clinicaltrialsregister.eu/


‘Studies awaiting classification’ and will incorporate into the re-

view at the next update. See Characteristics of studies awaiting

classification.

Searching other resources

Grey literature

We attempted to find unpublished studies by searching the fol-

lowing grey literature:

1. Google Scholar using the strategy in Appendix 12 up to 7

October 2015; and

2. OpenGrey using the strategy in Appendix 13 up to 29

September 2015.

We also used Internet search engines such as Google.

We consulted trial authors of included and excluded trials pub-

lished in the last 15 years and other experts in the field of optical

therapies for acne, in order to identify further unpublished RCTs.

Reference lists

We checked the bibliographies of published studies and reviews

for further references to relevant trials.

Adverse effects

We did not perform a separate search for adverse effects of the

target intervention. We recorded adverse effects reported in the

included trials and discussed the implications of those adverse

outcomes.

Data collection and analysis

We followed the protocol for this review (Car 2009). When this

was not possible, we clearly stated and further clarified it in the

Differences between protocol and review section.

Selection of studies

Two review authors (JB and RA, PP or MC) screened the titles

and abstracts of studies identified by the searches. If studies did

not address the study of a light therapy for acne, we excluded

them. If any of the review authors felt that a paper could have been

relevant, we retrieved the full text, and each author independently

checked that it met the pre-defined selection criteria. We resolved

differences of opinion by discussion with the review team.

Data extraction and management

Two review authors (JB and RA or MC) independently recorded

data using a specially designed data extraction form. When data

were available only in graph or figure format, two review authors

(JB and RA or MC) extracted them independently. A third team

member (JC or LG) resolved any differences of opinion. One

author (JB) inserted the data into Review Manager (RevMan)

(RevMan 2014). Two review authors (MC and LG, RA or PP)

cross-checked the data for accuracy.

We defined treatment success as anything above the first category

of improvement on a Likert scale or more than 50% improvement

from baseline on a continuous scale for participant’s global assess-

ment of improvement (primary outcome 1) and secondary out-

comes 1, 2, and 3. When individual patient data were not avail-

able, we extracted summary data as they were reported. Effects of

interventions on investigator-assessed change in lesion count (pri-

mary outcome 2) were recorded as the actual or percentage change

from baseline.

In addition we reported on the following:

1. the baseline and comparisons of the participants for age,

sex, duration, location, and severity of acne;

2. light source identity, dose, duration of treatment, and

adequacy of instructions if self-administered;

3. whether outcome measures were described and their

assessment was standardised;

4. whether previous acne treatment was discontinued in a

timely manner prior to the trial;

5. whether concomitant acne treatment was permitted and if

so, whether standardised; and

6. the use and appropriateness of statistical analyses, where

data were not reported appropriately in the original publication.

Assessment of risk of bias in included studies

Two review authors (JB and RA or MC) used Cochrane’s tool

for assessing risk of bias, described in section 8.5 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a),

to independently assess the methodological quality of each in-

cluded study. We assessed the following as ’low risk of bias’, ’high

risk of bias’, or ’unclear risk of bias’:

1. how the randomisation sequence was generated;

2. whether allocation was adequately concealed;

3. whether participants, clinicians, or outcome assessors were

blinded as appropriate, who was blinded and not blinded

(participants, clinicians, outcome assessors) if this was

appropriate;

4. incomplete outcome data and how it was addressed;

5. possible selective outcome reporting; and

6. possible other bias.

We compared the assessments and discussed and resolved any dis-

agreements in the gradings between the review authors. We also

contacted the corresponding researchers for clarification or addi-

tional data when necessary.

Measures of treatment effect

We expressed the results as risk ratio (RR) and 95% confidence

intervals (CIs) for dichotomous outcomes. When the relative risk
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was unreliable due to the lack of events occurring in control groups

or body sites, we provided event rates instead of RR and calcu-

lated risk differences (RD) with 95% CI. We clarified this in the

Effects of interventions section, under ’Primary outcome 3’. Al-

though there were no cases where standardised mean differences

were needed, we would have computed them if cases existed where

comparable measures on different scales had been used across trials.

We used only mean differences where appropriate (Deeks 2011).

We expressed the results as ’number needed to treat for an addi-

tional beneficial outcome’ (NNTB) and ’number needed to treat

for an additional harmful outcome’ (NNTH) for dichotomous

outcomes where appropriate, following guidance in section 12.5.2

of the Cochrane Handbook for Systematic Reviews of Interventions
(Schünemann 2011a).

Unit of analysis issues

Where there were multiple intervention groups within a trial, we

made pair-wise comparisons of light therapies with different wave-

lengths versus no treatment, placebo, and conventional treatment.

When the level of clinical and methodological heterogeneity was

acceptable, we considered pooling studies that had a split-face or

split-back design with studies that had a parallel-group design in a

meta-analysis using the inverse variance method, described in the

Cochrane Handbook for Systematic Reviews of Interventions section

9.4.3 (Deeks 2011). However, we did not pool studies with differ-

ent designs due to the nature of the results, as there was consider-

able methodological and clinical heterogeneity, which is outlined

in the Effects of interventions section.

Dealing with missing data

If participant drop-out led to missing data, we conducted an inten-

tion-to-treat (ITT) analysis. We contacted trial authors or spon-

sors of studies that were less than 15 years old to provide missing

statistics, such as standard deviations. For dichotomous outcomes,

we regarded participants with missing outcome data as treatment

failures (to be conservative) and included these in the analysis as

an imputed value. For continuous outcomes, we imputed missing

outcomes by carrying forward the last recorded value for partici-

pants with missing outcome data (Higgins 2011b).

Assessment of heterogeneity

We followed updated guidance in sections 9.4.1 and 9.5.1 of the

Cochrane Handbook for Systematic Reviews of Interventions (Deeks

2011) on the appropriateness of meta-analysis. To determine

whether it would be clinically meaningful to quantitatively com-

bine results of different studies, we considered differences in inter-

ventions (wavelengths, doses, active substances used in PDT, num-

ber of light sessions, and frequency of application) together with

differences in comparator interventions (no treatment, placebo,

other light interventions, and various topical treatments and their

various combinations). For comparisons where no substantial clin-

ical diversity existed with regard to the above, we assessed statistical

heterogeneity using the I² statistic (Higgins 2003) and synthesised

data using meta-analysis techniques when appropriate (i.e. when I²

statistic was lower than 50%) following guidance in section 9.5.2

of the Cochrane Handbook for Systematic Reviews of Interventions
(Deeks 2011).

Assessment of reporting biases

We planned to test publication bias by the use of a funnel plot when

adequate data were available for similar light therapies, following

guidance in section 10.4 of the Cochrane Handbook for Systematic
Reviews of Interventions (Sterne 2011). However, we were unable to

implement this method in the current review and test publication

bias by the use of a funnel plot due to the nature of our results.

Data synthesis

For studies with acceptable levels of clinical and methodolog-

ical heterogeneity, we performed a meta-analysis to calculate a

weighted treatment effect across trials, using a random-effects

model. Where it was not possible to perform a meta-analysis due

to substantial clinical and methodological heterogeneity, we narra-

tively synthesised the results, following guidance in section 11.7.2

of the Cochrane Handbook for Systematic Reviews of Interventions
(Schünemann 2011b).

Subgroup analysis and investigation of heterogeneity

If substantial statistical heterogeneity (I² statistic greater than 50%)

existed between studies for the primary outcome, we looked for

the reasons for this, such as differences in disease severity, expo-

sure, and duration of treatment. We planned to undertake further

subgroup analysis if sufficient information was given. The groups

were to include those with different severity or onset of acne and

the age of participants (child or adult). However, subgroup anal-

yses were not performed in the current review due to the nature

of the results of the meta-analyses (the I² statistic was lower than

50% for primary outcomes).

Sensitivity analysis

We intended to undertake sensitivity analyses to determine the

effects of excluding the poorer quality trials and those with an

unclear or high risk of bias as defined in theCochrane Handbook of
Systematic Reviews of Interventions (Deeks 2011).

Adverse outcomes

We described:

1. whether the methods used to record adverse events were

appropriate; and

2. whether reporting of adverse outcomes was adequate.
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Other

Where necessary, we contacted the trial authors for clarification.

We created ’Summary of findings’ tables using GRADEpro Guide-

line Developement Tool (GRADEpro GDT 2015).

R E S U L T S

Description of studies

Please see the Characteristics of included studies tables,

Characteristics of excluded studies tables, Characteristics of studies

awaiting classification tables, and Characteristics of ongoing

studies tables in this review.

Results of the search

The ’Study flow diagram’ summarises the results of our incorpo-

rated searches up to September 2015 (see Figure 1). We identified

862 records through searching the Cochrane Skin Specialised Reg-

ister, CENTRAL, MEDLINE, Embase and LILACS. We identi-

fied a further 907 records through searching ISI Web of Science

and Dissertation Abstracts International. We identified 51 records

through other searches. (Please see ’Clinical trials registers and

’Grey literature searches’ section below for details.)
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Figure 1. Study flow diagram.
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Our searches retrieved a total of 1820 records. We removed 1018

duplicates leaving 802 records. We excluded 648 records based

on the titles and abstracts. We obtained full text copies of the

remaining 154 records when appropriate. After assessing full texts,

we excluded 25 records (corresponding to 24 studies) for reasons

outlined in the Characteristics of excluded studies tables.

We included a total of 98 records in a narrative synthesis (cor-

responding to 71 studies). We were unable to obtain enough in-

formation to include or exclude 28 records (corresponding to

23 studies), which we listed in the Characteristics of studies

awaiting classification tables. A further three studies are ongoing

(EU 2014-005235-13; NCT02217228; NCT02431494).

We included three studies in a quantitative meta-analysis (

NCT00594425; NCT00933543; Pariser 2013).

We only included final results of the clinical trials registers and grey

literature searches in the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) chart for reasons of clarity

(Figure 1; Moher 2009).

Our final searches in July 2016 identified 13 additional studies (14

references): Demina 2015; Du 2015; Elgendy 2015; Ganceviciene

2015; Kwon 2016; Lekakh 2015; Moftah 2016; NCT02647528;

Nestor 2016; Park 2015; Sadick 2016; Voravutinon 2016; Wang

2016. We have added a further report as a secondary reference to

a previously identified study (Pariser 2013). We will incorporate

the additional studies into the next update of this review.

Clinical trials registers and grey literature searches

Clinical trials registers and Open Grey returned a total of 377

records. Of these, 33 identifiers were relevant for the review.

We matched 12 identifiers to 11 included studies identified

through searches of other databases (Bissonnette 2010; Darne

2011; Haedersdal 2008; Hörfelt 2006; Karsai 2010; McGill

2008; Orringer 2007; Orringer 2010; Pariser 2013 (two identi-

fiers); Uebelhoer 2007; Wiegell 2006b), while one identifier was

matched to two separate studies, one included (Paithankar 2015)

and one excluded (Owczarek 2014). We matched two identifiers

to one study awaiting classification (Shaheen 2011). We were un-

able to match 18 identifiers with any of the studies identified

through searches of other databases. They corresponded to 17

studies, as one study (NCT00237978) was registered in two dif-

ferent registers. We excluded one of these studies after contacting

the study authors for clarification (NCT00613444). We obtained

full results for three studies (NCT00594425; NCT00673933;

NCT00933543) and results of one study were available in the reg-

ister (NCT00706433), so we included them in our analysis. Nine

are among studies awaiting classification (NCT00237978 (two

identifiers); NCT00814918; NCT01245946; NCT01472900;

NCT01584674; NCT01689935; ISRCTN73616060;

ISRCTN78675673; ISRCTN95939628). Three studies are on-

going (EU 2014-005235-13; NCT02217228; NCT02431494).

A search of Google Scholar retrieved 963 records, and after screen-

ing, we found nine records of potentially relevant studies not iden-

tified through searches of the other databases.

We identified nine additional records through other sources (in-

cluding authors’ suggestions, reference lists of papers, and a Google

search).

We have described our attempts to contact the authors of individ-

ual studies in the ’Notes’ sections of the Characteristics of included

studies tables, Characteristics of studies awaiting classification ta-

bles, Characteristics of ongoing studies tables, or Characteristics

of excluded studies tables.

Included studies

We included 71 studies, with a total of 4211 included partici-

pants, of which 40 were studies of light therapies, excluding com-

parisons with photodynamic therapy (PDT) and randomised a

total of 2485 participants, and 31 were studies of PDT (including

comparisons with light therapies) which included a total of 1726

participants. Please see the Characteristics of included studies ta-

bles for details.

Design

All included studies were RCTs. Most had a parallel-group design

(40 studies), or a split-face design (28 studies), two had a split-

back design (NCT00673933; Pollock 2004), and one had a split-

face and split-back design (Barolet 2010).

Eleven of the 40 studies above had a parallel-group design, but

within each group, a different intervention was administered to

each side of the face or other body part; six studies with such a

design randomised both groups and face sides (Bissonnette 2010;

Oh 2009; Orringer 2004; Seaton 2003; Yeung 2007; Yilmaz

2011); two studies randomised groups, but not face sides (Liu

2014; Yin 2010); three other studies randomised participants to

groups, but it was unclear whether within those groups, treatments

were also randomly applied to one part of a participant’s body

compared with another part that served as control (Genina 2004;

Hongcharu 2000; Sami 2008).

Most studies reported, or study authors later provided information

that ethical approval was obtained, but this was unclear in 22

studies (Baugh 2005; Bernstein 2007; Bowes 2003; Cheng 2008;

Elman 2003; Fadel 2009; Genina 2004; Gold 2011; Hongcharu

2000; Jih 2006; Kim 2009; Ling 2010; Liu 2014; NCT00706433;

Ou 2014; Papageorgieu 2000; Sadick 2010a; Taub 2007; Tzung

2004; Zhang 2009a; Zhang 2013a; Zhang 2013b).

The majority of studies reported, or later provided information

regarding sponsorship and conflict of interest, but this remained

unclear for 20 studies (Bernstein 2007; Borhan 2014; Bowes 2003;
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Chen 2015; Cheng 2008; de Arruda 2009; Elman 2003; Hong

2013; Ling 2010; Liu 2011; McGill 2008; Na 2011; Ou 2014;

Papageorgieu 2000; Pollock 2004; Sami 2008; Tzung 2004; Zhang

2009a; Zhang 2013a; Zhang 2013b). The authors of 20 stud-

ies declared no conflict of interest and no commercial sponsors

(Anyachukwu 2014; Chang 2007; Choi 2010; Fadel 2009; Ianosi

2013; Jung 2009; Jung 2012; Karsai 2010; Kim 2009; Lee 2010;

Leheta 2009; Liu 2014; Mei 2013; Na 2007; Oh 2009; Song

2014; Wiegell 2006a; Wiegell 2006b; Yilmaz 2011; Yin 2010).

In 25 studies, the authors declared some sort of conflict of inter-

est or were industry sponsored (Ash 2015; Barolet 2010; Baugh

2005; Bissonnette 2010; Darne 2011; Genina 2004; Gold 2005;

Gold 2011; Haedersdal 2008; Hongcharu 2000; Hörfelt 2006;

Jih 2006; NCT00594425; NCT00673933; NCT00706433;

NCT00933543; Orringer 2004; Orringer 2007; Paithankar 2015;

Pariser 2013; Seaton 2003; Taub 2007; Uebelhoer 2007; Wang

2006; Yeung 2007). In five studies, the authors declared that they

had no conflicts of interest, but it was unclear who provided the

device or the sham device (Kwon 2013) or whether there was com-

mercial sponsorship (Moneib 2014; Ragab 2014; Sadick 2010a;

Sadick 2010b). One study had non-commercial sponsors but it

was unclear whether the authors had some sort of conflict of in-

terest (Orringer 2010).

Only 18 studies clearly performed power calculations (Ash 2015;

Barolet 2010; Bissonnette 2010; Darne 2011; Gold 2005; Hörfelt

2006; Karsai 2010; Ling 2010; NCT00594425; NCT00933543;

Orringer 2004; Orringer 2007; Orringer 2010; Pariser 2013;

Sadick 2010b; Seaton 2003; Wiegell 2006b; Yeung 2007).

Sample sizes

Individual sample sizes varied from 7 to 738, with an average sam-

ple size of 59 participants and median size of 31 participants. Stud-

ies of light-only therapies, excluding comparisons with PDT, had

an average sample size of 62 and median size of 36.5 participants.

Studies of PDT (including comparisons with light therapies) had

an average sample size of 56 and median size of 25 participants.

Twelve studies randomised more than 100 participants (Ianosi

2013; Ling 2010; Liu 2014; NCT00594425; NCT00706433;

NCT00933543; Papageorgieu 2000; Pariser 2013; Yin 2010;

Zhang 2009a; Zhang 2013a, Zhang 2013b); five studies ran-

domised 60 to 90 participants (Cheng 2008; de Arruda 2009;

Karsai 2010; Ou 2014; Sadick 2010b).

Setting

Most studies were performed in a single centre or it was un-

clear whether they were single or multicenter. Only 13 studies

were clearly multicenter (Gold 2005; Hörfelt 2006; Kwon 2013;

Ling 2010; NCT00594425; NCT00673933; NCT00706433;

NCT00933543; Paithankar 2015; Pariser 2013; Sadick 2010b;

Tzung 2004; Uebelhoer 2007).

Twenty-seven studies were performed in Asia, 21 in North Amer-

ica, 14 in Europe, seven in Africa, and one in South America (de

Arruda 2009). No studies were conducted in Australia. One mul-

ticenter study, Sadick 2010b, was conducted in North America

and Asia.

Study authors reported several means of recruitment. The most

common way was through outpatient clinics and dermatology

departments - reported in 33 studies. Around one third of studies

(23) did not describe recruitment methods.

Participants

The lowest age as an inclusion criterion was nine years. The age of

included participants ranged from 11 to 59 years. In 46 studies,

the mean age of included participants was between 20 and 30

years, and 38 of these studies also reported age ranges of included

participants (means of age ranges were 17 to 37 years, medians of

age ranges 18 to 37.5 years). Seven studies had a mean age lower

than 20 (de Arruda 2009; Elman 2003; Hörfelt 2006; Karsai 2010;

NCT00933543; Pariser 2013; Ragab 2014) and three, higher than

30 (Gold 2005; McGill 2008; Wang 2006).

Two studies reported no data on age (Bowes 2003; Na 2011),

three reported only the inclusion criterion (Ash 2015; Fadel 2009;

Wiegell 2006a), one study reported on median age and inclusion

criterion only (Ianosi 2013), six reported only the age range (

Genina 2004; Hong 2013; Kwon 2013; Pollock 2004; Seaton

2003; Zhang 2013a), and two reported the age range and inclusion

criterion (Haedersdal 2008; Leheta 2009).

Most studies enrolled both male and female participants. One

study was female only (Chang 2007), and one was male only

(Anyachukwu 2014). Sex of participants was unclear in 10 studies

(Bowes 2003; Fadel 2009; Jung 2009; Jung 2012; Leheta 2009; Na

2011; Taub 2007; Tzung 2004; Wiegell 2006a; Wiegell 2006b).

All studies included participants with clinically evident acne. Most

studies included participants with mild to moderate acne (27 stud-

ies) or moderate to severe acne (18 studies). Four studies did not

report severity of acne assessment when including the participants

(Bernstein 2007; Jung 2012; Na 2011; Orringer 2010).

Most studies defined severity by various grading scores (34 stud-

ies). Twelve studies defined severity using lesion counts (Gold

2005; Haedersdal 2008; Ianosi 2013; Jih 2006; NCT00673933;

Papageorgieu 2000; Sadick 2010b; Uebelhoer 2007; Wiegell

2006a; Wiegell 2006b; Yeung 2007; Yilmaz 2011), and eleven

studies used both grading scores and lesion counts (Barolet 2010;

Bissonnette 2010; Darne 2011; Hörfelt 2006; NCT00594425;

NCT00706433; NCT00933543; Paithankar 2015; Pariser 2013;

Seaton 2003; Taub 2007). It was unclear how ten studies per-

formed severity assessment when including participants (Baugh

2005; Bowes 2003; Elman 2003; Fadel 2009; Genina 2004; Kim

2009; Leheta 2009; Na 2007; Tzung 2004; Wang 2006).

Studies included participants with different skin responses to sun

exposure, that is, different phototypes. According to the com-
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monly used Fitzpatrick’s classification, phototypes range from type

I (pale white skin which always burns and never tans) to type VI

(deeply pigmented dark brown to black skin which never burns

and tans very easily) (Fitzpatrick 1988). Ten studies included

participants with Fitzpatrick Skin Types (FPTs) I to III (Barolet

2010; Baugh 2005; Bernstein 2007; Haedersdal 2008; Hörfelt

2006; Karsai 2010; McGill 2008; Paithankar 2015; Sadick 2010a;

Yilmaz 2011), and five studies, FPT I to IV (Bissonnette 2010;

Gold 2011; Hongcharu 2000; Ianosi 2013; NCT00594425).

Eight studies included FPT III to IV (Borhan 2014; Chang 2007;

Liu 2011; Oh 2009; Sami 2008; Song 2014; Tzung 2004; Yin

2010), and four studies included participants with FPTs III to V (

Choi 2010; Jung 2012; Kwon 2013; Ragab 2014). Three studies

included FPT II-IV (Mei 2013; Taub 2007; Wang 2006), two

included FPT V to VI (Anyachukwu 2014; NCT00673933), two

included FPT IV to V (Hong 2013; Yeung 2007), one included

only FPT III (Lee 2010) and 12 studies included participants with

4 or more different FPTs from I to VI (Ash 2015; Darne 2011; Jih

2006; NCT00706433; NCT00933543; Orringer 2007; Orringer

2010; Pariser 2013; Pollock 2004; Sadick 2010b; Wiegell 2006b).

Twenty-four studies did not report FPTs.

Interventions

We observed a substantial heterogeneity in interventions. To

present them in a clearer way, we first separated studies of light-only

therapies (excluding comparisons with PDT and studies of PDT

(including comparisons with light-only therapies)). We then made

subgroups according to comparison interventions (such as placebo

or no treatment, topical treatments, and other comparisons) and

wavelengths used in light interventions. To describe light of differ-

ent wavelengths, we used corresponding colours (’green light’ for

wavelengths 495 to 570 nm, ’yellow light’ for wavelengths 570 to

590 nm etc.). We additionally grouped PDT studies according to

active substances used: methyl aminolevulinate (MAL), aminole-

vulinic acid (ALA), MAL versus ALA, and other active substances.

Below we have listed light-only studies from 1 to 3 and PDT

studies from 4 to 7, as well as their subgroups. If a study had more

than one comparison, we listed it for every comparison it included.

1. Light versus placebo or no treatment

a) Green light versus placebo: three studies (Baugh 2005; Bowes

2003; Yilmaz 2011)

b) Yellow light versus placebo or no treatment: two studies

(Orringer 2004; Seaton 2003)

c) Infrared light versus no treatment: three studies (Darne 2011;

Moneib 2014; Orringer 2007)

d) Blue light versus placebo or no treatment: three studies (Elman

2003; Gold 2011; Tzung 2004)

e) Red light versus no treatment: one study (Na 2007)

f ) Blue-red light versus placebo: two studies (Kwon 2013;

Papageorgieu 2000)

g) Broad spectrum light versus placebo: one study (Sadick 2010b)

h) Intense pulsed light (IPL) versus no treatment: one study (

McGill 2008)

2. Light versus topical treatment

a) Light versus benzoyl peroxide (BPO): three studies; one blue

light (de Arruda 2009) and two blue-red light (Chang 2007;

Papageorgieu 2000)

b) Light versus clindamycin: two studies (Gold 2005; Lee 2010)

c) Light and other topical treatments: seven studies (Anyachukwu

2014; Ash 2015; Borhan 2014; Ianosi 2013; Karsai 2010; Leheta

2009; Zhang 2009a)

3. Light versus other comparators

a) Comparison of light therapies of different wavelengths: seven

studies (Cheng 2008; Choi 2010; Jung 2009; Liu 2011; Liu 2014;

Papageorgieu 2000; Sami 2008)

b) Comparison of light therapies of different doses: four studies

(Bernstein 2007; Jih 2006; NCT00706433; Uebelhoer 2007)

c) Comparison of light therapies of different treatment application

intervals: one study (Yilmaz 2011)

d) Light alone versus combined with microdermoabrasion: one

study (Wang 2006)

e) Light in combination with carbon lotion (topical carbon sus-

pension) versus no treatment: one study (Jung 2012)

f ) Light in combination with oral therapy versus other compara-

tors: four studies (Ling 2010; Ou 2014; Zhang 2009a; Zhang

2013b)

g) Intense pulsed light (IPL) alone versus IPL in combination with

vacuum: one study (Ianosi 2013)

4. MAL-PDT versus other comparators

a) MAL-PDT versus red light alone: five studies (Hörfelt 2006;

NCT00594425; NCT00673933; NCT00933543; Pariser 2013)

b) MAL-PDT versus yellow light alone: one study (Haedersdal

2008)

c) MAL-PDT versus placebo or no treatment: one study (Wiegell

2006b)

d) MAL-PDT other: four studies (Bissonnette 2010; Hong 2013;

NCT00594425; Yeung 2007)

5. ALA-PDT versus other comparators

a) ALA-PDT versus red light alone: three studies (Chen 2015;

Pollock 2004; Zhang 2013a)

b) ALA-PDT versus blue light alone: one study (NCT00706433)

c) ALA-PDT versus blue-red light alone: one study (Liu 2014)

d) ALA-PDT versus IPL alone: four studies (Liu 2014; Mei 2013;

Oh 2009; Ragab 2014). (Please note that different filters were

used.)

e) ALA-PDT versus green light alone: one study (Sadick 2010a)

f ) ALA-PDT versus placebo or no treatment: two studies (Orringer

2010; Pollock 2004)

g) ALA-PDT other: six studies (Barolet 2010; Hongcharu 2000;

NCT00706433; Pollock 2004; Taub 2007; Yin 2010)

6. MAL-PDT versus ALA-PDT

a) One study compared these interventions (Wiegell 2006a)

7. Other (non-MAL, non-ALA) PDT versus other comparators
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a) Indocyanine green (ICG) PDT: two studies (Genina 2004; Kim

2009)

b) Indole-3-acetic acid (IAA) PDT: one study (Na 2011)

c) Topical liposomal methylene blue (TLMB) PDT: one study

(Fadel 2009)

d) Chlorophyll-a (CHA) PDT: one study (Song 2014)

e) Gold microparticles PDT: one study (Paithankar 2015)

Seven studies had a single light treatment session in one of the

interventions (Barolet 2010; Genina 2004; Hongcharu 2000; Kim

2009; Orringer 2004; Seaton 2003; Wiegell 2006a).

Most interventions had two to four sessions, two studies had

five sessions (Ianosi 2013; McGill 2008), two studies had six

sessions (Leheta 2009; Ou 2014), 12 studies had eight sessions

(Anyachukwu 2014; de Arruda 2009; Elman 2003; Genina 2004;

Gold 2005; Lee 2010; Ling 2010; Liu 2011; Song 2014; Tzung

2004, Zhang 2009a; Zhang 2013b), one study had up to 24 ses-

sions (Cheng 2008), one study had 28 sessions (Ash 2015) and one

study had 84 sessions (Papageorgieu 2000). Two self-administered

interventions had a total of 56 (Kwon 2013) and 112 sessions (Na

2007).

Four studies included endpoints, such as time to resolution or in-

terventions in which treatments were applied until a certain im-

provement threshold was reached (Gold 2011; Liu 2014; Sadick

2010b; Sami 2008), so the number of light sessions differed be-

tween study arms. Please see the Characteristics of included studies

tables for details.

The frequency of application varied from twice a day to once a

month.

Outcome assessment

Timing of outcome assessment

The majority of studies (52) conducted short-term assessments,

two to four weeks after the final treatment. The most common

assessment time point was four weeks after final treatment (42

studies), followed by two weeks after final treatment (16 studies),

with some of these studies containing assessments at both time

points.

About a third of studies (27) conducted medium-term assess-

ments, five to eight weeks after final treatment (Bernstein 2007;

Borhan 2014; Chen 2015; Choi 2010; Elman 2003; Fadel 2009;

Jung 2009; Kwon 2013; Lee 2010; Leheta 2009; Mei 2013;

NCT00594425; NCT00706433; NCT00933543; Oh 2009;

Orringer 2004; Orringer 2007; Orringer 2010; Paithankar 2015;

Pariser 2013; Ragab 2014; Sadick 2010a; Seaton 2003; Wang

2006; Wiegell 2006a; Wiegell 2006b; Zhang 2013a). The most

common assessment time point was eight weeks after final treat-

ment (18 studies), followed by six weeks after final treatment (12

studies).

About a third of studies (25) conducted assessments longer than

eight weeks after final treatment (Bissonnette 2010; Darne 2011;

Fadel 2009; Haedersdal 2008; Hongcharu 2000; Hörfelt 2006;

Jih 2006; Leheta 2009; McGill 2008; Mei 2013; Moneib 2014;

NCT00594425; Oh 2009; Orringer 2004; Orringer 2010; Ou

2014; Paithankar 2015; Sadick 2010a; Seaton 2003; Taub 2007;

Uebelhoer 2007; Wang 2006; Wiegell 2006b; Yeung 2007; Yin

2010), but the majority at no longer than three months after final

treatment. The most common assessment time point was 12 weeks

after final treatment (18 studies).

Please note that we listed studies multiple times if they assessed

outcomes at multiple time points corresponding to the short-,

medium-, or long-term time points defined by our protocol.

We included four studies which had a final evaluation at last treat-

ment (de Arruda 2009; Ianosi 2013; Na 2007; Papageorgieu 2000)

and reported their results at the final assessment. In three studies,

the time points of assessments were unclear (Anyachukwu 2014,

Borhan 2014; Leheta 2009). Comparison of interventions and the

outcomes at time points as defined by our protocol was not possi-

ble for studies with time-to-resolution or time to a pre-defined im-

provement threshold (Gold 2011; Liu 2014; Sadick 2010b; Sami

2008), apart from comparison for primary outcome 3, ’Investi-

gator-assessed severe adverse effects’, as well as ’Other adverse ef-

fects’.

Primary outcome measures

Primary outcome measure 1: Participant’s global assessment

of improvement

A total of 23 studies addressed this outcome. Of these 13 used

Likert or Likert-like scales (Bernstein 2007; Chang 2007; Choi

2010; Darne 2011; Haedersdal 2008; Lee 2010; Moneib 2014;

NCT00706433; Oh 2009; Papageorgieu 2000; Ragab 2014;

Wiegell 2006b; Yin 2010). Five used visual analogue scales (VAS)

(Hong 2013; Jung 2009; Jung 2012; Kwon 2013; Na 2007). In

three studies other methods were used (Baugh 2005; Kim 2009;

Orringer 2007), and in two studies, it was unclear which method

was used (Liu 2011; Taub 2007).

In an additional split-face study, this outcome was also addressed,

but not for separate face sides (Jih 2006).

Primary outcome measure 2: Investigator-assessed change in

lesion count

The majority of studies (51) addressed this outcome.

Primary outcome measure 3: Investigator-assessed severe

adverse effects and other adverse effects
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Please note that methods used for assessment of ’Investigator-

assessed severe adverse effects’ and ’Other adverse effects’ are

listed under ’Adverse effects’, in the ’Outcomes’ sections of the

Characteristics of included studies tables.

Five studies did not record or report on adverse effects (Bowes

2003; Cheng 2008; Ling 2010; Orringer 2004; Tzung 2004).

Seventeen studies that reported on adverse effects did not re-

port the method they used to record them (Chang 2007; Elman

2003; Jung 2009; Kwon 2013; Moneib 2014; Na 2007; Na

2011; Orringer 2007; Orringer 2010; Ou 2014; Paithankar 2015;

Papageorgieu 2000; Song 2014; Taub 2007; Zhang 2009a; Zhang

2013a; Zhang 2013b).

Secondary outcome measures

Secondary outcome measure 1: Investigator-assessed change in

acne severity

A total of 30 studies addressed this outcome. The most com-

monly used scale was the Leeds revised grading scale (O’Brien

1998), reported in 12 studies (Darne 2011; Fadel 2009; Ianosi

2013; Jung 2009; Leheta 2009; McGill 2008; Orringer 2004;

Orringer 2007; Orringer 2010; Seaton 2003; Wiegell 2006a;

Wiegell 2006b) and an additional five studies used the same scale

referring to it as Cunliffe’s grading system (Choi 2010; Hong

2013; Jung 2012; Kim 2009; Song 2014). Five studies, Baugh

2005; Bowes 2003; Hongcharu 2000; Tzung 2004; Yilmaz 2011,

used the Michaëlsson grading score (Michaelsson 1977). Two

studies, Bernstein 2007; Uebelhoer 2007, used the Allen-Smith

scale (Allen 1982). One study used the Korean Acne grading sys-

tem (Chang 2007), one (Bissonnette 2010) used the Global Acne

Grading System, and four used non-standardised grading scales

(Gold 2005; Hörfelt 2006; NCT00706433; Taub 2007).

Secondary outcome measure 2: Investigator’s global

assessment of improvement

A total of 32 studies addressed this outcome. The most com-

monly used scale was the Investigators’ Global Assessment (IGA)

suggested by the U.S. Food and Drug Administration (FDA)

guidance for developing drugs for the treatment of acne vulgaris

(FDA 2005), used in six studies (Borhan 2014; Kwon 2013;

NCT00594425; NCT00933543; Paithankar 2015; Pariser 2013);

eight studies used various Likert or Likert-like scales (Barolet 2010;

Baugh 2005; Bernstein 2007; Gold 2005; Karsai 2010; Sadick

2010a; Uebelhoer 2007; Wiegell 2006b), and 17 studies used var-

ious per cent improvement scales (Chen 2015; Cheng 2008; Fadel

2009; Hongcharu 2000; Ianosi 2013; Leheta 2009; Ling 2010; Liu

2011; Mei 2013; Moneib 2014; Oh 2009; Ou 2014; Papageorgieu

2000; Yin 2010; Zhang 2009a; Zhang 2013a; Zhang 2013b). In

one study, it was unclear which method was used (Taub 2007).

Secondary outcome measure 3: Changes in quality of life

Only three studies recorded this outcome, two using the Derma-

tology Life Quality Index (DLQI) (McGill 2008; Karsai 2010)

and one using the Cardiff Acne Disability Index (CADI) (Ianosi

2013).

Excluded studies

We excluded a total of 24 studies (25 records). Please see the reasons

for exclusion in the Characteristics of excluded studies tables. We

excluded 16 studies because they were not RCTs. Three studies

started as RCTs but then did not follow the protocol and no longer

met our inclusion criteria thereafter (Alexiades-Armenakas 2006;

Morton 2005; Tuchin 2003). Three studies were not focusing on

direct effects of light therapies for acne (Shin 2012; Yang 2013;

Zhan 1997). One RCT had a cross-over design (Owczarek 2014),

and one was focusing on acne scars (Yoon 2014). Please see the

Characteristics of excluded studies tables and Methods for details.

Studies awaiting classification

Please see the Characteristics of studies awaiting classification ta-

bles. We identified 23 studies we were unable to include or ex-

clude. Clinical trials registers recorded four studies as completed,

but results were not published (NCT01245946; NCT01472900;

NCT01584674; ISRCTN78675673). Four studies were dis-

continued or terminated (Berson 2006; NCT00237978;

NCT00814918; ISRCTN73616060), and one was completed,

but the author confirmed that data were not available (

ISRCTN95939628). Two studies were pilot studies, and three

studies were conference proceedings without enough informa-

tion provided to include or exclude them (Kim 2012; Lee 2012;

Passeron 2011; Song 2012; Troilius 2005), and for an additional

study it was unclear to us whether it was a RCT (Faghihi 2011). We

were unsuccessful when we attempted to contact the responsible

parties and obtain further information and results of these studies.

Responsible parties of two studies provided information that the

trials had been completed, but they were aiming at publishing the

results and therefore couldn’t provide the data (Sakamoto 2012;

Shaheen 2011). One of the clinical trial records (NCT01689935)

could correspond to Sakamoto 2012, but we were unable to con-

firm this with the study authors. One study was completed, but

there was ambiguity regarding the randomisation method, and the

raw data we obtained were unclear and we were not able to inter-

pret it (Edwards 2006). For two studies published in Mandarin,

we were unable to obtain full texts (Lin 2011; Zhang 2009b). We

were unable to obtain the full text of one study in Spanish (Pinto

2011); attempts to contact the study authors were unsuccessful.
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Similarily, we were unsuccessful in obtaining the full text and ad-

ditional information on a study we identified in a reference list

and through grey literature searches (Nataloni 2003).

Ongoing studies

Please see Characteristics of ongoing studies for details about

the three ongoing studies we identified (EU 2014-005235-13;

NCT02217228; NCT02431494).

Risk of bias in included studies

Selection bias was unclear for the majority of studies, with about

half of studies describing adequate methods of random sequence

generation and less than a third of studies describing adequate al-

location concealment methods. Performance bias was also unclear

in more than half of studies, high in about a quarter, and unclear

in the remaining studies. Out of 26 studies which included partic-

ipant-assessed outcomes, detection bias was low in only two stud-

ies, high in 10 studies, and unclear in the remaining studies. De-

tection bias was low in over half of studies for investigator-assessed

outcomes and unclear in most of the rest. Attrition bias was low in

over half of studies, high in about a quarter, and unclear in a few

studies only. Reporting bias was similar. Other risk of bias was low

in about a third of studies. Two thirds of studies had unclear risk

because of possible conflicts of interest or sponsorship, or both,

were not declared; they were industry-sponsored; or they reported

some sort of conflict of interest, and a few studies had a high risk

due to other reasons, such as baseline imbalances and concomitant

treatment.

Please see Figure 2 for details. Please note that studies which did

not include participant-assessed outcomes also have ’Detection

bias for patient-assessed outcomes’ marked as ’unclear’ in Figure

2. It is therefore not possible to distinguish them in Figure 2 alone

from studies which included such outcomes, but had ’unclear’ risk

of bias. In the corresponding ’Risk of bias’ tables for the individ-

ual studies, we have clearly stated when studies did not include

participant-assessed outcomes.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Please see the Characteristics of included studies tables for details

on risk of bias in individual studies.

Allocation

Random sequence generation

We judged the risk of bias as low in 34 studies in which study au-

thors reported or later clarified how they generated the allocation

sequence; four using coin toss (Barolet 2010; Baugh 2005; Moneib

2014; Uebelhoer 2007); 13 using computer software (Bissonnette

2010; Darne 2011; Genina 2004; Ianosi 2013; Karsai 2010; Kwon

2013; NCT00594425; NCT00673933; NCT00933543; Ou

2014; Papageorgieu 2000; Seaton 2003; Yin 2010); 10 using ’ran-

domised code’ (Ash 2015; Choi 2010; Oh 2009; Orringer 2004;

Orringer 2007; Orringer 2010; Pariser 2013; Sadick 2010b; Song

2014; Yeung 2007); and seven using drawing lots (Anyachukwu

2014; Haedersdal 2008; Lee 2010; Liu 2014; McGill 2008; Mei

2013; Wiegell 2006b). We judged the risk of bias as unclear in

37 reports which did not include the method used to generate the

allocation sequence.

Allocation concealment

We judged the risk of bias as low in 19 studies. Authors of 15

studies reported, or later clarified, that they used sealed envelopes

or boxes to conceal the allocation sequence (Anyachukwu 2014;

Ash 2015; Darne 2011; Haedersdal 2008; Lee 2010; Liu 2014;

McGill 2008; NCT00594425; NCT00673933; NCT00933543;

Oh 2009; Ou 2014; Ragab 2014; Seaton 2003; Uebelhoer 2007).

One study used kits with randomised codes (Pariser 2013). One

study communicated patient allocation via phone by an indepen-

dent investigator prior to enrolment of each participant (Ianosi

2013). One study reported that assignments were concealed by

securing randomisation codes until all data were entered (Kwon

2013) and ’by blinded sponsor numerical allocation’ in another

study (Sadick 2010b).

Fifty-one studies did not specifically report the intention or

method (or both) of concealing the allocation sequence, so we

judged the risk of bias as unclear. We judged the risk of bias as

high in one study as the study authors clarified that they did not

conceal allocation (Mei 2013).

Blinding

Performance bias

We judged the risk of bias as low in 11 studies. In eight stud-

ies, the authors described or later clarified blinding of both par-

ticipants and personnel that we judged as adequate (Hörfelt

2006; Kwon 2013; Mei 2013; NCT00594425; NCT00673933;

NCT00933543; Pariser 2013; Wiegell 2006a). Three split-face

trials described blinding of participants that we judged as ad-

equate, with unclear blinding of performing clinicians (Baugh

2005; Bowes 2003; Na 2011), but systematic differences between

face sides in the care that was provided or in exposure to factors

other than the interventions of interest were unlikely.

We judged the risk of bias as unclear in 40 studies, most of which

did not report intention to blind participants or performing clin-

icians, or both, and did not present evidence that participants or

clinicians were blinded. Given the nature of the interventions, it is

not likely that participants or performing clinicians were blinded

in those studies, but without the necessary information, we were

unable to clearly judge the risk based on these assumptions.

We judged the risk of bias as high in 20 studies. In 14 studies,

the authors specifically reported or later clarified that they did

not blind both participants and performing clinicians (Bissonnette

2010; Darne 2011; Gold 2005; Karsai 2010; Kim 2009; Leheta

2009; Na 2007; Oh 2009; Orringer 2004; Orringer 2007;

Orringer 2010; Sadick 2010a; Wang 2006; Wiegell 2006b). One

study was an open trial (de Arruda 2009). One study described

an adequate blinding of performing clinicians, but inadequate

blinding of participants (Lee 2010). Four studies described blind-

ing of participants that we judged as ineffective, with unclear

blinding of performing clinicians (Elman 2003; Haedersdal 2008;

Papageorgieu 2000; Seaton 2003).

Detection bias

Participant-assessed outcomes

Please note that 45 studies which did not include participant-

assessed outcomes (participant’s global assessment of improvement

and changes in quality of life, or both) have ’Detection bias’ for

participant-assessed outcomes marked as ’unclear’ in Figure 2. It is

therefore not possible to distinguish them in Figure 2 alone from

14 studies which included such outcomes and had ’unclear’ risk of

bias (Bernstein 2007; Chang 2007; Choi 2010; Hong 2013; Ianosi

2013; Jung 2009; Jung 2012; Liu 2011; McGill 2008; Moneib

2014; NCT00706433; Ragab 2014; Taub 2007; Yin 2010). In

the corresponding ’Risk of bias’ tables for the individual studies,

we clearly state when studies did not include participant-assessed

outcomes. Two studies described blinding of participants that we

judged as adequate (Baugh 2005; Kwon 2013) and the risk of bias

as low. We judged the risk of bias as high in 10 studies. In nine

studies, the authors specifically reported that they did not blind

participants (Darne 2011; Karsai 2010; Kim 2009; Lee 2010;

Na 2007; Oh 2009; Orringer 2007; Papageorgieu 2000; Wiegell
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2006b). In one study, the authors reported that they unsuccessfully

attempted to blind the participants (Haedersdal 2008).

Investigator-assessed outcomes

We judged the risk of bias as low in 41 studies. Authors of

20 studies reported blinding by use of photographs (Barolet

2010; Bernstein 2007; Borhan 2014; Darne 2011; Hong 2013;

Hongcharu 2000; Ianosi 2013; Jung 2009; Karsai 2010; Liu 2011;

McGill 2008; Na 2007; Na 2011; Oh 2009; Orringer 2004;

Orringer 2007; Sadick 2010b; Song 2014; Wang 2006; Yeung

2007); 20 studies reported assessment by blinded investigators

who did not participate in treatment and were unaware of the inter-

vention status, or both (Ash 2015; Anyachukwu 2014; Bissonnette

2010; Haedersdal 2008; Kwon 2013; Lee 2010; Leheta 2009;

Mei 2013; NCT00594425; NCT00673933; NCT00933543;

Orringer 2010; Pariser 2013; Pollock 2004; Sami 2008; Seaton

2003; Tzung 2004; Uebelhoer 2007; Wiegell 2006a; Wiegell

2006b); and one study reported blinding of participants and per-

forming clinicians (i.e. those treating the participants) who did

outcome assessment that we judged as adequate (Hörfelt 2006).

We judged the risk of bias as unclear in 27 studies. Seven studies

stated that they blinded the assessors, but did not describe the

method (Chang 2007; Choi 2010; Elman 2003; Fadel 2009;

Gold 2005; NCT00706433; Papageorgieu 2000). Four studies

reported that they used photographs for evaluation of outcomes,

but it was unclear whether they blinded dermatologists (e.g. not

performing the treatment and unaware of the intervention status),

so we judged the risk of bias as unclear (Chen 2015; Genina 2004;

Moneib 2014; Ragab 2014). In 16 studies, there was no report of

intended blinding of outcome assessors, and study authors did not

provide evidence that they blinded assessors (Baugh 2005; Bowes

2003; Cheng 2008; Gold 2011; Jih 2006; Jung 2012; Kim 2009;

Ling 2010; Liu 2014; Ou 2014; Taub 2007; Yilmaz 2011; Yin

2010; Zhang 2009a; Zhang 2013a; Zhang 2013b).

We judged the risk of bias as high in three studies; two studies

were open trials (de Arruda 2009; Sadick 2010a) and one study

performed both blinded and unblinded assessment (Paithankar

2015).

Incomplete outcome data

We judged the risk of bias as low in 43 studies which reported

outcomes for 80% or more of participants randomised for pre-

specified time points, with reasons for missing data (if there were

any) balanced in numbers across intervention groups and unlikely

to be related to true outcome.

We judged the risk of bias as unclear in 11 studies. Ten studies

did not report number of withdrawals, losses to follow-up, and

final number of evaluable participants (Bowes 2003; Elman 2003;

Gold 2011; Liu 2011; Liu 2014; Moneib 2014; Na 2011; Ragab

2014; Sami 2008; Song 2014) and reported in a way that did not

permit a clear judgement of bias in one study (Genina 2004).

We judged the risk of bias as high in 17 studies which reported

outcomes for less than 80% of participants randomised at some

of the predefined time points (Anyachukwu 2014; Baugh 2005;

Bissonnette 2010; Darne 2011; Fadel 2009; Gold 2005; Ianosi

2013; McGill 2008; Na 2007; NCT00594425; Orringer 2004;

Orringer 2007; Orringer 2010; Papageorgieu 2000; Taub 2007;

Wiegell 2006b; Yeung 2007). Three studies imputed missing data

using various methods that we judged as appropriate (Orringer

2004; Orringer 2007; Orringer 2010). However, we still judged

the risk of bias as high in those studies, as we could not obtain

information on when the last observation that was carried forward

was recorded and there was a high dropout rate. We believe this

introduced uncertainty although study authors handled missing

data using imputation.

Selective reporting

We judged the risk of bias as low in 44 studies in which prespecified

outcomes and those mentioned in the methods section appeared

to have been reported at predefined time points or study authors

provided them upon our request.

We judged the risk as unclear in eight studies in which baseline

data were not reported, or results were reported in graph or figure

format or in a way different from prespecified for some outcomes,

or both (Chang 2007; Hörfelt 2006; Kim 2009; Liu 2011; Liu

2014; Ragab 2014; Song 2014; Wiegell 2006b).

We judged the risk of bias as high in 19 studies. Thirteen stud-

ies did not report results for prespecified outcomes, or results

for prespecified time points, or both (Borhan 2014; Fadel 2009;

Gold 2005; Gold 2011; Moneib 2014; Na 2007; NCT00594425;

Paithankar 2015; Papageorgieu 2000; Pollock 2004; Sadick 2010a;

Taub 2007; Uebelhoer 2007). Three studies reported results in

graph or figure format only for most outcomes or in a way different

from those prespecified (Kwon 2013; Na 2011; Tzung 2004). Two

studies did not clearly prespecify the outcomes in the ’Methods’

section (Ash 2015; Anyachukwu 2014). In one study, we were un-

able to obtain statistical data regarding differences between groups

to which participants were initially randomised (Orringer 2004).

Other potential sources of bias

We identified no additional sources of bias and judged the risk of

bias as low in 23 studies.

We judged the risk of bias as unclear in 44 studies. In 21 stud-

ies, we judged the risk of bias as unclear because possible conflicts

of interest or sponsorship, or both, were not declared (Bernstein

2007; Bowes 2003; Chen 2015; de Arruda 2009; Elman 2003;

Hong 2013; McGill 2008; Moneib 2014; Na 2011; Papageorgieu

2000; Pollock 2004; Ragab 2014; Sadick 2010a; Sami 2008;

Tzung 2004). In six of these studies (Cheng 2008; Ling 2010;

Ou 2014; Zhang 2009a; Zhang 2013a; Zhang 2013b), additional

bias might also have been introduced as these studies were in
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Mandarin and only one person performed data extraction. In two

studies, the authors declared that they had no conflicts of inter-

est, but it was unclear who provided the device or the sham de-

vice (Kwon 2013) and whether there was commercial sponsorship

(Sadick 2010b). In 21 studies, we judged the risk as unclear be-

cause the study authors declared potential conflict of interest or

had a commercial sponsor, or both, and it was unclear whether this

affected the results (Barolet 2010; Baugh 2005; Bissonnette 2010;

Darne 2011; Genina 2004; Gold 2005; Gold 2011; Haedersdal

2008; Hörfelt 2006; Jih 2006; NCT00594425; NCT00673933;

NCT00706433; NCT00933543; Paithankar 2015; Pariser 2013;

Seaton 2003; Taub 2007; Uebelhoer 2007; Wang 2006; Yeung

2007).

In four studies, we judged the risk of bias as high due to baseline

imbalances and concomitant treatment (Anyachukwu 2014; Ash

2015; Borhan 2014; Liu 2011). For two of these studies (Borhan

2014; Liu 2011), sponsorship was also unclear, and in one it was

unclear whether potential conflicts of interest might have affected

the results (Ash 2015).

Effects of interventions

See: Summary of findings for the main comparison Light

therapies (including photodynamic therapy) compared to placebo,

no treatment, topical treatment and other comparators for acne

vulgaris; Summary of findings 2 MAL-PDT compared to red

light only for acne vulgaris; Summary of findings 3 ALA-PDT

compared to blue light only for acne vulgaris

We used GRADEpro GDT (GRADEpro GDT 2015) to create a

’Summary of findings’ table (Summary of findings for the main

comparison) for our primary outcomes Participant’s global as-

sessment of improvement, Investigator-assessed change in lesion

count, and Investigator-assessed severe adverse effects.

The aim was to illustrate the nature of the results of this review

and different aspects of heterogeneity that we took into account

when interpreting the results of the included studies. We judged

that pooling the results of most of the studies was inappropriate,

due to methodological and clinical heterogeneity, including the

following:

1. differences of included participants (Fitzpatrick skin types

and acne severity);

2. differences in design (parallel groups, split-face or split-back

studies, and designs combining them);

3. differences in interventions (wavelengths, doses, different

active substances used in PDT and their pharmacokinetic

characteristics, incubation time and whether they were

administered under occlusion or not, number of light sessions

and frequency of application, pre- and post-treatment care);

4. differences in comparator interventions (most common

being no treatment, placebo, other light interventions, and

various topical treatments, but also their various combinations);

5. differences in outcomes assessed, as well as methods and

timing of outcome assessment; and

6. poor reporting and failure to obtain necessary data.

To make it easier for the reader to follow the effects of interventions

of the studies we included, we grouped the studies by our outcome

(primary and secondary) and then by comparison, as previously

described in the Included studies section (under ’Interventions’).

For clarity, we used five additional tables to present the effects of

interventions (Table 1, Table 2, Table 3, Table 4; Table 5). We

reported effects of interventions using the statistics and methods

described in the Methods section. When such reporting was not

possible, we reported results the way they were available and clar-

ified our reasons for our inability to report them as planned.

We tried to present our analyses in numerical order but this was

not always possible due to the nature of the many comparisons

and our desire to present the outcomes for a particular comparison

together.

We identified three studies of 80 mg/g MAL-PDT in combination

with red light compared with red light alone (NCT00594425;

NCT00933543; Pariser 2013) where no substantial statistical het-

erogeneity existed for primary outcomes (I² statistic was 39% for

change in inflamed lesions (ILs), 19% for percentage change in

ILs, 11% for change in non-inflamed lesions (NILs), and 35% for

percentage change in NILs), and although there was some clinical

heterogeneity, we synthesised data using meta-analysis techniques.

We have presented the results in Summary of findings 2. We have

not performed subgroup analyses because the I² statistic was lower

than 50%, the threshold defined in our protocol.

In the following section, we provide details on why pooling data

was not possible for each outcome and intervention subgroup,

together with a narrative synthesis of the effects of interventions

for individual studies where appropriate.

Primary outcome 1: Participant’s global assessment

of improvement

We have presented the details of participants, interventions, and

the effects of interventions for this outcome in Table 1.

1. Participant’s global assessment of improvement: 1. Light

versus placebo or no treatment

1.1.a. Green light versus placebo

One split-face study, Baugh 2005, of four treatments included 18

participants (FPT I to III, with mild to moderate acne). A non-

standardised scale (overall treatment satisfaction in intervals of 10

percentage points) was used for evaluation. At four weeks, 4.8%

of participants reported 30% to 39% satisfaction, 9.5% reported

50% to 59% satisfaction, 23.8% reported 60% to 69% satisfac-

tion, 47.6% reported 70% to 79% satisfaction, 9.5% reported

80% to 89% satisfaction, and 4.8% reported 90% to 100% satis-

faction. Further data were not provided.
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1. Participant’s global assessment of improvement: 1. Light

versus placebo or no treatment

1.1.c. Infrared light versus no treatment

One split-face study, Darne 2011, of three treatments randomised

38 participants (FPT I to V, with moderate to severe or mild but

treatment-resistant acne). A non-standardised scale (’highly satis-

fied’, ’satisfied’, ’neutral’ or ’unsatisfied’ and ’would recommend

to a friend’) was used for evaluation. At four weeks, 6/25 (24%) of

participants were ’highly satisfied’, 9/25 (36%) were ’satisfied’, 6/

25 (24%) were ’neutral’, and 4/25 (16%) reported the treatment

to be ’unsatisfactory’. A total of 21/25 (84%) reported that they

would “recommend the treatment to a friend”.

A split-face study of four treatments, Moneib 2014, randomised

24 participants (FPT II to V, with moderate to severe acne). A

non-standardised scale (0 = no improvement; less than 25% =

mild improvement; 26% to 50% = moderate improvement; 51%

to 75% = good improvement; 76% to 100% = excellent improve-

ment) was used for evaluation. Results were reported at an unclear

time point, in graph format, and for treated face sides only. Our

interpretation of the graph was that 5% of participants assessed

their improvement to be mild, 5% to be moderate, 20% to be

good, and 70% to be excellent.

Another split-face study of three treatments, Orringer 2007, ran-

domised 46 participants (FPT II to VI, with clinically active facial

acne). A non-standardised scale (details not given) was used for

evaluation. At final treatment, 29/37 of participants who com-

pleted the treatments (78%) “indicated that their acne was at least

mildly improved on the treated side of the face as compared with

baseline”, and 16/37 participants (43%) indicated “moderate or

better” improvement. Data for non-treated sides were not given,

but 22/37 (59%) of participants reported that “their acne had im-

proved at least mildly when compared with the untreated skin”.

1. Participant’s global assessment of improvement: 1. Light

versus placebo or no treatment

1.1.e. Red light versus no treatment

One split-face study of 122 self-administered treatments (twice

daily for eight weeks) randomised 30 participants (FPT not re-

ported, with mild to moderate acne) (Na 2007). Visual analogue

scale (VAS) (0 to 5, none to very severe) was used for evaluation.

Score (unclear whether mean or median) decreased from baseline

3.9 to 1.8 at final treatment on the treated and from 3.9 to 2.9 on

the control side, respectively, with significant difference between

the sides (P < 0.005). The study did not evaluate this outcome

after final treatment, and no further data were provided.

1. Participant’s global assessment of improvement: 1. Light

versus placebo or no treatment

1.1.f. Blue-red light versus placebo

Two parallel-group studies, Kwon 2013; Papageorgieu 2000, in-

cluded this comparison for this outcome but we were unable to

pool data due to substantial methodological heterogeneity (84 ver-

sus 56 treatments, different scales and timings of outcome assess-

ment).

Kwon 2013, with 56 treatments, randomised 18 patients to the

blue-red light group and 17 to the placebo group (FPT III to V,

with mild to moderate acne). A VAS scale was used for evaluation

(10 = same as before the first treatment; 0 = no acne). Mean VAS

score 10 at baseline in both groups decreased to 4.3 in the blue-

red light group and stayed at 10 or above in the placebo group

(extracted from graph) at eight weeks after final treatment. No

further data (standard deviations (SDs)) were provided in text or

in graph format.

Papageorgieu 2000, with 84 treatments, randomised 30 partici-

pants to the blue-red light group and 25 to the white light group

(FPTs not reported, all with mild to moderate acne). A non-stan-

dardised scale (’worse’, -10% or less; ’unchanged’, -9% to 9%;

’mild improvement’, 10% to 39%; ’moderate improvement’, 40%

to 59%; ’marked improvement’, 60% to 89%; or ’clearance’, 90%

or above) was used for evaluation. At final treatment the assess-

ments were “in favour of blue-red light”, but reported only in

graph format, and no details were provided. Final evaluation was

performed at final treatment. We extracted the data from the graph

and dichotomised them to 27/30 of ’success’ outcomes in the blue-

red and 7/25 in the white light group. Blue-red light was superior

to white light with RR 3.21, 95% CI 1.70 to 6.09, P = 0.0003

(Analysis 1.1), and the ’number needed to treat for an additional

beneficial outcome’ (NNTB) was 2 (95% CI 1 to 3).

1. Participant’s global assessment of improvement: 2. Light

versus topical treatment

1.2.a Light versus benzoyl peroxide (BPO)

One split-face, Chang 2007, and one parallel-group study,

Papageorgieu 2000, included this outcome for this comparison,

so we did not perform quantitative synthesis. Light interventions

had different light sources, numbers, and frequency of sessions.

Timing of outcome assessment was also different.

Chang 2007 compared a combination of BPO and three sessions of

530 nm to 750 nm light with BPO alone and included 30 women

(FPT III to IV, with mild to moderate acne). A non-standardised

scale (highly satisfied, satisfied, neutral, or dissatisfied) was used for

evaluation. At three weeks participants were “uniformly satisfied
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with their treatment, but intense pulsed light (IPL) treatment did

not give any additional benefit”. No further data were reported.

Papageorgieu 2000 randomised 30 participants to the blue-red

light group and 25 to the BPO group (FPTs not reported, all with

mild to moderate acne). A non-standardised scale was used for

evaluation (please see above) and reported in graph format only.

We extracted the data from the graph and dichotomised them to

27/30 of ’success’ outcomes in the blue-red and 20/25 in the BPO

group. The difference was non significant, RR 1.13, 95% CI 0.89

to 1.42), P = 0.31 (Analysis 2.1).

1. Participant’s global assessment of improvement: 2. Light

versus topical treatment

1.2.b. Light versus clindamycin

One split-face study (Lee 2010) compared eight full-spectrum

light treatments to 1% clindamycin twice daily over four weeks

and randomised nine participants (FPT III, with moderate to se-

vere acne). A non-standardised scale (’worse’, ’no change’, ’fair’,

’good’, and ’excellent’) was used for evaluation. Participants rated

the treatment as ’good’ or ’excellent’ (it is unclear for which inter-

vention and at what time point). Further data were not reported.

1. Participant’s global assessment of improvement: 2. Light

versus topical treatment

1.2.c. Light and other topical treatments

One parallel-group study (Ash 2015), randomised 26 participants

to the blue-light group (28 sessions in total) and 15 to the con-

trol group with unclear (probably topical treatment) intervention

(FPTs I-V, all with mild to moderate acne). A non-standardised

scale was used for evaluation. Results reported as “the majority

of subjects reporting that they were satisfied, very satisfied, or ex-

tremely satisfied with treatment” in the blue-light group, and not

reported for the control group. No further data were reported nor

supplied upon request.

1. Participant’s global assessment of improvement: 3. Light

versus other comparators

1.3.a. Comparison of light therapies of different wavelengths

Two split-face studies (Choi 2010; Jung 2009) and two parallel-

group studies (Liu 2011; Papageorgieu 2000) included this com-

parison for this outcome, but we were unable to pool data due to

substantial methodological heterogeneity (different wavelengths

used as comparators, different number of sessions, and different

evaluation scales).

Choi 2010 compared three sessions of 585 nm pulsed-dye lasers

(PDL) with combined 585/1064 nm PDL and included 20 par-

ticipants (FPT III to V, with mild to moderate acne). A non-stan-

dardised rating scale (from 0 to 10, neutral to highly satisfied)

was used for evaluation. No statistically significant difference in

improvement of scores between the two treatments (P > 0.05) was

found. They increased from baseline 0 for both to 3.3 for IPL and

3.7 for PDL at four weeks after treatment and then to 4.7 for IPL

and 5.2 for PDL at eight weeks after treatment. Further data were

not reported.

Jung 2009 compared three sessions of 585 nm PDL with com-

bined 585/1064 nm PDL and included 18 participants (FPT not

reported, with mild to moderate acne). A VAS (0 to 10, worst

imaginable acne state to disease free) was used for evaluation; please

note that the opposite VAS was used in Jung 2012. Mean scores

on the PDL sides and on the 585/1064 nm-laser sides increased

from 3.3 and 3.7 at baseline to 6.63 (P = 0.002) and 6.60 (P =

0.001) at eight weeks respectively. At 12 weeks, they declined to

6.12 at both sides. Further data were not reported.

Liu 2011 included results for 20 participants (FPTs III-IV, all with

mild to moderate acne) who completed the trial of eight sessions of

blue light in one group (405 ± 10 nm, power of 30 mW/cm²) and

red light (630 ± 10 nm, power of 48 mW/cm²) in the other group.

A non-standardised scale was used for evaluation. Results were

reported as, “A few patients reported that fresh new acne lesions

came out, while the total number of lesions decreased slightly”.

Further data were not reported.

Papageorgieu 2000 randomised 30 participants to the blue-red

light group and 27 to the blue-light group (FPTs not reported, all

with mild to moderate acne). A non-standardised scale was used

for evaluation (please see above) and reported in graph format only.

We extracted the data from the graph and dichotomised them to

27/30 of ’success’ outcomes in the blue-red and 23/27 in the blue-

light group. The difference was non significant, RR 1.06, 95% CI

0.87 to 1.29, P = 0.59 (Analysis 3.1).

1. Participant’s global assessment of improvement: 3. Light

versus other comparators

1.3.b. Comparison of light therapies of different doses

Two split-face trials (Bernstein 2007; Jih 2006) compared differ-

ent numbers of sessions, passes and doses of 1450 nm lasers, in

participants with different FPT and different timings of outcome

assessment, so we did not perform a meta-analysis.

Bernstein 2007 compared four sessions of 1450 nm laser treat-

ments; single-pass, high-energy (13 to 14 J/cm²) versus double-

pass, low-energy (8 to 11 J/cm²) and included seven participants

(all with active papular acne, FPT I to III). A non-standardised

27Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



rating scale (0 = worsening, 1 = no change, 2 = mild improvement

, 3 = moderate improvement, 4 = marked improvement) was used

for evaluation. At eight weeks, the average score on the single-pass

side was 2.3 (range 1 to 4) and on the double-pass side 2.3 (range

2 to 4).

Jih 2006 also compared three sessions of 14 J/cm² and 16 J/cm²

1450 nm laser and included 20 participants (all with active in-

flammatory facial acne, FPT II to VI). A non-standardised rating

scale (0 = worsening, 1 = no change, 2 = mild improvement , 3

= moderate improvement, 4 = marked improvement) was used

for evaluation. The majority of participants reported moderate to

marked improvement, 85.3% at the one-month, 67.7% at the

three-month, 60.0% at the six-month, and 82.1% at the 12-

month assessments. No separate data for different doses were re-

ported.

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I-VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20 ILs);

67 in the vehicle-1000 s group and 66 in the vehicle-500 s group. A

non-standardised scale (’subject satisfaction score’; excellent = very

satisfied; good = moderately satisfied; fair = slightly satisfied; poor

= not satisfied at all) was used for evaluation. At six weeks after final

treatment 20/67 participants in the vehicle-1000 s and 23/66 in

the vehicle-500 s group assessed their improvement as ’good’; 23/

67 participants in the vehicle-1000 s and 26/66 in the vehicle-500 s

group assessed their improvement as ’excellent’. We dichotomised

the data to 43/67 of ’success’ outcomes in the vehicle-1000 s and

49/66 in the vehicle-500 s group. The difference between vehicle-

1000 s blue light and vehicle-500 s blue light groups was non

significant, with RR 0.86, 95% CI 0.69 to 1.09, P = 0.21 (Analysis

4.1).

1. Participant’s global assessment of improvement: 3. Light

versus other comparators

1.3.e. Light in combination with carbon lotion versus no

treatment

One split-face study (Jung 2012) compared three sessions of quasi-

long pulse and Q-switched 1064 nm Nd:YAG laser plus carbon

lotion with non-treated control and included 22 participants (FPT

III to V, unclear severity). A VAS (0 to 10, disease-free to initial

visit acne status) was used for evaluation (please note that the

opposite VAS was used in Jung 2009). At four weeks after final

treatment, participants assessed significantly greater improvement

on the laser-treated side compared with the untreated side (P <

0.05). The VAS score mean (SDs not given) decreased from an

initial 10 at both sides to 5.9 (P < 0.001) on the laser-treated side

and to 9.2 (P = 0.007) on the untreated side.

1. Participant’s global assessment of improvement: 4. MAL-

PDT versus other comparators

1.4.b. MAL-PDT versus yellow light alone

One split-face study (Haedersdal 2008) compared three sessions

of 595 nm long-pulsed dye laser (LPDL) plus methyl aminole-

vulinate (MAL) with LPDL only and included 15 participants

(FPT I to III, with at least 12 facial ILs). A non-standardised nu-

merical scale (0 to 10, no satisfaction to best imaginable satisfac-

tion) was used for evaluation. Median (25 to 75 percentiles) score

(range) was significantly higher for MAL-LPDL treatment than

for LPDL treatment alone at both four weeks after final treatment

(P = 0.031); 7 (4.75 to 8) versus 6 (3.75 to 8), and at 12 weeks

after final treatment (P = 0.034); 8 (6.25 to 9) versus 7.5 (5 to

8.75).

1. Participant’s global assessment of improvement: 4. MAL-

PDT versus other comparators

1.4.c. MAL-PDT versus placebo or no treatment

A parallel-group study (Wiegell 2006b) of two treatments of 630

nm plus 160 mg/g MAL included 21 participants in the treatment

group and 15 in the control group (FPT II to V, with at least 12

facial ILs). A non-standardised grading scale (0 to 4; acne worse,

no change, slight improvement, moderate improvement, marked

improvement) was used for evaluation. Results were reported in

graph format, and no details were provided. Our interpretation

of the graph was that at 4, 8, and 12 weeks after final treatment,

median improvement scores were 3, 2, and 3 in the MAL-PDT

group and 1.5, 1, and 1 in the control group respectively.

1. Participant’s global assessment of improvement: 4. MAL-

PDT versus other comparators

1.4.d. MAL-PDT other

One split-face study (Hong 2013) compared three sessions of 160

mg/g MAL plus red light with three sessions of MAL plus IPL and

included 22 participants (FPT IV to V). The VAS scale (10 to 0,

10 = same as before the first treatment; 0 = no acne) was used for

evaluation. Mean VAS score decreased from baseline 10 on both

sides to 5.0 at the red light side, and 4.9 at the IPL side at four

weeks after final treatment, with no significant difference between

the two sides. Further data were not provided.
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1. Participant’s global assessment of improvement: 5. ALA-

PDT versus other comparators

1.5.b. ALA-PDT versus blue light alone

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I-VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20 ILs);

68 in the ALA-1000 s group, 65 in the ALA-500 s group, 67

in the vehicle-1000 s group and 66 in the vehicle-500 s group.

A non-standardised scale (’subject satisfaction score’; excellent =

very satisfied; good = moderately satisfied; fair = slightly satisfied;

poor = not satisfied at all) was used for evaluation. At six weeks

after final treatment 18/68 participants in ALA-1000 s, 28/65 in

the ALA-500 s, 20/67 in the vehicle-1000 s and 23/66 in the

vehicle-500 s group assessed their improvement as ’good’; 23/68

participants in ALA-1000 s, 11/65 in the ALA-500 s, 23/67 in

the vehicle-1000 s and 26/66 in the vehicle-500 s group assessed

their improvement as ’excellent’. We dichotomised the data to

41/68 of ’success’ outcomes in ALA-1000 s, 39/65 in the ALA-

500 s, 43/67 in the vehicle-1000 s and 49/66 in the vehicle-500

s group. The difference between ALA-1000 s and vehicle-1000 s

groups was non significant, with RR 0.94, 95% CI 0.72 to 1.22,

P = 0.64 (Analysis 5.1), and it was non significant between ALA-

500 s and vehicle-500 s groups, with RR 0.81, 95% CI 0.63 to

1.03, P = 0.09 (Analysis 5.1). The difference between ALA-PDT

and vehicle plus blue light was non significant when we combined

results for the 1000 s and 500 s subgroups using a random-effects

model, with RR 0.87, 95% CI 0.72 to 1.04, P = 0.12 (Analysis

5.1). See Summary of findings 3 where we rated the evidence for

this outcome as low quality.

1. Participant’s global assessment of improvement: 5. ALA-

PDT versus other comparators

1.5.d ALA-PDT versus IPL alone

One split-face study (Oh 2009) and one parallel-group study (

Ragab 2014) included this comparison for this outcome. We were

unable to combine their results due to methodological (different

outcome assessment methods) and clinical differences (including

numbers of treatment, application intervals, wavelengths used,

incubation times).

Oh 2009 compared three sessions of 20% aminolevulinic acid

(ALA) plus IPL (one face side randomised to either 30 minutes’

or three hours’ incubation) with IPL-only and included 20 par-

ticipants (FPT III to IV, with moderate to severe acne). A non-

standardised scale (significant improvement (over 75%), moderate

improvement (50% to 75%), mild improvement (25% to 50%),

no improvement (0% to 25%), worse (less than 0%) relative to

baseline) was used for evaluation. We dichotomised the data to 3/

9 of ’success’ outcomes in the short-incubation and 7/11 in the

long-incubation group. The difference was non significant, with

RR 0.52, 95% CI 0.19 to 1.46, P = 0.22 (Analysis 6.1). Results

were not reported for IPL-only sides.

Ragab 2014 (FPT III to V, with mild to moderate facial acne)

compared two treatments of 20% ALA-PDT plus IPL (15 partic-

ipants randomised) with IPL alone (10 participants randomised).

A non-standardised scale (marked improvement = 3; moderate

improvement = 2; no change = 1; acne worsened = 0) was used

for evaluation. We dichotomised the data at eight weeks to 10/15

’success’ outcomes in the ALA-PDT group and 3/10 in the IPL

alone group. The difference was non significant, with RR 2.22,

95% CI 0.81 to 6.11, P = 0.12. (Analysis 7.1).

1. Participant’s global assessment of improvement: 5. ALA-

PDT versus other comparators

1.5.g. ALA-PDT other

Three parallel-group studies (NCT00706433; Taub 2007; Yin

2010) included this comparison for this outcome but we were un-

able to pool data due to substantial methodological heterogeneity

(different number of treatments, different ALA concentrations,

different light wavelengths used for activation). Methods (scales

and timings of outcome assessment) were unclear in one study,

and we were unable to obtain additional data and clarification.

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I-VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20 ILs);

68 in the ALA 1000 s group, 65 in the ALA 500 s group, 67 in

the vehicle 1000 s group and 66 in the vehicle 500 s group. A

non-standardised scale was used for evaluation (please see above).

We dichotomised the data to 41/68 of ’success’ outcomes in ALA-

1000 s and 39/65 in the ALA-500 s group. The difference between

ALA-1000 s and ALA-500 s groups was non significant, with RR

1.00, 95% CI 0.76 to 1.33, P = 0.97 (Analysis 8.1).

Taub 2007 compared three ALA-PDT treatments with different

light sources for activation: IPL (600 nm to 850 nm) versus a com-

bination of IPL (580 nm to 980 nm) and bipolar radiofrequency

(RF) energies versus blue light (417 nm) and included 19 partici-

pants (FPT II to IV, with > 10 facial ILs, moderate to severe acne).

The method used for evaluation was unclear. One month after the
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treatments, differences among the groups were not statistically sig-

nificant (P = 0.3210); the median percentage improvement score

was 58.75 (96.9% CI 5 to 70) in the IPL group, 20 (96.9% CI

0 to 80) in the IPL-RF group, and 15 (96.9% CI 0 to 87.5) in

the blue-light group. At three months, data were only reported for

IPL and blue-light-only groups 72.3 (range 42.5) versus 15 (range

27.5), so analysis was not possible.

Yin 2010 compared four red light ALA-PDT treatments with dif-

ferent ALA concentrations: 5% versus 10%, versus 15% versus

20% and included 180 participants (FPT III to IV, with moderate

to severe acne). A non-standardised scale (’marked improvement’,

’moderate improvement’, ’no charge’, or ’acne worse’) was used

for evaluation. At 24 weeks after treatment, a majority of the par-

ticipants assessed that their acne had improved on both the ALA-

PDT-treated and control cheeks. We dichotomised the data to 44/

45 ’success’ outcomes in the 20% ALA group, 42/45 in the 15%

ALA group, 36/45 in the 10% ALA group, and 30/45 in the 5%

ALA group. 20% ALA was not superior to 15% ALA with RR

1.05, 95% CI 0.96 to 1.15 and P = 0.3 (Analysis 9.1). However,

20% ALA was more effective than 10% ALA with RR 1.22, 95%

CI 1.05 to 1.42 and P = 0.01 (Analysis 10.1) and more effective

than 5% ALA with RR 1.47, 95% CI 1.19 to 1.81 and P = 0.0004

(Analysis 11.1). The NNTB were 6 (95% CI 3 to 19) and 4 (95%

CI 2 to 6) for the comparison of 20% ALA with 10% and 5%

ALA, respectively. However, there was no calculable NNTB for

the comparison of 20% to 15% ALA since the 95% CI for the risk

difference contained zero (i.e. no effect), and this corresponded to

an infinite upper ’limit’ for the 95% CI for the NNTB, which in-

dicated that there was no true boundary on how large the NNTB

could be for this comparison.

1. Participant’s global assessment of improvement: 6. MAL-

PDT versus ALA-PDT

No studies reported results for this outcome for this comparison.

1. Participant’s global assessment of improvement: 7. Other

(non-MAL, non-ALA) PDT versus other comparators

1.7.a. ICG-PDT versus other comparators

One parallel-group study (Kim 2009) of a single treatment of

topical application of indocyanine green (ICG) dye applied to

the right cheek compared with three treatments of indocyanine

green plus 805 nm light (right cheek), 805 nm light alone (left

cheek), and ’spontaneous resolution’ control (forehead) included

16 participants (FPTs not reported, with mild to moderate acne).

A VAS score on a scale from -100 to +100 was used for evaluation;

no details were reported. At both two and four weeks after final

treatment, the difference between the PDT and light-only sides

was statistically significant only in the multiple treatment group

(P < 0.05 at all assessment time points). Further data were not

reported. Our interpretation of the graph was that at four weeks

after final treatment, mean VAS score was 20 for both the PDT

and the light-only side in the single treatment group whereas in the

multiple treatment group, mean VAS score was 50 on the light-

only side and 60 on the PDT side. SDs were not presented in the

graph format.

Primary outcome 2: Investigator-assessed change in

lesion count: the change or percentage change from

baseline in number of lesions

We have presented the details of participants, interventions, and

the effects of interventions for this outcome in Table 2 for studies

of light only therapies (excluding comparisons with PDT) and in

Table 3 for studies of PDT (including comparisons with light-

only therapies). Please note that we calculated change from base-

line (absolute change) by subtracting baseline count from count

assessed at a certain time point. We calculated percentage change

by dividing the absolute change with baseline count and then mul-

tiplying that value by 100 to get percentages.

2. Investigator-assessed change in lesion count: 1. Light

versus placebo or no treatment

2.1.b. Yellow light versus placebo or no treatment

Two studies included this comparison for this outcome, one par-

allel-group trial with a total of 41 participants (FPT not reported,

with mild to moderate acne), which compared a single light treat-

ment with placebo (Seaton 2003), and another split-face trial with

a total of 40 participants (FPT not reported, Leeds severity greater

than 2) which compared single or two light treatments with no

treatment (Orringer 2004). Orringer 2004 initially randomised

participants into single-treatment and two-treatment groups, with

split-face design within each group. The study authors reported

only combined group data and were unable to provide sepa-

rate data for the groups. Seaton 2003 reported medians of lesion

counts, and we were unable to obtain original data, so we were

unable to combine the results in a meta-analysis. Results of the

two studies were inconsistent.

Seaton 2003 found significantly greater improvement from base-

line in ILs and total lesion counts in the laser-treated group than

in the placebo group at 12 weeks: ILs median (interquartile range)

improvement from baseline in the treatment group was 49% (30%

to 75%) versus 10% (-8% to 49%) in the placebo group P = 0.024,

and total lesions 53% (19% to 64%) versus 9% (-16% to 38%) in

the placebo group P = 0.023. NILs median (interquartile range)

improvement from baseline in the treatment group was 40% (0%

to 75%) versus -13% (-42% to 23%) in the placebo group, with

non significant difference between the groups (P = 0.14).

However Orringer 2004 reported non significant differences in

changes in means of papules, pustules, comedones, and cysts at
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12 weeks between the treated and untreated sides of the face. Our

analyses using last observation carried forward (LOCF) data (n

= 38) confirmed no significant differences in means between the

treated and untreated sides of the face at 12 weeks: investigator-

assessed change in ILs (papules) was MD -2.00, 95% CI -6.60 to

2.60, P = 0.39 (Analysis 12.1); investigator-assessed change in ILs

(pustules) MD 1.00, 95% CI -0.66 to 2.66, P = 0.24 (Analysis

12.1); investigator-assessed change in NILs, MD 1.30, 95% CI -

8.00 to 10.60, P = 0.78 (Analysis 12.1); and investigator-assessed

change in cysts MD 0.00, 95% CI -0.76 to 0.76, P = 1.00 (Analysis

12.1).

2. Investigator-assessed change in lesion count: 1. Light

versus placebo or no treatment

2.1.c. Infrared light versus no treatment

Two split-face trials (Darne 2011; Orringer 2007) of three treat-

ments included a total of 84 participants (FPT I to VI, with mild

to moderate acne). Meta-analysis was not possible for this out-

come because of timings and methods of outcome assessment and

because the report of one of them included only medians of lesion

counts. However, both studies had consistent results.

Darne 2011 randomised 38 participants (FPT I to V, with mod-

erate to severe or mild but treatment-resistant acne) and found

similar reduction in ILs at one and 12 months on both sides; the

treated sides’ median was 0 (95% CI -4 to 2) and untreated sides’

median was 0 (95% CI -3.7 to 0).

Orringer 2007 randomised 46 participants (FPT II to VI, with

clinically active facial acne) and reported no significant differences

in changes in papules, pustules, and open or closed comedones

between the treated and untreated sides at week 14. Difference in

changes in cyst counts was reported to be significant. Our analyses

using LOCF data (n = 37, 9 participants withdrew prior to any

clinical endpoint evaluation, and were not included in the analy-

sis) confirmed no significant differences in means between treated

and untreated face sides at week 14 (i.e. eight weeks after final

treatment): investigator-assessed change in ILs (papules) was MD

-0.54, 95% CI -3.71 to 2.63, P = 0.74 (Analysis 13.1); investi-

gator-assessed change in ILs (pustules) MD -0.73, 95% CI -4.37

to 2.91, P = 0.69 (Analysis 13.1); investigator-assessed change in

NILs (open comedones) MD -2.92, 95% CI -8.13 to 2.29, P =

0.27 (Analysis 13.1); investigator-assessed change in NILs (closed

comedones) MD -6.95, 95% CI -23.07 to 9.17, P = 0.40 (Analysis

13.1). The difference in means for investigator-assessed change in

cysts was significant, favouring infrared light (MD -0.43, 95% CI

-0.80 to -0.06, P = 0.02) (Analysis 13.2).

Another smaller split-face trial (Moneib 2014) of four treatments,

randomised 24 participants (FPT II to V, with moderate to se-

vere acne), but the time point of reported assessment was unclear.

Results were inconsistent with Darne 2011 and Orringer 2007

(above). On the treated sides, mean papule counts (SD) reduced

from a baseline of 15.42 (14.38) to 0.88 (3.35), mean pustule

counts from a baseline of 2.58 (3.32) to 0.46 (1.38), open come-

dones from a baseline of 4.25 (7.59) to 1.25 (3.07), closed come-

dones from a baseline of 1.75 (3.45) to 0.33 (1.01), and nodules

from a baseline of 1.00 (1.87) to 0.08 (0.41) at ’follow-up’. On

the control sides mean papule counts (SD) changed from base-

line 12.83 (10.89) to 14.08 (12.93), mean pustule counts from

a baseline of 3.17 (5.21) to 4.21 (7.40), open comedones from a

baseline of 2.58 (3.37) to 2.88 (3.54), closed comedones from a

baseline of 1.79 (3.75) to 1.21 (2.50), and nodules from a baseline

of 0.92 (1.61) to 1.79 (2.00) at ’follow-up’.

2. Investigator-assessed change in lesion count: 1. Light

versus placebo or no treatment

2.1.d. Blue light versus no treatment

One split-face study (Elman 2003) of eight treatments included

23 participants with mild to severe acne and unclear FPT. ILs

percentage change median reduction at two, four, and eight weeks

post-treatment were 59%, 61%, and 53%, respectively on treated

sides (P = 0.01 at eight weeks compared with untreated sides, using

McNemar test; other statistical data not provided). ILs percentage

change median reduction was 30% at final treatment on untreated

sides; other data were not available.

2. Investigator-assessed change in lesion count: 1. Light

versus placebo or no treatment

2.1.e. Red light versus no treatment

One split-face study (Na 2007) of 122 self-administered treat-

ments (twice daily for eight weeks) included 30 participants (FPT

not reported, with mild to moderate acne). At week eight, NILs

percentage change -59% on treatment sides versus 3% increase

on control sides (P < 0.005), ILs percentage change was -66% on

treatment side versus 74% increase in ILs on control sides (P <

0.005). Further data were not given. At four weeks after final treat-

ment 10/25 (40%) of followed-up participants were reported to

have “showed an increase in acne lesions”, and at eight weeks 21/

22 (95%) were reported to “have complained of acne exacerbation

compared with their status during treatment period”. Further data

were not provided.

2. Investigator-assessed change in lesion count: 1. Light

versus placebo or no treatment

2.1.f. Blue-red light versus placebo
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Two parallel-group studies (Kwon 2013; Papageorgieu 2000) in-

cluded this comparison for this outcome but we were unable to

pool data due to substantial methodological heterogeneity (84 ver-

sus 56 treatments, different timings of outcome assessment). We

were also unable to obtain additional data and clarifications.

Kwon 2013, with 56 treatments, randomised 18 participants to the

blue-red light group and 17 to the placebo group (FPT III-V, with

mild to moderate acne). Mean IL counts reduced from baseline

22.8 to 5.3 (by 76.7%, P < 0.01) and mean NIL counts reduced

from baseline 51.2 to 23.5 (by 53.3%, P < 0.01) at eight weeks

after final treatment in the blue-red light group. Mean reduction

of IL and NIL counts in the placebo group was not statistically

significant at eight weeks after final treatment (both P > 0.05).

Results were reported as percentage improvements in graph format

(means and SDs not presented).

Papageorgieu 2000, with 84 treatments, randomised 30 partici-

pants to the blue-red light group and 25 to the white light group

(FPTs not reported, all with mild to moderate acne). Blue-red

light was reported to be superior at all time points, differences in

mean percentage improvements 50.3 (95% CI 40.1 to 60.5) for

ILs and 66.5 (95% CI 56.0 to 77.0) for comedones at week 12

(final treatment).

2. Investigator-assessed change in lesion count: 2. Light

versus topical treatment

2.2.a. Light versus benzoyl peroxide (BPO)

Two parallel-group trials included comparison of blue (de Arruda

2009) and blue-red light (Papageorgieu 2000) with 5% BPO. A

total of 115 participants were included (FPTs not reported, with

mild to moderate acne). We did not carry out meta-analysis due

to differences in light wavelengths (blue versus blue-red light),

number of light treatment sessions (eight versus 84), number of

daily applications of BPO (single versus twice daily), different

outcomes recorded and timing of their assessment. We did not

combine them with results of a split-face study (Chang 2007)

which compared a combination of BPO and three sessions of 530-

750 nm light with BPO alone and included 30 women (FPT III-

IV, with mild to moderate acne). The results of these studies were

inconsistent.

de Arruda 2009, with eight treatments, randomised 60 partici-

pants (unclear FPT, Brazilian group of Acne Grade II-III) to two

groups and found no statistically significant difference in decrease

of means of ILs (P = 0.500) and NILs (P = 0.177) between the

blue light and 5% BPO group. We calculated that at four weeks

the MD in changes in NILs was 9.49, 95% CI -10.84 to 29.82;

however, the MD in changes in ILs was 0 (and since the P value

the study authors presented was 0.5, there are infinitely many pos-

sibilities for the standard error (SE), hence, the lack of a 95% CI

provided for ILs).

Papageorgieu 2000, 84 treatments in total, randomised 30 partic-

ipants to the blue-red light group and 25 to the BPO group (FPTs

not reported, all with mild to moderate acne). Blue-red light was

reported to be superior to BPO at week 12 (P = 0.006). Differ-

ence in mean percentage improvements at week 12 was 17.6 (95%

CI 7.5 to 27.6) for IL counts and 0.9 (95% CI -9.4 to 11.3) for

comedones.

Chang 2007 compared a combination of BPO and three sessions

of 530-750 nm light with BPO alone and included 30 women

(FPT III-IV, with mild to moderate acne and found no significant

difference between IPL-treated and untreated sides of the face for

changes in mean papule and pustule counts (-3.2 versus -3.1; P >

0.05). Further data were not reported.

2. Investigator-assessed change in lesion count: 2. Light

versus topical treatment

2.2.b. Light versus clindamycin

One parallel-group trial (Gold 2005) compared eight sessions of

417 nm blue light with self-administered topical clindamycin and

included 34 participants (FPT not reported, with mild to moderate

acne). This study found that NILs & ILs counts’ ’averages’ (ranges)

in the blue-light group were 29.4 (9 to 120) and 22.6 (16 to 34)

at baseline and 21.4 (8 to 40) and 11.1 (0 to 24) four weeks after

final treatment respectively. NILs & ILs counts’ ’averages’ (ranges)

in the clindamycin group were 29 (9 to 95) and 17.4 (12 to 32)

at baseline and 12 (4 to 38) and 10.4 (4 to 19) 4 weeks after final

treatment respectively.

One split-face trial (Lee 2010) compared eight treatments of full-

spectrum light with 1% clindamycin twice daily and included nine

participants (FPT III, with moderate to severe acne).

We were unable to combine the results of these two trials quanti-

tatively due to clinical and methodological differences and unclear

reporting of timings of outcome assessment in one of the studies

(Lee 2010).

2. Investigator-assessed change in lesion count: 2. Light

versus topical treatment

2.2.c. Light and other topical treatments

Four parallel-group studies included this comparison, but they

all had different topical treatments or combinations of topical

treatments comparisons, so we did not perform a meta-analysis.

Karsai 2010 compared clindamycin 1%-benzoyl peroxide 5% hy-

drating gel (C/BPO) alone with C/BPO in combination with two

585 nm PDL treatments and included 89 participants (FPT I-III,

with mild to moderate acne). C/BPO was applied daily over four

weeks. In the C/BPO group, there was a 36.3% reduction in the

number of ILs and 9.2% reduction in total lesion count four weeks

32Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



after initial treatment (at final treatment). In the C/BPO plus light

group, there was a 36.9% reduction in number of ILs and 9.0%

reduction in total lesion count. Means and SD were reported in

graph format. Our interpretation of the graph was that ILs (SD)

in the C/BPO group reduced from baseline 37.5 (20) to 25 (15),

and in the C/BPO plus light group from 50 (30) to 30 (25) at four

weeks after initial treatment. Total lesions reduced from baseline

127.5 (70) to 115 (70) in the C/BPO group, and from 175 (105)

to 150 (100) in the C/BPO plus light group. We judged further

analyses would be biased due to lack of precise data, so we did not

perform them.

There were three studies where details of topical treatments that

were used were not specified or the control intervention was un-

clear.

Anyachukwu 2014 randomised 40 men (FPT unclear, Global

Acne Grading System > 19) either to eight treatments of 905

nm light combined with ’self-management topical agents’ (includ-

ing ’antibiotic cream’, ’medicated soap’, ’talcum powder’ or ’per-

sonal hygiene’), or to the control group, who were treated with

placebo-non radiating light probe combined with ’self-manage-

ment topical agents’. Mean percentage change from baseline in

combined number of lesions (SD) was 54.98 (16.297) in the laser

group and 17.97 (16.472) in the control group three days after

final treatment. Mean percentage changes from baseline in com-

bined number of lesions at three days after final treatment were

70.37, 61.90, 71.43, 71.43 in the laser combined with ’antibiotic

cream’, ’medicated soap’, ’talcum powder’ and ’personal hygiene’

subgroups respectively. Mean percentage change from baseline in

combined number of lesions at three days after final treatment

were 38.71, 45.00, 10.34 and 12.50 in the placebo plus ’antibiotic

cream’, ’medicated soap’, ’talcum powder’ and ’personal hygiene’

subgroups respectively. Further data were not provided.

Ash 2015 randomised 26 participants to the blue-light group (28

sessions in total) and 15 to the control group with an unclear

(probably topical treatment) intervention (FPTs not reported I-V,

all with mild to moderate acne). At 12 weeks (four weeks after final

treatment) mean lesion counts reduced by 50.08% (P = 0.002) in

the treatment group and increased by 2.45% in the control group

(P = 0.0029). Further data not given nor supplied upon request.

The other study (Borhan 2014) compared three treatments of

595 nm light plus “traditional topical antibiotic medication” with

“traditional topical antibiotic medication” alone. A total of 40

participants were randomised (FPT III-IV, with mild to moderate

acne). At week 12 the combined number of lesions, reported as

“acnes number” (SD) changed from a baseline of 25.7 (5.88) to

8.75 (2.91) in the laser combined with topical antibiotics group,

and from a baseline of 25.75 (6.71) to 17.7 (5.14) in the topical

antibiotics-alone group (P = 0.0001).

2. Investigator-assessed change in lesion count: 3. Light

versus other comparators

2.3.a. Comparison of light therapies of different wavelengths

Four trials included different comparisons; blue and red light (

Liu 2011); blue and blue-red light (Papageorgieu 2000); 585 nm

pulsed dye laser (PDL) with four 530-750 nm IPL (Choi 2010)

and 585 nm PDL with combined 585/1064nm PDL (Jung 2009),

so we did not perform quantitative synthesis.

Papageorgieu 2000 (parallel-group trial) had 84 treatments in total

and randomised 30 participants to the blue-red light group and

27 to the blue-light group (FPTs not reported, all with mild to

moderate acne). There was no significant difference between the

treatments in ILs at week 12 (P = 0.1), nor in comedone count (P

value not given). Difference in mean percentage improvements at

week 12 was 13.1 (95% CI 3.0 to 23.1) for IL counts and 12.9

(95% CI 2.5 to 23.2) for comedones.

Liu 2011 (parallel-group study) included results for 20 participants

(FPTs III-IV, all with mild to moderate acne) who completed the

trial of eight sessions of blue light in one group (405 ± 10 nm,

power of 30 mW/cm²) and red light (630 ± 10 nm, power of 48

mW/cm²) in the other group. In the blue-light group, the mean

ILs count dropped from baseline 19.2 to 5.5 (by 71.4%) at final

treatment and in the red-light group from baseline 8.2 to 6.6 at

final treatment (by 19.5%). SDs and further details were not given.

Choi 2010 (split-face trial) compared four sessions of 585 nm PDL

with four 530-750 nm IPL sessions and included 20 participants

(FPT III-V, with mild to moderate acne). Individual participant

data were given in the paper (n = 17). Our analyses based on t-

distributions showed that at eight weeks PDL was not superior to

IPL in changes in ILs (MD 2.00, 95% CI -0.85 to 4.85, P = 0.178,

t = 1.431 Analysis 14.1) nor in changes in NILs (MD 0.77, 95%

CI -3.65 to 5.19, P = 0.735, t = 0.355 Analysis 14.1). Results of

the analyses using t-distribution did not substantially differ from

the ones in which we used normal distribution (Analysis 14.2).

Jung 2009 (split-face trial) compared three sessions of 585 nm

PDL with combined 585/1064nm PDL and included 18 partic-

ipants (FPT not reported, with mild to moderate acne). ILs and

NILs reduced by 86% and 69% respectively on the PDL sides and

by 89% and 64% on the 585/1,064-nm laser sides respectively

at final evaluation (P values reported as < 0.05 “compared with

baseline”). There was no significant difference in the effect of the

two interventions (P values and further data not provided).

2. Investigator-assessed change in lesion count: 3. Light

versus other comparators

2.3.b. Comparison of light therapies of different doses

Three split-face trials (Bernstein 2007; Jih 2006; Uebelhoer 2007)

compared different numbers of sessions, passes and doses of 1450

nm lasers, in participants with different FPT and different timings

of outcome assessment, so we did not perform a meta-analysis.

Bernstein 2007 compared four sessions of two 1450 nm laser doses:

single-pass, high-energy (13 to 14 J/cm²) and double-pass, low-
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energy (8 to 11 J/cm²) and included 30 participants (FPT I-III,

with mild to moderate acne). Individual participant data were

given in the paper (n = 6). We found no significant difference at

eight weeks, with MD -4.33, 95% CI -13.4 to 4.74, P = 0.372, t =

-1.063 (Analysis 15.1). Results of the analyses using t-distribution

did not substantially differ from the ones in which we used normal

distribution (MD -4.33, 95% CI -12.31 to 3.65) (Analysis 15.2).

Jih 2006 compared three sessions of different (infrared) light in-

tensities of 1450 nm diode laser: 14 J/cm² and 16 J/cm² and in-

cluded 20 participants (FST II-VI, with at least 20 ILs). Sponsors

provided detailed data and our analyses confirmed no significant

difference in reduction between the different light intensities. The

MDs in changes in ILs and percentage changes in ILs see (Anal-

ysis 16.1) were: MD -2.40, 95% CI -6.46 to 1.66, P = 0.26, t =

-1.203 and MD -3.40, 95% CI -14.21 to 7.41, P = 0.54, t = -

0.641 respectively at one month; MD -7.05, 95% CI -16.05 to

1.95, P = 0.13, t = -1.596 and MD -3.20, 95% CI -7.43 to 1.03,

P = 0.15, t = 1.541 respectively at three months; MD -2.00, 95%

CI -5.87 to 1.87, P = 0.32, t = -1.053 and MD 2.49, 95% CI -

6.37 to 11.35, P = 0.59, t = 0.572 respectively at six months; and

MD -2.40, 95% CI -7.13 to 2.33, P = 0.33, t = -1.034 and MD

-5.59, 95% CI -26.07 to 14.89, P = 0.60, t = -0.556 respectively

at 12 months. Results of the analyses using t-distribution did not

substantially differ from the ones in which we used normal distri-

bution (Analysis 16.2).

Uebelhoer 2007 compared three sessions of single-pass with dou-

ble-pass of 1450 nm laser treatment and included 11 participants

(FPT not given, with at least 10 ILs on each side of the face). There

was a statistically significant reduction of mean acne lesion counts

on both the single-pass side and double-pass side of 57.6% (P =

0.02) and 49.8% (P = 0.02), respectively. Further details were not

given.

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I-VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20

ILs); 67 in the vehicle 1000 s group and 66 in the vehicle 500

s group. At three weeks after final treatment investigator-assessed

median change in ILs (SD) was -19.0 (22.8) in the vehicle 1000 s

and -14.5 (24.0) in the vehicle 500 s group; investigator-assessed

median percentage change in ILs (SD) was -41.7 (38.82) in the

vehicle 1000 s and -37.0 (40.23) in the vehicle 500 s group. At

six weeks after final treatment investigator-assessed median change

in ILs (SD) was -21.0 (23.63) in the vehicle 1000 s and -17.0

(26.71) in the vehicle 500 s group; investigator-assessed median

percentage change in ILs (SD) was -48.4 (32.81) in the vehicle

1000 s and -45.2 (50.15) in the vehicle 500 s group. We could not

perform statistical tests to determine whether any changes were

significant due to the study authors’ use of median changes rather

than the typical mean changes required for significance testing

in order to make appropriate comparisons with other included

studies. Furthermore, it is not clearly stated whether the study

authors implemented an ITT analysis or a LOCF approach to

handling missing data.

2. Investigator-assessed change in lesion count: 3. Light

versus other comparators

2.3.d. Light alone versus combined with

microdermoabrasion

One split-face trial (Wang 2006) compared four sessions of 1450

nm diode laser plus microdermoabrasion with 1450 nm diode

laser therapy alone. The trial included 20 participants (FPT II-

IV, with moderate to severe acne). Microdermoabrasion plus light

treatment decreased the mean acne lesion count by 52.8% by six

weeks and 54.4% by 12 weeks (P < 0.02 compared with baseline

counts). Light treatment alone reduced the counts by 53.5% by six

weeks and 61.1% by 12 weeks (P < 0.05 compared with baseline

counts). There was no statistically significant difference between

the two treatments at any point.

2. Investigator-assessed change in lesion count: 3. Light

versus other comparators

2.3.e Light in combination with carbon lotion versus no

treatment

One split-face trial (Jung 2012) compared three sessions of quasi-

long pulse and Q-switched 1064 nm Nd:YAG laser plus carbon

lotion with non-treated control and included 22 participants (FPT

III-V, with unclear severity of acne). The difference in means of

both ILs and NILs was statistically significant between treated and

untreated sides (P < 0.001), but clear data for non treated sides

were not given. Both ILs and NILs reduced to 58.6% (P < 0.001)

and to 52.4% (P < 0.001), respectively on the laser-treated side.

2. Investigator-assessed change in lesion count: 4. MAL-PDT

versus other comparators

We have presented the details of participants, studies of PDT

(including comparisons with light-only therapies), and the effects

of interventions for this outcome in Table 3.

2. Investigator-assessed change in lesion count: 4. MAL-PDT

versus other comparators
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2.4.a. MAL-PDT versus red light alone

We combined results of three parallel-group studies (

NCT00594425; NCT00933543; Pariser 2013) comparing four

sessions of red light plus MAL with placebo cream and red light,

with a final evaluation at six weeks after the last treatment. We

combined and compared two groups from these studies: 80 mg/g

MAL-PDT groups (a total of 202 participants) and placebo cream

groups (a total of 158 participants). The participants had FPT I-

VI and moderate to severe acne. NCT00594425 had an additional

group of 50 participants treated with 40 mg/g MAL-PDT whom

we did not include in the meta-analysis (see below). The statis-

tical heterogeneity across studies was not substantial, that is, the

I² statistic fitted the criteria we stated in our protocol (I² statistic

had to be lower than 50%). I² was 39% for change in ILs, 19%

for percentage change in ILs, 11% for change in NILs and 35%

for percentage change in NILs. Therefore we judged it was appro-

priate to combine the results. However, there was some clinical

heterogeneity across studies to take into account. We have narra-

tively summarised it here, please check Characteristics of included

studies tables of each study for details.

Pariser 2013 included only people with severe acne, whilst

NCT00594425 and NCT00933543 included people with both

severe and moderate acne (the sponsor later provided information

that less than 20% of the included participants had severe acne

in those two trials). Pariser 2013 and NCT00933543 included

all skin types, whilst NCT00594425 included only skin types

I-IV. Occlusive dressing was used during incubation in Pariser

2013 and NCT00594425, but was not used in NCT00933543.

Sponsors later clarified that investigators used the Aktilite lamp

in NCT00594425, and the Nedax lamp in Pariser 2013 and

NCT00933543. Both lamps produce a wavelength of 632 nm,

but the illumination field is four times larger with the Nedax lamp.

The angle between the LED panel and the face is also different

(90° for the Aktilite and 60° for the Nedax lamp).

Meta-analysis of these three studies (n = 360), using a random-

effects model, showed that MAL-PDT was not superior to red

light alone for: change in ILs (MD -2.85, 95% CI -7.51 to 1.81)

(Analysis 17.1); percentage change in ILs (MD -10.09, 95% CI -

20.25 to 0.06) (Analysis 17.2); change in NILs (MD -2.01, 95%

CI -7.07 to 3.05) (Analysis 17.3); nor for percentage change in

NILs (MD -8.09, 95% CI -21.51 to 5.32). (Analysis 17.4). See

Summary of findings 2 where we rated the evidence as moderate

quality for these outcomes. Please note that these studies are not

presented in Table 3.

NCT00594425 was a three-arm parallel-group trial, which also

randomised 50 participants in the 40 mg/g MAL-PDT group

(FPT I-IV, with moderate to severe acne, IGA score 3 to 4, 20 to

100 ILs and up to 200 NILs on the face). Four treatments at two-

week intervals were applied; 43/50 participants completed treat-

ment in the 40 mg/g group and 42/52 completed treatment in the

placebo (vehicle cream) group. We used the data as provided by

the sponsors, who used both ITT and the LOCF method to ac-

count for missing data within their analyses. Our analyses showed

that at six weeks after final treatment 40 mg/g MAL-PDT was not

superior to placebo cream plus red light in change in ILs (MD -

3.00, 95% CI -7.76 to 1.76, P = 0.22) (Analysis 18.1), in per-

centage change in ILs (MD -7.90, 95% CI -22.33 to 6.53, P =

0.28) (Analysis 18.2), and in change in NILs (MD -7.50, 95%

CI -16.07 to 1.07, P = 0.09) (Analysis 18.3), while there was a

borderline superiority in percentage change in NILs (MD -25.80,

95% CI -51.69 to 0.09, P = 0.05) (Analysis 18.4).

Two more trials included this comparison for these outcomes, but

we were unable to combine their results quantitatively because one

was a split-back trial (two 8 m² x 8 cm² areas) which included

only participants with FPT V-VI (NCT00673933) and the other

was a split-face trial, which compared only two sessions of 635 nm

light plus 160 mg/g MAL with placebo cream and light (Hörfelt

2006). Both of these studies were assessed at different time points.

NCT00673933 compared two sessions of red light plus 80 mg/

g MAL with placebo cream and red light. It included a total of

20 participants (FPT V-VI, with moderate to severe acne). Our

analyses based on t-distributions showed that at four weeks after

final treatment MAL- PDT was not superior in changing the ILs

count (MD 0.20 CI 95% -1.24 to 1.64, P = 0.79, t = 0.280)

(Analysis 19.1) nor the NILs count (MD -0.45 CI 95% -2.95 to

2.05, P = 0.73, t = -0.365) (Analysis 19.1). ITT analysis results

were given (n = 20). Results of the analyses using t-distribution

did not substantially differ from the ones in which we used normal

distribution (Analysis 19.2)

Hörfelt 2006 compared two sessions of 635 nm light plus 160

mg/g MAL with placebo cream and light. The trial included 30

participants (FPT I-III, with moderate to severe acne). MAL-PDT

was reported to be significantly more effective than light alone for

ILs: median percentage reduction 63% (95% CI 50% to 71%)

versus 28% (95% CI 19% to 47%) at four weeks (P = 0.0004), and

54% (95% CI 35% to 64%) versus 20% (95% CI 8% to 50%)

at 10 weeks (P = 0.0006). No statistically significant difference

in treating NILs was observed between two interventions (open

comedones P = 0.6875, closed comedones P = 1.00). The study

authors used the LOCF method to account for missing data for

three participants who dropped out due to adverse effects. The

study authors stated that they used both ITT and LOCF, in this

way, within their analyses. Study authors provided further data on

changes and percentage changes in ILs. We calculated that MAL-

PDT was not superior to placebo cream plus light in change in

ILs at four weeks nor at 10 weeks, with MD -2.60, 95% CI -6.45

to 1.25, P = 0.19 (Analysis 20.1) and MD -2.50, 95% CI -6.59

to 1.59, P = 0.23 (Analysis 20.1) respectively. However, it was

superior in percentage change in ILs at four weeks and percentage

change in ILs at 10 weeks, with MD -23.90, 95% CI -39.04 to -

8.76, P = 0.002 (Analysis 20.2) and MD -19.10, 95% CI -37.63

to -0.57, P = 0.04 (Analysis 20.2), respectively.

2. Investigator-assessed change in lesion count: 4. MAL-PDT
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versus other comparators

2.4.b. MAL-PDT versus yellow light alone

One split-face study (Haedersdal 2008) compared three sessions of

595 nm LPDL plus 160 mg/g MAL with LPDL only and included

15 participants (FPT I to III, with at least 12 facial ILs). Median

percentage reduction in IL counts was significantly greater with

MAL-LPDL than with LPDL alone at four weeks (70% versus

50%, P = 0.03) and 12 weeks (80% versus 67%, P = 0.004). Me-

dian percentage reduction in NILs lesions was significantly greater

on the MAL-LPDL side at four weeks (P = 0.035), but the differ-

ence between the treatments (53% versus 42%) did not achieve

statistical significance at final follow-up (P = 0.158). Median IL

counts (25% to 75% percentiles) at baseline, four and 12 weeks

were 21.0 (16 to 36), 7 (4.75 to 15) and 3.5 (2 to 9.5) on the

MAL-LPDL side, and 22 (14 to 36), 10 (6.5 to 16) and 7 (2 to

9.5) on the LPDL side respectively. Median NIL counts (25% to

75% percentiles) at baseline, four and 12 weeks were 33 (26 to

41), 23 (17 to 40) and 15 (9 to 21) on the MAL-LPDL side, and

32 (25 to 41), 26 (17 to 33) and 20 (12 to 27) on the LPDL side

respectively.

2. Investigator-assessed change in lesion count: 4. MAL-PDT

versus other comparators

2.4.c. MAL-PDT versus placebo or no treatment

This was a parallel-group study (Wiegell 2006b) of two treatments

of 630 nm plus 160 mg/g MAL which included 21 participants

in the treatment group and 15 in the control group (FPT II to

V, with at least 12 facial ILs). There was a significantly greater

median reduction in ILs in the treatment group at eight weeks (P

= 0.023) and 12 weeks (P = 0.0023). Median ILs change from

baseline (range) at 12 weeks was 24 (-4 to 55) in the MAL-PDT

group and 0 (-39 to 19) in the control group. Median ILs count

(range) at baseline, 4, 8 and 12 weeks were 46 (13 to 99), 24 (9 to

68), 22 (8 to 83) and 14 (4 to 44) in the MAL-PDT group and 32

(13 to 99), 32 (8 to 128), 42 (9 to 109) and 40 (13 to 80) in the

control group. There was a non-significant difference in median

change in NILs between the MAL-PDT and control group (P =

0.90) at 12 weeks. Median NILs change from baseline (range) at

12 weeks was 6 (-15 to 18) in the MAL-PDT group and 2 (-14 to

35) in the control group. Median NILs count (range) at baseline,

4, 8 and 12 weeks were 17 (2 to 73), 22 (0 to 56), 24 (6 to 59)

and 24 (9 to 74) in the MAL-PDT group and 24 (2 to 64), 19 (0

to 76), 21 (2 to 81) and 31 (5 to 59) in the control group.

2. Investigator-assessed change in lesion count: 4. MAL-PDT

versus other comparators

2.4.d. MAL-PDT other

Due to substantial clinical and methodological heterogeneity

of four studies with different interventions and comparators

(Bissonnette 2010; Hong 2013; NCT00594425; Yeung 2007) we

did not perform quantitative synthesis of their results.

Bissonnette 2010 (parallel-group trial) randomised 44 participants

(FPT I to IV, with 10 or more ILs on each face side) to compare

80 mg/g MAL with or without occlusion followed by different red

light intensity exposure; participants randomised in four groups

with 25 J/cm² or 37 J/cm² and with or without occlusion; four

treatments, assessed at four and 12 weeks after the final treatment.

ILs means changed from baseline 16.7 (95% CI 11.8 to 21.5),

16.6 (95% CI 12.6 to 20.5), 14.9 (95% CI 12.3 to 17.1) and 15.7

(95% CI 13.17 to 18.8) on the non-occluded 25 J/cm², occluded

25 J/cm², non-occluded 37 J/cm² and occluded 37 J/cm² face

sides, respectively to 11.0 (95% CI 8.7 to 13.4), 9.4 (95% CI 6.3

to 12.4), 8.6 (95% CI 5.2 to 11.9) and 8.9 (95% CI 5.5 to 11.8)

respectively at 12 weeks after final treatment.

NILs means changed from baseline 10.8 (95% CI 7.0 to 14.6),

11.3 (95% CI 7.9 to 14.7), 14.6 (95% CI 7.8 to 21.4) and 15.1

(95% CI 8.9 to 21.3) on the non-occluded 25 J/cm², occluded

25 J/cm², non-occluded 37 J/cm² and occluded 37 J/cm² face

sides, respectively to 8.6 (95% CI 5.7 to 11.5), 7.5 (95% CI 4.9

to 10.1), 12.7 (95% CI 5.8 to 19.6) and 12.2 (95% CI 5.8 to

18.6) respectively at 12 weeks after final treatment. The number

of ILs was significantly lower than baseline on all face sides except

the non-occluded 25 J/cm² (based on non-overlapping 95% CI).

There was no statistically significant difference in mean reduction

of ILs between face sides with and without occlusion, for both 25 J/

cm² and 37 J/cm². There was no statistically significant difference

in NILs mean change from baseline between the treatments at

12 weeks follow-up, based on overlapping CIs. The study authors

stated using both ITT and LOCF within their analyses, please see

the ’Risk of bias’ table of this study for details.

Hong 2013 (split-face study) compared three sessions of 160 mg/

g MAL plus red light with three sessions of MAL plus IPL and

included 22 participants (FPT IV to V). At four weeks after treat-

ment, there was no statistically significant difference between red

light and IPL treated sides in mean percentage reduction of ILs

(69.5% versus 72.0% respectively) and NILs (43.4% versus 46.3%

respectively). Further data were not provided.

NCT00594425 (three-arm parallel-group trial) randomised 48

participants to the 80 mg/g MAL-PDT arm and 50 participants

to the 40 mg/g MAL-PDT arm (FPT I to IV, with moderate to

severe acne, IGA score 3 to 4, 20 to 100 ILs and up to 200 NILs on

the face). Four treatments at two-week intervals were applied, 37

participants completed treatment in the 80 mg/g group, and 43

completed treatment in the 40 mg/g group. Our analyses showed

that at six weeks after final treatment 80 mg/g MAL-PDT was not

superior to 40 mg/g MAL-PDT in change in ILs (MD 2.20, 95%

CI -2.57 to 6.97, P = 0.37) (Analysis 21.1), in percentage change

in ILs (MD 3.10, 95% CI -11.8 to 17.38, P = 0.67) (Analysis

36Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



21.2), in change in NILs (MD 0.6, CI 95% -6.36 to 7.56, P =

0.87) (Analysis 21.3), nor in percentage change in NILs (MD -

1.7, 95% CI -20.67 to 17.27, P = 0.94) (Analysis 21.4).

Yeung 2007 30 participants (FPT IV to V, with moderate acne)

used topical adapalene 0.1% gel at night and were randomised

to two split-face treatment groups: 530 nm to 750 nm light plus

160 mg/g MAL versus IPL light (11 participants completed treat-

ment) or IPL versus adapalene-only control (12 participants com-

pleted treatment). Four light treatments were applied. We per-

formed analyses based on t-distribution and found that MAL-

PDT was not superior to IPL alone in percentage change in ILs

at both four weeks and at 12 weeks, with MD -30.60, 95% CI -

70.37 to 9.17, P = 0.141, t = -1.567 (Analysis 22.1) and MD -

41.60, 95% CI -81.90 to -1.30, P = 0.052, t = -2.103 (Analysis

22.1) respectively. However, we found a transient superior effect

on percentage change in NILs at four weeks, which was lost at 12

weeks, with MD -36.10, 95% CI -60.18 to -12.02, P = 0.006, t

= -3.054 (Analysis 22.1) and MD 5.60, 95% CI -29.13 to 40.33,

P = 0.754, t = 0.328 (Analysis 22.1) respectively. Results of the

analyses using t-distribution did not substantially differ from the

ones in which we used normal distribution (Analysis 22.2).

We found no difference in effect between adapalene and MAL-

PDT in percentage change in ILs at both four weeks and at 12

weeks, with MD 19.70, 95% CI -15.32 to 54.72, P = 0.283, t =

1.170 (Analysis 23.1) and MD 23.50, 95% CI -11.68, 58.68), P =

0.205, t = 1.390 (Analysis 23.1) respectively. However, MAL-PDT

also had a transient superior effect to adapalene on percentage

change in NILs at four weeks, which was lost at 12 weeks, with MD

-37.80, 95% CI -63.97 to -11.63, P = 0.01, t = -3.005 (Analysis

23.1) and MD -53.10, 95% CI -119.64 to 13.44, P = 0.133, t =

-1.660 (Analysis 23.1) respectively. Results of the analyses using

t-distribution did not substantially differ from the ones in which

we used normal distribution (Analysis 23.2).

2. Investigator-assessed change in lesion count: 5. ALA-PDT

versus other comparators

2.5.a. ALA-PDT versus red light alone

One split-back trial (Pollock 2004) compared three sessions of

635 nm light plus 20% ALA with light alone, ALA alone and

untreated control. The trial included 10 participants (FPT I to

III and V, with mild to moderate acne). There was a statistically

significant reduction from baseline in IL counts from the second

treatment (P < 0.005) at the ALA-PDT site but not the other sites:

reduction in acne was 69% at 21 days’ follow-up. Further data was

reported in graph format. Mean baseline IL counts were 8.3, and

11.6 respectively at the light-alone and ALA-PDT areas. At three

weeks’ follow-up IL counts at the light-alone and ALA-PDT areas

decreased to 6.1 and 6.3 respectively. Other data were not given.

2. Investigator-assessed change in lesion count: 5. ALA-PDT

versus other comparators

2.5.b. ALA-PDT versus blue light alone

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I to VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20 ILs);

68 in the ALA 1000 s group, 65 in the ALA 500 s group, 67 in the

vehicle 1000 s group and 66 in the vehicle 500 s group. At three

weeks after final treatment investigator-assessed median change in

ILs (SD) was -18.0 (26.3) in ALA 1000 s, -14.0 (26.8) in the

ALA 500 s, -19.0 (22.8) in the vehicle 1000 s and -14.5 (24.0)

in the vehicle 500 s group; investigator-assessed median percent-

age change in ILs (SD) was -37.5 (38.79) in ALA 1000 s, -29.2

(46.68) in the ALA 500 s, -41.7 (38.82) in the vehicle 1000 s and

-37.0 (40.23) in the vehicle 500 s group. At six weeks after final

treatment investigator-assessed median change in ILs (SD) was -

18.5 (30.15) in ALA 1000 s, -13.0 (28.74) in the ALA 500 s, -

21.0 (23.63) in the vehicle 1000 s and -17.0 (26.71) in the vehicle

500 s group; investigator-assessed median percentage change in

ILs (SD) was -34.4 (37.8) in ALA 1000 s, -29.0 (42.57) in the

ALA 500 s, -48.4 (32.81) in the vehicle 1000 s and -45.2 (50.15)

in the vehicle 500 s group. Statistical tests to determine whether

any changes were significant could not be performed due to the

study authors’ use of median changes rather than the typical mean

changes required for significance testing in order to make appro-

priate comparisons with other included studies. Furthermore, it

was not clearly stated whether the study authors implemented an

ITT analysis or a LOCF approach to handling missing data. See

Summary of findings 3 where we rated the evidence as very low

quality for this comparison.

2. Investigator-assessed change in lesion count: 5. ALA-PDT

versus other comparators

2.5.d. ALA-PDT versus IPL alone

Three trials included this comparison, but one had a split-face

design (Oh 2009) and included three treatments with different

incubation times in participants with moderate to severe acne,

whilst the other two were parallel-group trials, of different ALA

doses, numbers of treatments, application intervals and incubation

times, and included participants of different acne severity (Mei
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2013, Ragab 2014). We did not combine results because of this

heterogeneity.

Oh 2009 compared three sessions of 20% ALA plus IPL (one side

of the face randomised to either 30 minutes’ or three hours’ incu-

bation) with IPL only and included 20 participants (FPT III to IV,

with moderate to severe acne). Mean reduction of ILs was 84.4%

in the long-incubation time group, 72.6% in the short-incubation

time group and 65.9% on the sides of the face treated with IPL

alone at four weeks (P < 0.001 in all cases). Mean reduction of ILs

was 89.5% in the long incubation time group, 83.0% in the short

incubation time group and 74.0% for the sides of the face treated

with IPL alone at 12 weeks (P < 0.001 in all cases). Mean reduction

was significantly greater in the group where the sides of the face

were treated for the long incubation time compared to the IPL-

alone treated sides (P = 0.01). The difference was not statistically

significant between short incubation and placebo-treated sides (P

= 0.21). Further data were not given.

Mei 2013 (FPT II to IV, with severe acne) compared four treat-

ments of 10% ALA plus IPL (21 participants randomised) to

placebo cream plus IPL (20 participants randomised). Our anal-

yses based on t-distribution showed that ALA-PDT was superior

to light alone in percentage changes in ILs, with MD 13.80, 95%

CI 1.34 to 26.26, P = 0.04, t = 2.240 (Analysis 24.1) and in per-

centage changes in NILs, with MD 24.10, 95% CI 4.65 to 43.55,

P = 0.02, t = 2.506 (Analysis 24.1). Results of the analyses using

t-distribution did not substantially differ from the ones in which

we used normal distribution (Analysis 24.2).

Ragab 2014 (FPT III to V, with mild to moderate facial acne)

compared two treatments of 20% ALA plus IPL (15 participants

randomised) with IPL alone (10 participants randomised). Mean

IL counts decreased from a baseline of 15.7 to 7.7 and 5.4 at two

and eight weeks respectively in the ALA-IPL group; and from a

baseline of 9.6 to 5.2 and 4.4 at two and eight weeks respectively

in the IPL alone group. Mean NIL (comedones) counts decreased

from a baseline of 50.9 to 36.9 and 31.3 at two and eight weeks

respectively in the ALA-IPL group; and from a baseline of 41.8 to

23.8 and 24.4 at two and eight weeks respectively in the IPL alone

group. Mean combined lesion counts decreased from a baseline

of 66.6 to 35.7 at eight weeks in the ALA-IPL group; and from

a baseline of 51.4 to 28.8 at eight weeks in the IPL alone group.

SDs were not reported.

2. Investigator-assessed change in lesion count: 5. ALA-PDT

versus other comparators

2.5.f. ALA-PDT versus placebo or no treatment

One split-face trial (Orringer 2010) compared three sessions of

20% ALA plus PDL with untreated control. The trial included 44

participants (all FPTs, severity of acne unclear). The study authors

reported no statistically significant difference between treated and

untreated control skin in papules, pustules, cysts, closed and open

comedones at week 16, but there was a transient statistically sig-

nificant decrease from baseline in mean papule counts on treated

sides when compared with untreated sides at week 10. There was

no statistically significant difference between treated and untreated

control sides in all other lesion counts at week 10. Our analyses

using LOCF data (n = 44) confirmed a transient statistically sig-

nificant decrease from baseline in investigator-assessed change in

ILs (papules) on treated sides when compared with untreated sides

at week 10 of the study (i.e. four weeks after final treatment) see

(Analysis 25.1), with MD -4.50, 95% CI -8.28 to -0.72, P = 0.02.

We found no significant differences in means between treated and

untreated sides of the face for investigator-assessed change in ILs

(pustules) MD -0.60, 95% CI -5.09 to 3.89, P = 0.79, for in-

vestigator-assessed change in NILs (open comedones) MD -0.37,

95% CI -7.76 to 7.02, P = 0.92, for investigator-assessed change

in NILs (closed comedones) MD -3.90, 95% CI -12.05 to 4.25,

P = 0.35, and for cysts MD 0.03, 95% CI -0.53 to 0.59, P = 0.92.

Our analyses also confirmed no significant differences in means

between treated and untreated sides of the face at week 16 (i.e.

10 weeks after final treatment): investigator-assessed change in ILs

(papules) was MD -0.82, 95% CI -6.03 to 4.39, P = 0.76; in-

vestigator-assessed change in ILs (pustules) MD -0.10, 95% CI -

5.29 to 5.09, P = 0.97; investigator-assessed change in NILs (open

comedones) MD 2.00, 95% CI -7.51 to 11.51, P = 0.68; inves-

tigator-assessed change in NILs (closed comedones) MD -2.90,

95% CI -10.78 to 4.98, P = 0.47; and cysts MD 0.14, 95% CI -

0.66 to 0.94, P = 0.73.

One split-back trial (Pollock 2004) compared three sessions of

635 nm light plus 20% ALA with light alone, ALA alone and

untreated control. The trial included 10 participants (FPT I to

III and V, with mild to moderate acne). There was a statistically

significant reduction from baseline in IL counts from the second

treatment (P < 0.005) at the ALA-PDT site but not the other sites:

reduction in acne was 69% at 21 days follow up. Further data was

reported in graph format. Mean baseline IL counts were 11.6 and

10.1 respectively at the ALA-PDT and untreated control areas. At

three weeks’ follow-up, IL counts at the ALA-PDT and untreated

control areas decreased to 3.6 and 6.3 respectively. Other data were

not given.

2. Investigator-assessed change in lesion count: 5. ALA-PDT

versus other comparators

2.5.g. ALA-PDT other

Due to substantial clinical and methodological heterogeneity of

five studies with different interventions and comparators (Barolet

2010; NCT00706433; Pollock 2004; Taub 2007; Yin 2010) we

did not perform quantitative synthesis of their results.

Barolet 2010 (split-face or split-back trial) compared a single treat-

ment of 970 nm IR (radiant infrared) pre-treatment plus 20%
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ALA and 630 nm PDT with ALA-PDT alone. The trial included

10 participants (FPT I to III, with mild to moderate acne). There

was a significantly greater improvement in IL medians on the IR

pre-treated versus control side four weeks after treatment (P <

0.0001). Median percentage reduction (95% CI for mean, as re-

ported) in ILs was 73% (95% CI 51% to 81%) on the IR pre-

treated side versus 38% (95% CI 8% to 55%) on the control side.

Further data were not provided, 95% CI reported for means, but

means were not given.

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I to VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20 ILs);

68 in the ALA 1000 s group, 65 in the ALA 500 s group. At three

weeks after final treatment investigator-assessed median change in

ILs (SD) was -18.0 (26.3) in ALA 1000 s and -14.0 (26.8) in the

ALA 500 s group; investigator-assessed median percentage change

in ILs (SD) was -37.5 (38.79) in ALA 1000 s group and -29.2

(46.68) in the ALA 500 s group. At six weeks after final treatment

investigator-assessed median change in ILs (SD) was -18.5 (30.15)

in ALA 1000 s, and -13.0 (28.74) in the ALA 500 s group; inves-

tigator-assessed median percentage change in ILs (SD) was -34.4

(37.8) in ALA 1000 s and -29.0 (42.57) in the ALA 500 s group.

We could not perform statistical tests to determine whether any

changes were significant due to the study authors’ use of median

changes rather than the typical mean changes required for signifi-

cance testing in order to make appropriate comparisons with other

included studies. Furthermore, it was not clearly stated whether

the study authors implemented an ITT analysis or a LOCF ap-

proach to handling missing data.

Pollock 2004 (split-back trial) compared three sessions of 635 nm

light plus 20% ALA with light alone, ALA alone and untreated

control. The trial included 10 participants (FPT I to III and V,

with mild to moderate acne). There was a statistically significant

reduction from baseline in IL counts from the second treatment

(P < 0.005) at the ALA-PDT site but not the other sites: reduc-

tion in acne was 69% at 21 days’ follow-up. Further data was re-

ported in graph format. Mean baseline IL counts were 6.6 and

11.6 respectively at the ALA-alone and ALA-PDT areas. At three

weeks’ follow-up IL counts at the ALA alone and ALA-PDT areas

decreased to 4.6 and 3.6 respectively. Other data were not given.

Taub 2007 (parallel-group trial) compared three 20% ALA-PDT

treatments with different light sources for activation: IPL (600 nm

to 850 nm) versus a combination of IPL (580 nm to 980 nm) and

bipolar RF energies versus blue light (417 nm) and included 19

participants (FPT II to IV, with more than 10 facial ILs, moder-

ate to severe acne). Reductions in counts were found in all three

groups, with the highest in the IPL-activation group and the low-

est in the blue-light group, but the difference was not statistically

significant (P values not given). Median lesion count percentage

reductions at one month after treatment were 76.8 (96.9% CI

12.5 to 86.4) in the IPL group, 47 (96.9% CI 8.3 to 82.2) in the

IPL-RF group and 52.8 (96.9% CI -88.9 to 66.7) in the blue-

light group. At three months after treatment, median lesion count

percentage reduction (range, defined as “difference between the

upper and lower ends of 96.9% CI, indicated when <5 data points

are available”) was 73.2 (72.4) in the IPL group, 41.6 (167.5%)

in the IPL-RF group and -88.9 (123.3) in the blue-light group.

Yin 2010 (parallel-group trial) compared four red light ALA-PDT

treatments with different ALA concentrations: 20%, 15%, 10%

and 5%, and included a total of 180 participants (FPT III to

IV, with moderate to severe acne). Each participant was treated

with the assigned concentration on the right side and placebo

agent on the left side of the face. Greater reduction in both IL

and NIL counts was found at sides treated by ALA-PDT of all

concentrations compared with the controls treated by red light

alone at two weeks (P < 0.001), four weeks (P < 0.05), 12 weeks (P

< 0.001) and 24 weeks (P < 0.001). Combined data from all follow-

up visits showed more improvement in the higher-concentration

ALA treatment groups than the lower-concentration groups (P <

0.01).

Means (SD) were reported in graph format only. Our interpreta-

tion of the graph was that ILs reduced from a baseline of 21 (5),

20.5 (5.5), 19 (5), 21 (5) and 20 (4) in the 20% ALA group, 15%

ALA group, 10% ALA group, 5% ALA group and control face

sides, respectively to 1 (0.5), 1.3 (0.5), 3.3 (1), 4 (1) and 5 (1) in

the 20% ALA group, 15% ALA group, 10% ALA group, 5% ALA

group and control face sides, respectively. NILs reduced from a

baseline of 12.9 (4.5), 13 (3.5), 13 (4), 12.5 (3.5) and 11.5 (4) in

the 20% ALA group, 15% ALA group, 10% ALA group, 5% ALA

group and control face sides, respectively to 1.4 (1), 1.4 (0.5),1.5

(0.5), 2.5 (0.5) and 5.5 (1.5) in the 20% ALA group, 15% ALA

group, 10% ALA group, 5% ALA group and control face sides,

respectively at 24 weeks after final treatment. We judged further

analyses would be biased due to lack of precise data, so we did

not perform them. The study authors reported that at 24 weeks

for ILs “a significant statistical difference was found in multiple

comparisons between 5%, 10%, 15% and 20% ALA (P < 0.05),

except between 15% and 20% ALA (P = 0.148)” and for NILs

“a significant statistical difference was found in multiple compar-

isons between 5%, 10%, 15% and 20% ALA (P < 0.05), except

for 5% ALA vs. control (P = 1.734) and 15% vs. 20% ALA (P =

0.327).”

2. Investigator-assessed change in lesion count: 6. MAL-PDT

versus ALA-PDT

2.6.a. MAL-PDT versus ALA-PDT
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One split-face trial (Wiegell 2006a) compared single 620 nm

PDT treatments with different creams: 20% ALA versus 160 mg/

g MAL. The trial included 19 participants (FPT not given, with

more than 12 ILs). There were no significant differences in reduc-

tions of ILs between ALA-treated and MAL-treated sides at six

weeks’ (P = 0.061) and 12 weeks’ (P = 0.08) follow-up. Baseline

differences in IL counts (P = 0.0049). Median IL counts (inter-

quartile range) at baseline, six and 12 weeks after treatment were

19 (13 to 27), 8 (6 to 14) and 8 (3 to 11) on the MAL-treated

sides and 16 (11 to 22), 5 (3 to 11) and 5 (3 to 11) on the ALA

treated sides respectively. There were no significant differences in

reductions of NILs between ALA-treated and MAL-treated sides

at six weeks’ (P = 0.18) and 12 weeks’ (P = 0.052) follow-up.

Median NIL counts (inter-quartile range) at baseline, six and 12

weeks after treatment were 14 (6 to 22), 21 (17 to 31) and 17 (9

to 29) on the MAL-treated sides and 17 (7 to 21), 18 (13 to 29)

and 20 (17 to 38) on the ALA-treated sides respectively.

2. Investigator-assessed change in lesion count: 7. Other

(non-MAL, non-ALA) PDT versus other comparators

2.7.a. Indocyanine green (ICG)-PDT versus other

comparators

Two parallel-group trials (Genina 2004; Kim 2009) included these

comparisons, but Genina 2004 evaluated single and multiple treat-

ments whilst Kim 2009 compared a single treatment with three

treatments. We were unable to quantitatively combine the results

because of different study designs and lack of data.

Genina 2004 compared single and multiple treatments with 803

nm low-intensity diode laser in combination with ICG. An area

of each participant’s face or back was then assigned to be treated

with ICG, and the other area was used as ’control’. Twelve par-

ticipants were included (FPT not given, with mild to moderate

acne). IL counts improved by 23% at four weeks for the single

treatment groups and by 7% for control at ICG plus light sites;

80% improvement at four weeks for the multiple treatment group

versus no improvement for control. More improvement was seen

in participants with severe acne.

Kim 2009 compared a single treatment with three treatments of

ICG plus 805 nm light (right cheek), 805 nm light alone (left

cheek) and ’spontaneous resolution’ control (forehead). The study

included 16 participants (FPT, with mild to moderate acne). Par-

ticipants were evaluated two and four weeks after final treatment.

Significant improvement was found only in the mean number

of closed comedones on the PDL-treated side at all assessment

periods, and on the light-only side at four weeks post-treatment

when compared to ’spontaneous resolution’ control (P < 0.05 in

all cases). ILs improved at all sites, but non significantly (other

data not given). The study did not report whether there were dif-

ferences between the two groups. Further data were not given and

part of the results were reported in graph format. Our interpre-

tation of the graph was that mean counts of closed comedones

reduced from a baseline of 15 to 9 on the PDT sides and from

16 to 14 on the light-only sides, respectively at final evaluation

in the single treatment group, and from a baseline of 12 to 8 on

the PDT sides and from 13 to 10 on the light-only sides in the

multiple treatment group, respectively.

2. Investigator-assessed change in lesion count: 7. Other

(non-MAL, non-ALA) PDT versus other comparators

2.7.b. Indole 3-acetic acid (IAA)-PDT versus other

comparators

One split-face trial (Na 2011) compared three sessions of 520

nm green light plus IAA with green light plus placebo cream.

The trial included 14 participants (FPT not reported, severity

not specified). Improvement in IL counts was observed on both

sides. The difference between the treatment and control groups

was statistically significant from week four after final treatment

(P < 0.05). Further data was not given and was reported only in

graph format. Our interpretation of the graph was that mean (we

were unsure that this was a measurement of the mean) IL counts

reduced from baseline 16.5 to 15.2 on the control sides, and from

16.3 to 14 on the treatment sides.

2. Investigator-assessed change in lesion count: 7. Other

(non-MAL, non-ALA) PDT versus other comparators

2.7.c. Topical liposomal methylene blue (TLMB)-PDT

versus other comparators

One split-face trial (Fadel 2009) compared two sessions of TLMB

plus 650 nm light with no treatment. The trial included 20 par-

ticipants (FPT not reported, with mild to moderate acne). At four

weeks IL counts decreased by 83.3% and NILs by 63.6% on the

treated sides. Results for control sides were not reported in narra-

tive form. At 12 weeks the reduction was also significant for ILs

(P < 0.01) and NILs (P < 0.01). Further data were not given.

2. Investigator-assessed change in lesion count: 7. Other

(non-MAL, non-ALA) PDT versus other comparators

2.7.d. Chlorophyll-a (CHA)-PDT versus other comparators

One split-face trial (Song 2014) compared 430 plus 660 nm light

combined with CHA with 430 plus 660 nm light alone and in-

cluded 24 participants (FPT III to IV, acne of Cunliffe grades 2 to

4). Two weeks after final treatment papule counts reduced from

baseline 13.0 to 5.1 on the CHA plus light sides and from baseline
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13.1 to 8.6 on the light-only sides (P = 0.030, SDs not given);

pustule counts reduced from baseline 3.8 to 1.3 on the CHA plus

light sides and from baseline 4.2 to 3.0 on the light-only sides (P

< 0.001, precise P value not given, SDs not given ); open come-

done counts reduced from baseline 9.0 to 4.2 on the CHA plus

light sides and from baseline 9.1 to 6.7 on the light-only sides (P

= 0.011, SDs not given ); closed comedone counts reduced from

baseline 18.4 to 8.5 on the CHA plus light sides and from baseline

18.4 to 13.3 on the light-only sides (P = 0.014, SDs not given );

nodules & cysts’ counts reduced from baseline 0.6 to 0.1 on the

CHA plus light sides and from baseline 0.55 to 0.3 on the light-

only sides (P value not given, data extracted from figure). Further

data were not given.

2. Investigator-assessed change in lesion count: 7. Other

(non-MAL, non-ALA) PDT versus other comparators

2.7.e. Gold microparticle PDT versus other comparators

One parallel-group trial (Paithankar 2015) compared three ses-

sions (applied one week apart) of gold microparticle suspension

plus light (details not given) with vehicle (without light-absorb-

ing particles) plus light (details not given) control. The trial in-

cluded 51 participants (FPT I to III, with IGA scores 3 to 4 with

at least 25 total papules and pustules on the face). At six weeks

after final treatment, the mean percentage change in inflammatory

lesion count was −44.0% and −14.0% for the active treatment

and sham arms, respectively. At 10 weeks after final treatment,

the mean percentage change in inflammatory lesion count was

−49.0% and −21.7% for the active treatment and sham arms,

respectively (P = 0.015). At 14 weeks after final treatment changes

were −53% and −30% for the active treatment and sham arms,

respectively (P = 0.04). Other data were not given.

Primary outcome 3: Investigator-assessed severe

adverse effects

We have presented the adverse effects of interventions in (Table

4). There is no separate additional table for ’Investigator-assessed

severe adverse effects’, but this outcome is included in Table 4

together with other adverse effects that were reported.

Adverse effects were reported as defined in MedDRA (MedDRA

2010) and coded into System Organ Classes (SOCs) in only a few

studies. To report them uniformly in this review, we coded adverse

effects reported in other studies using MedDRA lowest level terms

(LLTs) where possible and corresponding SOCs, as prespecified in

our protocol.

Most studies of light-only therapies and PDT therapies did not

report blistering and there were no reports of scarring. Ten studies

(two studies of infrared light, one study on intense pulsed light,

two studies of 80 mg/g MAL plus red light, one study of 160

mg/g MAL plus red light, four studies of 20% ALA plus 635 nm

light) reported “application site vesicle” (that is, blister; lower level

term (LLT): “application site blister”) as an adverse effect. Two

of them were studies of infrared light (Orringer 2007; Uebelhoer

2007), one was a study of intense pulsed light (McGill 2008),

three MAL-PDT activated by red light (Bissonnette 2010; Hörfelt

2006; Pariser 2013) and four of ALA-PDT (Hongcharu 2000;

Orringer 2010; Taub 2007; Yin 2010). However none of these

studies reported the severity adequately (number and size of blis-

ters). Five of the ten studies that reported blistering as an adverse

effect (McGill 2008; Hongcharu 2000; Orringer 2007; Orringer

2010; Taub 2007) reported that there was no long-term scarring.

We have only presented details of effects of interventions for com-

parisons which included at least one report of ’investigator-as-

sessed severe adverse effect’ in this section. Many studies used very

different light sources and applied photosensitisers with different

vehicles for variable durations which may have influenced pene-

tration into the follicle. In addition time for and between treat-

ments on different sites challenged comparisons as there are many

more pilosebaceous follicles on the face compared to the trunk so

one might expect different outcomes with such heterogeneity. All

of these sources of clinical and methodological heterogeneity led

us to refrain from performing a meta-analysis, as substantial bias

would, indeed, be incurred, hence jeopardising the validity and

reliability of any combined results.

The relative risk was unreliable for comparisons in studies which

included a report of blister due to the lack of events occurring

in control groups or body sites. We were unable to calculate for

the same reason. We provided application site blister rates instead

and calculated risk differences (RD) with 95% CI for individual

studies that included reports of blisters and the comparison in

which we were able to combine three studies quantitatively.

3. Investigator-assessed severe adverse effects: 1. Light

versus placebo or no treatment

3.1.c. Infrared light versus no treatment

Two split-face trials of 38 participants (FPT I to V, with moderate

to severe or mild but treatment resistant acne; Darne 2011) and

24 participants (FPT II to V, with mild to severe acne; Moneib

2014) reported 0% application site blisters on either the treatment

or control sides.

One split-face trial of three treatments and application intervals of

three weeks (Orringer 2007) randomised 46 participants (FPT II

to VI, with clinically active facial acne). There were two reports of

application site vesicle (LLT application site blister) on the treated

side 2/46 (4.3%) and no reports on the untreated sides (0%), with

RD 0.04, 95% CI -0.03 to 0.11, P = 0.23 (Analysis 13.3).

We did not combine the studies due to different laser character-

istics (1450 nm laser (8-9 J/cm²) (Orringer 2007), 1320 nm Nd:

YAG laser (Darne 2011) and 1550 nm Fractional Erbium Glass
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Laser (Moneib 2014)). There were also differences in number of

treatments, and time intervals between treatments and different

application intervals (four versus three weeks).

3. Investigator-assessed severe adverse effects: 1. Light

versus placebo or no treatment

3.1.h. Intense pulsed light (IPL) versus no treatment

One split-face trial (McGill 2008) randomised ten participants

(FPT I to II, with mild to moderate facial acne). IPL was applied,

with ‘upper’ and ‘lower’ halves of face sides treated with different

filters; 550 nm to 1100 nm filter (‘585 filter’), and the ‘dual band’

filter (blue light), whereas the other face half-sides served as con-

trol. Intervention on the control face sides was unclear, but it was

most likely no-treatment control. Five treatments were applied at

two weeks intervals. There was a report of application side blister

(LLT application site blister) on the IPL sides, 1/10 (10%), re-

ported as, “One patient developed minor blistering after the fifth

treatment, which resolved without scarring. This occurred in areas

where double passing treatment was carried out, and were most

likely due to the second pass taking place too quickly after the

first.” We calculated RD 0.10, 95% CI -0.14 to 0.34, P = 0.41

(Analysis 26.1).

3. Investigator-assessed severe adverse effects: 2. Light

versus topical treatment

There were no results for this outcome for this comparison.

3. Investigator-assessed severe adverse effects: 3. Light

versus other comparators

3.3.b. Comparison of light therapies of different doses

One split-face trial (Uebelhoer 2007) compared three sessions of

single-pass with double-pass of 1450 nm infrared laser treatment

and included 11 participants (FPT not given, with at least 10 ILs

on each side of the face). There was a report of application site

vesicle (LLT application site blister) on the single-pass side, 1/

11 (9%), reported as, “We also experienced a cryogen failure that

resulted in a single blister that resolved completely with proper

wound care”. We calculated RD 0.09, 95% CI -0.13 to 0.31, P =

0.42 (Analysis 27.1).

We were unable to quantitatively combine this study with other

studies of infrared light (such as Darne 2011, Orringer 2007 and

Moneib 2014) due to substantial clinical heterogeneity in inter-

ventions and their comparators.

3. Investigator-assessed severe adverse effects: 4. MAL-PDT

versus other comparators

3.4.a. MAL-PDT versus red light alone

We combined results of three parallel-group studies (

NCT00594425; NCT00933543; Pariser 2013) comparing four

sessions of red light plus 80 mg/g MAL with placebo cream and red

light. NCT00594425 had a group of 50 participants treated with

40 mg/g MAL-PDT whom we did not include in the meta-analy-

sis. We have presented the results in Analysis 17.5 and Summary of

findings 2. We took into account different aspects of methodolog-

ical, clinical and statistical heterogeneity of the combined studies

when considering meta-analysis, described previously under pri-

mary outcome 2 for this comparison. Application site blister rates

in the red light-only groups were 0/158 (0%) and in the MAL-

PDT groups were 1/202 (0.5 %), RD 0.00, 95% CI -0.02 to 0.02,

P = 0.73.

We also considered combining results of a split-back study (n =

20) on 80 mg/g MAL-PDT (NCT00673933) for this outcome,

but we did not include it as only two sessions were applied, only

participants of FPT V and VI were included, and the treatment was

applied on the back, where there are fewer pilosebaceous follicles

than on the face.

An additional split-face trial (Hörfelt 2006) (n = 30) was not

included in the meta-analysis because 160 mg /g MAL was used

with 635 nm light and it also included only two sessions. Sponsors

provided information that there was one report of application site

blister on the MAL-PDT treated sides in that study; 1/30 (30%).

We found RD 0.03, 95% CI -0.05 to 0.12, P = 0.4958 (Analysis

20.3).

3. Investigator-assessed severe adverse effects: 4. MAL-PDT

versus other comparators

3.4.d. MAL-PDT other

A parallel-group trial (Bissonnette 2010) which randomised 44

participants (FPT I to IV, with 10 ILs or more on each face side) to

compare 80 mg/g MAL with or without occlusion followed by dif-

ferent red light intensity exposure. Participants were randomised

in four groups with 25 J/cm² or 37 J/cm², with or without oc-

clusion on different sides of the face. It included one report of

application site blister, 1/22 (4.5%) on the occluded 37 J/cm² face

sides; and 0/22 (0%) on the non-occluded 37 J/cm² face sides, 0/

22 (0%) on the occluded and 0/22 (0%) on the non-occluded 22

J/cm² sides respectively. For 37 J/cm² with and 37 J/cm² with-

out occlusion face sides, we calculated RD 0.05, 95% CI -0.07 to

0.16, P = 0.45 (Analysis 28.1).
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3. Investigator-assessed severe adverse effects: 5. ALA-PDT

versus other comparators

3.5.f. ALA-PDT versus placebo or no treatment

One split-face trial (Orringer 2010) compared three sessions of

20% ALA plus PDL with untreated control. The trial included

44 participants (all FPTs, severity of acne unclear). There was one

report of application site vesicle (LLT application site blister); 1/44

participants (2.3%). It resolved without permanent consequences.

We calculated RD 0.02, 95% CI -0.04 to 0.08, P = 0.46 (Analysis

25.2).

3. Investigator-assessed severe adverse effects: 5. ALA-PDT

versus other comparators

3.5.g. ALA-PDT other

One study (Hongcharu 2000) included 22 participants (FPT I

to IV, with mild to moderate acne) and randomised 11 of them

to the single treatment group, and the other 11 to the multiple

treatment group. Four areas on the back of each participant were

treated with 20% ALA-plus 550 nm to 700 nm light; or 20%

ALA alone; or 550 nm to 700 nm light alone and the fourth area

served as an untreated control. There was one report 1/11 (9%) of

application site vesicle (LLT application site blister) in the single

treatment group on the ALA-PDT site, “...after vigorous aerobic

exercise while wearing a tight outfit [a] day after treatment. This

area healed without scarring in three weeks”. We calculated RD

0.09, 95% CI -0.13 to 0.31, P = 0.42 (Analysis 29.1).

One parallel-group trial (Taub 2007) compared three 20% ALA-

PDT treatments with different light sources for activation: IPL

(600 nm to 850 nm) versus a combination of IPL (580 nm to 980

nm) and bipolar RF energies versus blue light (417 nm) and in-

cluded 19 participants (FPT II-IV, with > 10 facial ILs, moderate

to severe acne). There was one report of application site vesicle

(LLT application site blister) in the IPL-RF group, but the num-

bers of participants per group were not stated, so we were unable

to perform further analyses.

One parallel-group trial (Yin 2010) compared four red light (633

nm) ALA-PDT treatments with different ALA concentrations:

5%, 10%, 15% and 20% and included a total of 120 participants

(FPT III to IV, with moderate to severe acne). Each participant

was treated with the assigned concentration on the right side and

placebo agent on the left side of the face. In the 20% ALA group

there was one report 1/45 (2%) of a combination of application

site erythema, application site oedema and application site vesicle

(LLT application site blister); “treated with systemic glucocorti-

coids and resolution took place in 2 weeks, with no persistent clin-

ical sequelae or permanent scarring”. No reports of adverse effects

were made for the other concentrations of ALA. We calculated RD

0.02, 95% CI -0.04 to 0.08, P = 0.46 for all three comparisons

(Analysis 9.2; Analysis 10.2; Analysis 11.2).

We considered combining the results of the above ALA-PDT stud-

ies, together with one more split-back study of 10 participants

(Pollock 2004), as well as one parallel-group trial of 20 partici-

pants (Oh 2009). However, we judged this was inappropriate due

to substantial clinical heterogeneity including different pre- and

post-treatment care which was applied, incubation times, occlu-

sion regimens, wavelengths and doses used for activation, numbers

of treatment sessions, intervals between them etc.

Secondary outcomes 1: Investigator-assessed change

in acne severity; 2: Investigator’s global assessment of

improvement; and 3: Changes in quality of life

We have presented the details of participants, interventions and the

effects of interventions for these outcomes in (Table 5). For studies

which had no reports of our primary outcome 2 (Investigator-

assessed change in lesion count) and for which we were therefore

unable to provide narrative summary in the previous section, we

provide it here (Baugh 2005; Bowes 2003; Chen 2015; Cheng

2008; Hongcharu 2000; Ianosi 2013; Leheta 2009; Ling 2010;

McGill 2008; Ou 2014; Sadick 2010a; Tzung 2004; Yilmaz 2011;

Zhang 2009a; Zhang 2013a; Zhang 2013b). For studies which

included both primary outcome 2 and secondary outcomes 1, 2

and 3, please find the full details on secondary outcomes in Table

5. Where appropriate, we also clarified why we did not perform

meta-analysis.

Secondary outcomes: 1. Light versus placebo or no

treatment

Secondary outcomes 1.a. Green light versus placebo

Three split-face trials (Baugh 2005; Bowes 2003; Yilmaz 2011) of

four treatments included a total of 80 participants (FST I to III or

not reported, with mild to moderate acne or more than 4 facial

ILs). All three studies used the Michaelsson score (where a decrease

in the score signifies a decrease in acne severity, Michaelsson 1977)
for acne severity evaluation, but meta-analysis of change in acne

severity was not possible because necessary data were not reported

nor provided upon request. All three studies reported greater de-

creases on light-treated sides at four weeks after final treatment.

The Michaelsson score decreased from a baseline of 42.9 to 34.1

(by 21%) on the treated side and increased from a baseline of 41.2

to 51.4 (by 25%) on the control side (P = 0. 089, SDs not given)

in Baugh 2005, and in Bowes 2003 decreased by 35.9% on the

treated side and increased by 1.8% on the untreated side (SDs not

given). In Yilmaz 2011 (split-face within a parallel-group design),

which also compared single and multiple treatment groups, both

sides improved, but decrease in Michaelsson severity score was

significantly greater on the treated side - 31% versus 6% (P =
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0.005) in the once-weekly group and by 40% versus 13% in twice-

weekly group (P < 0.001). Means and SDs were not given; further

data were not given.

Secondary outcomes 1.b. Yellow light versus placebo or no

treatment

We were unable to pool results of two studies. One parallel-

group study (Seaton 2003) reported median (interquartile range)

improvements in Leeds grade whilst the other, split-face study

(Orringer 2004), reported changes in means with SEs of Leeds

scores. We were unable to obtain additional data.

Secondary outcomes 1.c. Infrared light versus no treatment

Two split-face trials (Darne 2011; Orringer 2007) of three treat-

ments included a total of 84 participants (FST I to VI, with mild

to moderate acne). Meta-analysis was not possible because of dif-

ferent types of lasers used, different application intervals and tim-

ings of outcome assessment, although both used the Leeds score

and reported it with 95% confidence interval (Darne 2011) and

SE (Orringer 2007). Another split-face trial (Moneib 2014) in-

cluded the outcome ’Investigator’s global assessment of improve-

ment’, using a non-standardised scale and reported assessments at

an unclear time point.

Secondary outcomes 1.d. Blue light versus no treatment

One split-face study (Tzung 2004) randomised 31 participants

(FPT III to IV, with mild to moderate acne). The Michaelson

modified grade percentage improvement in the blue-light group

compared to the control group was reported as 52% and 12%

respectively at eight weeks, P = 0.009.

Secondary outcomes 1.f. Blue-red light versus placebo

Two parallel-group studies included this comparison; one (

Papageorgieu 2000) included ’Investigator-assessed change in acne

severity’, another (Kwon 2013) included ’Investigator’s global as-

sessment of improvement’. We were therefore unable to pool data.

One study (Papageorgieu 2000) randomised 30 participants to

the blue-red-light group and 25 to the white-light group (FPTs

not reported, all with mild to moderate acne). A non-standardised

scale was used for evaluation (please see Table 5) and reported

in graph format only. We extracted the data from the graph and

dichotomised them to 26/30 ’success’ outcomes in the blue-red

group and 6/25 in the white-light group. Blue-red light was supe-

rior to white light with RR 3.61, 95% CI 1.77 to 7.36, P = 0.0004

(Analysis 1.1) and the NNTB was 2 (95% CI 1 to 3).

Secondary outcomes 1.h. Intense pulsed light (IPL) versus

no treatment

One split-face trial (McGill 2008) randomised ten participants

(FPT I to II, with mild to moderate facial acne). IPL was applied,

with ‘upper’ and ‘lower’ halves of face sides treated with differ-

ent filters; 550 nm to 1100 nm filter (‘585 filter’), and the ‘dual

band’ filter (blue light), whereas the other half served as control.

Intervention on the control face sides was unclear, but it was most

likely no-treatment control. Five treatments were applied at two-

week intervals, and assessed at one, three and six months after final

treatment. Seven participants completed the study, and five were

evaluated. At six months after final treatment for the outcome ’In-

vestigator-assessed change in acne severity’, our calculations using

t-distribution showed that there were no significant differences in

changes in the Leeds grade between 585 half sides and control

sides (MD 0.60, 95% CI -1.88 to 3.08), P = 0.64 (Analysis 26.2),

nor between blue-light and control sides (MD 0.40, 95% CI -1.95

to 2.75), P = 0.74 (Analysis 26.2). Results of the analyses using

t-distribution did not substantially differ from the ones in which

we used normal distribution (Analysis 26.3).

Our third secondary outcome was ’Changes in quality of life’.

Mean (± SD) pretreatment Dermatology Life Quality Index

(DLQI) scores were 11 ± 5 (range 3 to 19). At one month DLQI

score had decreased to 6 ± 5 (range 0 to 12), at three months to 5

± 2 (range 2 to 7) and at six months it increased to 7 ± 4 (range 4

to 12). Not reported for separate face half-sides.

Secondary outcomes: 2. Light versus topical treatment.

Secondary outcomes 2.a. Light versus benzoyl peroxide

(BPO)

Only one study (Papageorgieu 2000) included this outcome (In-

vestigator’s global assessment of improvement) for this compari-

son, which randomised 30 participants to the blue-red light group

and 25 to the BPO group (FPTs not reported, all with mild to

moderate acne). A non-standardised scale was used for evaluation

(please see above) and reported in graph format only. We extracted

the data from the graph and dichotomised them to 26/30 ’success’

outcomes in the blue-red group and 16/25 in the BPO group.

The difference was non significant, with RR 1.35, 95% CI 0.98

to 1.88) P = 0.07 (Analysis 2.1).

Secondary outcomes 2.b. Light versus clindamycin

Only one study (Gold 2005) included the outcomes ’investiga-

tor-assessed change in acne severity’ and ’global assessment of im-

provement’ for this comparison. It was a parallel-group trial that

compared eight sessions of 417 nm blue light with self-admin-

istered topical clindamycin (34 participants, FPT not reported,

with mild to moderate acne). Investigator-assessed change in acne
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severity and global assessment of improvement were reported as

similar for both groups (figures were not given in the paper).

Secondary outcomes 2.c. Light and other topical treatments

Five parallel-group studies included this comparison, but their

interventions included different modalities of light and topical

treatments, so we were unable to combine their results (Borhan

2014; Ianosi 2013; Karsai 2010; Leheta 2009; Zhang 2009a ).

The outcomes they assessed also differed.

Ianosi 2013 included 180 participants (FPT I to IV, with mild to

moderate acne) and randomised 60 participants to 500nm to 1200

nm light plus vacuum group, 60 participants to IPL alone group

(400nm to 700 nm and 870 nm to 1200 nm) and 60 participants

to anti-acne micellar solution. Light treatments were applied once

a week for five weeks, and final evaluation was done at the last

treatment. There was a greater reduction in the Leeds score in the

light-treatment groups compared to the micellar-solution group,

which was reported only in graph format and no further data were

provided. There was also a significantly greater effect on quality

of life (using the Cardiff Acne Disability Index) in vacuum plus

IPL group compared to the micellar solution group (P = 0.004).

Further data were not given.

Leheta 2009 (parallel-group study). We dichotomised the data for

’investigator’s global assessment of improvement’ to 3/15 ’success’

outcomes in the PDL group, 13/15 in 5% BPO in combination

with tretinoin (T/BPO) group and 15/15 in the 0.025% retinoic

acid cream combined with trichloroacetic acid peeling (TCAA)

group. PDL was not superior to T/BPO with RR 1.00, 95% CI

0.76 to 1.32, P = 1.00 (Analysis 30.1), nor to TCAA, RR 0.87,

95% CI 0.69 to 1.09, P = 0.24 (Analysis 31.1).

Zhang 2009a (parallel-group trial) compared blue and red light

in combination with clindamycin gel, azithromycin, antisterone

or cimetidine with clindamycin gel, azithromycin, antisterone or

cimetidine alone. The trial included 738 participants (FPT not

given, with mild to severe acne, Pillsbury grades I to IV). Eval-

uation was performed four weeks after treatment. Investigators

assessed improvement using the following scale based on lesion

count percentage change: 90% improvement or above = ’full re-

covery’; 60% to 89% = ’good improvement’; 30% to 59% = ’effec-

tive improvement’; 29% or less = ’no effect’. We dichotomised the

data following our protocol and using the ITT approach to present

the outcome ’investigator’s global assessment of improvement’ as

332/508 ‘success’ outcomes in the intervention and 125/230 ‘suc-

cess’ outcomes in the control group. Antibiotic treatment in com-

bination with blue-red light was superior to antibiotic treatment

alone with RR 1.20, 95% CI 1.05 to 1.38, P = 0.006 (Analysis

32.1). The NNTB was 10 (95% CI 6 to 30).

Secondary outcomes: 3. Light versus other comparators

Secondary outcomes 3.a. Comparison of light therapies of

different wavelengths

Two parallel-group trials (Cheng 2008; Papageorgieu 2000) in-

cluded comparison of blue and blue-red light. Meta-analysis was

not done because of the differences in the number of sessions (84

versus 8 to 24) and timing of their assessment. Another three trials

compared different interventions, namely eight sessions of blue

LED with eight sessions of red LED (Liu 2011); four sessions of

585 nm PDL compared with four sessions of 530 to 750 nm IPL

(Choi 2010) and three sessions of 585 nm PDL compared with

three sessions of combined 585/1064 nm PDL (Jung 2009), so

quantitative synthesis was not appropriate.

Cheng 2008 (secondary outcomes only reported) included 64 par-

ticipants (FPT not reported, with mild to moderate acne), who

were randomised to the 400 nm to 410 nm light group or to

the 400 nm to 410 nm plus 660 nm light group. Investigators

assessed improvement using the following scale based on lesion

count percentage change: 90% improvement or above = ’full re-

covery’; 70% to 89% = ’good improvement’; 30% to 69% = ’ef-

fective improvement’; 30% or less = ’no effect’. We dichotomised

the data to present the outcome ’investigator’s global assessment of

improvement’ as 15/28 ’success’ outcomes in the blue-red group

and 26/36 in the blue-light-alone group. The difference was non

significant with RR 0.74, 95% CI 0.50 to 1.11, P = 0.14 (Analysis

33.1).

Liu 2011 (parallel-group study) compared blue with red light and

included results for 20 participants (FPTs III to IV, all with mild to

moderate acne), who completed the trial of eight sessions of blue

light in one group (405 ± 10 nm, power of 30 mW/cm²) and red

light (630 ± 10 nm, power of 48 mW/cm² ) in the other group.

Investigators assessed improvement using the following scale based

on lesion count percentage change: reduction 90% or above =

‘full recovery’; 60% to 89% reduction= ‘significant improvement’,

40% to 59% reduction = ‘moderate improvement’, 20% to 39%

reduction = ‘mild improvement’, and 19% reduction or below =

‘non- improvement or aggravation’. We dichotomised the data to

present the outcome ’investigator’s global assessment of improve-

ment’ as 8/10 ‘success’ outcomes in the blue-light and 5/10 in the

red-light group. The difference was non significant with RR 1.60,

95% CI 0.80 to 3.20, P = 0.18 (Analysis 34.1).

Papageorgieu 2000 randomised 30 participants to the blue-red

light group and 27 to the blue-light group (FPTs not reported, all

with mild to moderate acne). A non-standardised scale was used

for evaluation (please see above) and reported in graph format

only. We extracted the data from the graph and dichotomised

them to present the outcome ’investigator’s global assessment of

improvement’ as 26/30 ’success’ outcomes in the blue-red group

and 19/27 in the blue-light-alone group. The difference was non

significant, with RR 1.23, 95% CI 0.93 to 1.63, P = 0.15. (Analysis

3.1).
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Secondary outcomes 3.b. Comparison of light therapies of

different doses

Two split-face (Bernstein 2007; Uebelhoer 2007) trials compared

single and double passes of 1450 nm lasers, but had different

numbers of sessions and timings of outcome assessment so we did

not quantitatively combine the data.

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I to VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20

ILs); 67 in the vehicle 1000 s group and 66 in the vehicle 500

s group. At three weeks after final treatment there were 15/67

’success’ outcomes in the vehicle 1000 s and 11/66 in the vehicle

500 s group. The difference between vehicle 1000 s and vehicle

500 s groups for the outcome ’investigator’s global assessment of

improvement’ was non significant, with RR 1.34, 95% CI 0.67

to 2.70, P = 0.43 (Analysis 4.2). At six weeks after final treatment

there were 16/67 ’success’ outcomes in the vehicle 1000 s and 16/

66 in the vehicle 500 s group. The difference between vehicle 1000

s and vehicle 500 s groups was non significant, with RR 0.99, 0.54

to 1.80, P = 0.96 (Analysis 4.2).

Secondary outcomes 3.c. Comparison of light therapies of

different treatment application intervals

Only one study (Yilmaz 2011) included this comparison for this

outcome. This was a parallel-group RCT (split-face within groups)

which randomised two groups; application of 532 nm (green) light

once weekly for four weeks versus twice weekly for two weeks.

Within each group one side of the face was randomised to assigned

treatment and the other to no treatment. It included a total of 44

participants (FST I to III, with more than 4 facial ILs). Differences

in Michaelson acne severity score means (SD) of the treated face

sides at baseline and at four weeks were -5.9 (7.9) in the once-

weekly group and -9.3 (7.5) in the twice-weekly group.

Secondary outcomes 3.e. Light in combination with carbon

lotion versus no treatment

Only one study (Jung 2012) included this outcome for this com-

parison. This was a split-face trial that compared three sessions

of quasi-long pulse and Q-switched 1064 nm Nd:YAG laser plus

carbon lotion with non-treated control and (22 participants, FPT

III to V, with unclear severity of acne). The Cunliffe severity grade

decreased significantly from 3.2 to 1.7 (P < 0.001) on the laser-

treated side and from 2.7 to 2.6 (P < 0.05) on the non-treated

side. The difference between the two treatments was significant (P

= 0.04).

Secondary outcomes 3.f. Light in combination with oral

therapy versus other comparators

Four parallel-group studies included this comparison, but their

interventions included different modalities and combinations of

light, oral and topical treatments, so we were unable to combine

their results (Ling 2010; Ou 2014; Zhang 2009a; Zhang 2013b).

Ling 2010 compared blue and red light plus sulfotanshinone,

versus sulfotanshinone alone, versus blue and red light plus sul-

fotanshinone plus prednisolone, versus sulfotanshinone plus pred-

nisolone. The trial included 30 participants in each of the four

groups (FPT not given, with moderate to severe acne). Evaluation

was performed four weeks after treatment. Investigators assessed

improvement using the following scale based on lesion count per-

centage change: 95% improvement or above = ’full recovery’; 60%

to 95% = ’good improvement’; 20% to 59% = ’effective improve-

ment’; 20% or less = ’no effect’. We dichotomised the data to 26/

30 ’success’ outcomes in the blue-red light plus sulfotanshinone

group, 19/30 in the sulfotanshinone-alone group, 16/30 in the

blue-red light plus sulfotanshinone plus prednisolone group and

13/30 in the sulfotanshinone plus prednisolone group. Blue and

red light plus sulfotanshinone was superior (marginally) to sul-

fotanshinone alone for the outcome ’investigator’s global assess-

ment of improvement’ with RR 1.37, 95% CI 1.01 to 1.86, P =

0.04 (Analysis 35.1); to blue and red light plus sulfotanshinone

plus prednisolone with RR 1.63, 95% CI 1.13 to 2.34, P = 0.009

(Analysis 36.1); and to sulfotanshinone plus prednisolone with

RR 2.00, 95% CI 1.30 to 3.08, P = 0.002 (Analysis 37.1).The

NNTBs were 3 (95% CI 1 to 9) and 3 (95% CI 1 to 5) for the

latter two comparisons with blue-red light plus sulfotanshinone

respectively. However, there is no calculable NNTB for the com-

parison of blue-red light plus sulfotanshinone to sulfotanshinone

alone since the 95% CI for the risk difference contains zero (i.e.

no effect), and this corresponds to an infinite upper ’limit’ for

the 95% CI for the NNTB, which indicates that there is no true

boundary on how large the NNTB could be for this comparison:

this is also seen in the marginal effect seen with the RR.

Ou 2014 compared Yinhua decoction (YD, term as presented in

the English translation of the abstract provided by the journal

where full text was published in Mandarin) with ’electric light

synergy’ versus YD in combination with red and blue light treat-

ment. The trial included 90 participants, and 83 completed the

trial (FPT not given, with moderate acne grade II to III Chinese

Acne Treatment Guidelines). Evaluation was performed twelve

weeks after final treatment. Investigators assessed improvement

using the following scale based on lesion count percentage change:

90% improvement or above = ’full recovery’; 60% to 89% = ’good

improvement’; 30% to 59% = ’effective improvement’; 29% or

under = ’no effect’. We dichotomised the data for the outcome

’investigator’s global assessment of improvement’ 30/43 (69.7%

of those who completed) success outcomes in the intervention

arm, and 15/40 (37.5% of those who completed) in the control

arm. Numbers of randomised participants in each group were not
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reported, and so we were unable to use ITT approach. YD plus

’electric light synergy’ were superior to YD in combination with

blue-red light with RR 1.86, 95% CI 1.19 to 2.91, P = 0.006

(Analysis 38.1). The NNTB was 4 (95% CI 2 to 10).

Zhang 2013b compared blue and red light plus Jinhua xiaocuo

(term as presented in the English translation of the abstract pro-

vided by the journal where full text was published in Mandarin)

pills and chloramphenicol tincture versus Jinhua xiaocuo pills and

chloramphenicol tincture alone. The trial included 60 in each

group (FPT not given, with mild to moderate acne, Pillsbury

grades I to III). Evaluation was performed four weeks after final

treatment. Investigators assessed improvement using the following

scale based on lesion count percentage change: 90% improvement

or above = ’full recovery’; 60% to 89% = ’good improvement’; 30%

to 59% = ’effective improvement’; 29% or under = ’no effect’. We

dichotomised the data following our protocol to 55/60 ‘success’

outcomes in the intervention and 39/60 ‘success’ outcomes in the

control group. Jinhua xiaocuo pills and chloramphenicol tincture

in combination with blue-red light were superior to jinhua xiaocuo

pills and chloramphenicol tincture alone with RR 1.41, 95% CI

1.15 to 1.72, P = 0.0008 (Analysis 39.1). The NNTB was 4 (95%

CI 3 to 9).

Zhang 2009a compared blue and red light in combination with

clindamycin gel, azithromycin, antisterone or cimetidine with

clindamycin gel, azithromycin, antisterone or cimetidine alone.

Please see (Analysis 32.1), further details and the results under

Secondary outcomes 2.c. Light and other topical treatments, as

this study could be placed under both comparisons.

Secondary outcomes 3.g. IPL alone versus IPL in

combination with vacuum

One parallel-group trial (Ianosi 2013) randomised a total of 180

participants (FPT I to IV, with mild to moderate acne) to 500 nm

to 1200 nm light plus vacuum group or to an IPL-alone group

(400 nm to 700 nm and 870 nm to 1200 nm). Changes in le-

sion counts were reported as scores 1 = insignificant result (lesion

count reduction 0% to 25%) to 4 = very good result (lesion count

reduction 76% to 100%). No significant differences were found

between the two treatments at final assessment in a reduction of

the score of papules and pustules (P reported as ’NS’). There was

a significantly greater reduction in the score of comedones in the

vacuum plus IPL group (P < 0.001). There was a greater reduction

in the Leeds score in the IPL-only group reported in graph format

and no further data provided. There was a significantly greater

effect on quality of life (using Cardiff Acne Disability Index) in

the vacuum plus IPL group (P = 0.004). Further data were not

given.

Secondary outcomes: 4. MAL-PDT versus other

comparators

Secondary outcomes 4.a. MAL-PDT versus red light alone

We combined results of three parallel-group studies (

NCT00594425; NCT00933543; Pariser 2013) comparing four

sessions of red light plus MAL with placebo cream and red light,

with final evaluation at six weeks after last treatment (please see

above for details). Meta-analysis showed that MAL-PDT was su-

perior to red light alone in IGA score improvement (’success’ out-

come defined by decrease in the IGA score by at least two grades

from baseline), with RR 1.74, 95% CI 1.11 to 2.74 (Analysis

17.6), moderate quality evidence (Summary of findings 2). There

were 120 reports of treatment ’success’ as defined by IGA score

decrease per 1000 study population in the red-light-alone group,

and 209 per 1000 study population (95% CI 133 to 329) in the

MAL-PDT group. The absolute effect was 89 more treatment

’success’ outcomes per 1000 (95% CI from 13 more to 209 more).

The NNTB was 7 (95% CI 5 to 11). Please see Analysis 17.6 and

Summary of findings 2 for details. Please note that these studies

are not presented in Table 5.

NCT00594425 (three-arm trial) randomised 50 participants in

the 40 mg/g MAL-PDT group (FPT I to V, with moderate to

severe acne, IGA score 3 to 4, 20 to 100 ILs and up to 200 NILs

on the face). Four treatments at two-week intervals were applied.

At six weeks after final treatment ’success’ outcomes (defined by

decrease in IGA score by at least two grades from baseline) were

found in 6/50 participants in the 40 mg/g group and 4/52 in the

placebo-cream group. Our analyses showed that 40 mg/g MAL-

PDT was not superior to placebo cream activated by red light

for the outcome ’investigator’s global assessment of improvement’,

with RR 1.56, 95% CI 0.47 to 5.20, P = 0.47 (Analysis 18.5).

We were unable to combine results from one more split-face trial,

which compared only two sessions of 635 nm light plus 160 mg/g

MAL with placebo cream and light and also had different assess-

ment time points (Hörfelt 2006). In that study, we dichotomised

the data to 12/30 ’success’ outcomes on the MAL-PDT sides and

7/30 on the placebo-PDT sides. The difference was non signifi-

cant, with RR 1.71, 95% CI 0.78 to 3.75, P = 0.18 (Analysis 20.4;

Table 5).

Secondary outcomes 4.c. MAL-PDT versus placebo or no

treatment

Only one study (Wiegell 2006b) included this comparison for this

outcome. This was a parallel-group study of two treatments of 630

nm plus 160 mg/g MAL (21 participants in the treatment group

and 15 in the control group; FPT II to V, with at least 12 facial

ILs). No significant difference was observed in reduction in the

Leeds grade between the two groups (P = 0.24).

Secondary outcomes 4.d. MAL-PDT other

Due to substantial clinical and methodological heterogeneity

of three studies with different interventions and comparators
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(Bissonnette 2010; Hong 2013; NCT00594425) we did not per-

form quantitative synthesis of their results.

NCT00594425 (three-arm parallel-group trial) randomised 48

participants to the 80 mg/g MAL-PDT arm and 50 participants

to the 40 mg/g MAL-PDT arm (FPT I to IV, with moderate to

severe acne, IGA score 3 to 4, 20 to 100 ILs and up to 200 NILs

on the face). Four treatments at two-week intervals were applied,

and 37 participants completed treatment in the 80 mg/g group,

and 43 completed in the 40 mg/g group. Our analyses showed

that at six weeks after final treatment 80 mg/g MAL-PDT was not

superior to 40 mg/g MAL-PDT by the ’investigator’s assessment

of improvement’ (a ’success’ outcome was defined by a decrease

in the IGA score by at least two grades from baseline), (RR 1.04,

95% CI 0.36 to 3.01; n = 98, P = 0.94) (Analysis 21.5).

Bissonnette 2010 (parallel-group trial) randomised 44 participants

(FPT I to IV, with 10 or more ILs on each face side) to compare

80 mg/g MAL with or without occlusion followed by different

red light intensity exposure; participants were randomised in four

groups with 25 J/cm² or 37 J/cm² and with or without occlusion;

there were four treatments, assessed at four and 12 weeks after

the final treatment. At 12 weeks for the outcome ’investigator’s

assessment of improvement’ the difference in ’success’ outcomes

(defined by decrease in the IGA score by at least two grades from

baseline) was non significant for the comparison 37 J/cm² treat-

ment with occlusion versus 37 J/cm² treatment without occlusion,

(RR 0.50, 95% CI 0.05 to 5.12; n = 44) (Analysis 28.2).

Hong 2013 (split-face study) compared three sessions of 160 mg/

g MAL plus red light with three sessions of MAL plus IPL and

included 22 participants (FPT IV to V). At four weeks after treat-

ment there was no significant difference in the improvement in

acne Cunliffe grade between the red light side (1.9) and IPL side

(2.0).

Secondary outcomes: 5. ALA-PDT versus other

comparators

Secondary outcomes 5.a. ALA-PDT versus red light alone

One parallel-group trial (Chen 2015) compared three red light

(633 nm) 20% ALA-PDT treatments with three treatments of

red light alone and included a total of 50 participants (FPT not

given, with mild to severe acne). A non-standardised method was

used for the investigators’ evaluation (90% or above improvement

= ’cured’, 60% to 89% improvement = ’excellent effect’, 30% to

59% improvement = ’fair effect’, 30% improvement or exacerba-

tions or less = ’no effect’). One participant dropped out from the

ALA-PDT group, and two dropped out from the red-light only

group, so we treated them as treatment failures as per our protocol.

We dichotomised the data following our protocol (’success’ de-

fined as anything above the first category of improvement) to 13/

25 ‘success’ outcomes at two weeks, 18/25 at four weeks and 20/

25 at six weeks in the intervention group, whereas in the control

group there were 6/25 ‘success’ outcomes at two weeks, 10/25 at

four weeks and 13/25 at six weeks.

Another parallel-group trial (Zhang 2013a) compared three red

light ALA-PDT treatments with three treatments of red light alone

and included a total of 116 participants (FPT not given, with

moderate to severe acne, Pillsbury grade II to IV). Evaluation

was performed two, four and eight weeks after final treatment.

Investigators assessed improvement using the following scale based

on lesion count percentage change: 90% improvement or above

= ’full recovery’; 60% to 89% = ’good improvement’; 20% to

59% = ’effective improvement’; 19% or below = ’no effect’. We

dichotomised the data following our protocol (’success’ defined as

anything above the first category of improvement) to 28/63, 37/

63, and 50/63 ‘success’ outcomes in the intervention group at two,

four and eight weeks after final treatment respectively; and 7/53,

15/53, and 22/53 ‘success’ outcomes in the control group at two,

four and eight weeks after final treatment respectively.

We judged it was appropriate to combine the results of the above

two parallel-group studies (Chen 2015; Zhang 2013a). We have

presented details of the data and results as reported by the authors

of these studies in Table 5. Treatments were applied in weekly

intervals in both studies. Both studies also had evaluation time

points at two and four weeks after last treatment, but final eval-

uation was done at six weeks after last treatment in Chen 2015,

and eight weeks after last treatment in Zhang 2013a. The statisti-

cal heterogeneity across studies was not substantial, I² was 0% at

both two weeks and four weeks, and fitted the criteria we stated in

our protocol (I² had to be lower than 50%). Therefore we judged

it was appropriate to combine the results. However, there was

some clinical heterogeneity across studies to take into account. We

have narratively summarised it here, please check Characteristics of

included studies tables of each study for details. While Chen 2015

included all acne severity grades (mild to severe), Zhang 2013a

included only moderate to severe acne. FPTs were not reported

in either of the studies. Both studies had the same ALA supplier,

however it is unclear whether the same ALA percentage was used.

Characteristics of red light also differed, but not substantially.

Meta-analysis, using a random-effects model, showed that ALA-

PDT was superior to red light alone in improving the ’investigator

global assessment of improvement’ score at two weeks with RR

2.74, 95% CI 1.59 to 4.71 (Analysis 40.1), as well as at four weeks

with RR 1.95, 95% CI 1.36 to 2.79 (Analysis 40.1). The NNTB

was 4 (95% CI 3 to 7) at two weeks, as well as at four weeks.

However, results Chen 2015 also showed that at six weeks ALA-

PDT was no longer superior to red light alone with RR 1.54,

95% CI 1.01 to 2.35, P = 0.05 (Analysis 40.1). Zhang 2013a did

not include six weeks as an assessment time point, but found that

ALA-PDT was still superior to red light alone at eight weeks after

final treatment with RR 1.91, 95% CI 1.36 to 2.70, P = 0.0002

(Analysis 40.1). The NNTB was 3 (95% CI 2 to 5) at eight weeks.
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Secondary outcomes 5.b. ALA-PDT versus blue light alone

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I to VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20

ILs). The difference in the; ’investigator global assessment (IGA)

of improvement’ (’success’ outcome defined as a 2 point or more

improvement on the IGA scale from baseline) between ALA 1000

s and vehicle 1000 s groups was non significant at three weeks after

final treatment, with RR 0.85, 95% CI 0.44 to 1.65, P = 0.64,

and it was also non significant between ALA 500 s and vehicle 500

s groups, with RR 1.02, 95% CI 0.47 to 2.18, P = 0.97 (Analysis

5.2; Table 5). At six weeks after final treatment, the difference

between ALA 1000 s and vehicle 1000 s groups remained non

significant, with RR 0.92, 95% CI 0.50 to 1.71), P = 0.80, and it

also remained non significant between ALA 500 s and vehicle 500

s groups, with RR 0.70, 95% CI 0.35 to 1.39, P = 0.31 (Analysis

5.3; Table 5). The difference between ALA-PDT and vehicle plus

blue light was non significant when we combined results for the

1000 s and 500 s subgroups using a random-effects model, with

RR 0.92, 95% CI 0.56 to 1.52, P = 0.74 at 3 weeks and RR 0.81,

95% CI 0.51 to 1.29, P = 0.38 at six weeks after final treatment

respectively (Analysis 5.3). See Summary of findings 3 where we

rated the evidence as low quality for this outcome.

Secondary outcomes 5.d. ALA-PDT versus IPL alone

Two trials included this comparison, but one had a split-face de-

sign (Oh 2009), and included three treatments with different in-

cubation times in participants with moderate to severe acne, whilst

the other was a parallel-group trial, of four treatments and in-

cluded participants with severe acne (Mei 2013). Different scales

were used for assessment. We did not combine results because of

this heterogeneity and calculated RR with 95% CI for individual

studies.

Oh 2009 compared three sessions of 20% ALA plus IPL (one face

side randomised to either 30 minutes’ or three hours’ incubation)

with IPL only and included 20 participants (FPT III to IV, with

moderate to severe acne). The difference was non significant, (RR

0.81, 95% CI 0.48 to 1.40) (Analysis 6.1). Results were reported

for IPL-only sides.

Mei 2013: the investigators assessed there was no significant dif-

ference in improvement between the 10% ALA-PDT and IPL-

alone group at 12 weeks after final treatment, (RR 1.43, 95% CI

0.96 to 2.13, P = 0.08) (Analysis 24.3).

Secondary outcomes 5.e. ALA-PDT versus green light alone

Only one split-face trial (Sadick 2010a) compared three 20% ALA

(30 min incubation) plus 532 nm potassium titanyl phosphate

(KTP) laser light with KTP laser alone. The study included a total

of 10 participants (FPT I to III, with moderate to severe acne, IGA

score 3 and 4). IGA was also used for evaluation (see above). On

the ALA-PDT sides IGA score (mean ± standard error) reduced

from baseline 3.50 ± 0.19 to 2.29 ± 0.29 (35% improvement) after

the first treatment and to 2.13 ± 0.40 (39% improvement) after

the second treatment. On the light-only sides IGA score (mean ±

standard error) reduced from baseline 3.63 ± 0.18 to 2.42 ± 0.30

(33% improvement) after the first treatment and to 2.38 ± 0.33

(34% improvement) after the second treatment. Further details

and results of evaluations after the final treatment were not given

(reported as “Similar results were recorded after the third treatment

session that was evaluated at week 12”).

Secondary outcomes 5.f. ALA-PDT versus placebo or no

treatment

Only one study (Orringer 2010) included investigator-assessed

change in acne severity for this comparison. This was a split-face

trial that compared three sessions of 20% ALA plus PDL with un-

treated control. The trial included 44 participants (all FPTs, sever-

ity of acne unclear). There was a statistically significant difference

in decrease (i.e. improvement, P = 0.01) in the mean Leeds score

on treated skin versus untreated skin at week 16 (i.e. 10 weeks after

final treatment). Mean change in score from baseline was -1.07,

(95% CI -1.69 to -0.45) on the treated sides and -0.52 (95% CI

-1.07 to 0.04) on the control sides.

Secondary outcomes 5.g. ALA-PDT other

Due to substantial clinical and methodological heterogeneity of

five studies with different interventions and comparators (Barolet

2010; Hongcharu 2000; NCT00706433; Taub 2007; Yin 2010),

we did not perform quantitative synthesis of their results. Please

see Table 5 and Analysis 8.2 for details.

Barolet 2010 (split-face or split-back trial) compared a single treat-

ment of 970 nm IR pre-treatment plus 20% ALA and 630 nm

PDT with ALA-PDT alone. The trial included 10 participants

(FPT I to III, with mild to moderate acne). At four weeks after

treatment there was greater improvement in Global Severity As-

sessment Score medians on the IR pre-treated (1, 95% CI 0.74 to

1.34) versus control side (2, 95% CI 1.17 to 1.72). Further data

were not provided, 95% CI reported for means, but means were

not given.

Hongcharu 2000 randomised 22 participants (FPT I to IV, with

mild to moderate acne) into single and multiple treatment groups,

with four areas on the back of each participant treated with ALA

plus 550 nm to 700 nm light, ALA alone, or 550 nm to 700 nm

light, or untreated as control. Change from baseline in Michaels-

son acne severity score was significantly better in ALA-PDT than
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the other three areas at 3, 10 and 20 weeks after single treatment

(P values not given) and at all visits after multiple treatment (P <

0.05). ALA-PDT and multiple ALA treatment sites showed more

improvement than single treatment (P < 0.001 and P = 0.007, re-

spectively). Investigator’s global assessment of improvement scores

was also significantly better for the ALA-PDT areas than the other

three areas where some improvement has also been observed in

both single and multiple treatment groups. These comparisons, as

well as comparison between single and multiple treatment groups

were reported in an unclear way.

One parallel-group trial (NCT00706433) compared four inter-

ventions:

1. 20% ALA (45 min incubation) plus 1000 s of blue light;

2. 20% ALA (45 min incubation) plus 500 s of blue light;

3. vehicle (45 min incubation) plus 1000 s of blue light; and

4. vehicle (45 min incubation) plus 500 s of blue light.

The study included a total of 266 participants (FPT I to VI, with

moderate to severe acne, IGA score 3 and 4, with at least 20 ILs);

68 in the ALA 1000 s group, 65 in the ALA 500 s group, 67 in

the vehicle 1000 s group and 66 in the vehicle 500 s group. The

improvement of the Investigator Global Assessment (IGA) score

at three weeks after final treatment between ALA 1000 s and ALA

500 s groups was non significant, (RR 1.13, 95% CI 0.55 to 2.34,

n=143, P = 0.33) (Analysis 8.2), and it remained non significant

at 6 weeks after final treatment, (RR 1.30, 95% CI 0.65 to 2.62,

n=143, P = 0.74) (Analysis 8.2).

Taub 2007 compared three ALA-PDT treatments with different

light sources for activation: IPL (600 nm to 850 nm) versus a

combination of IPL (580 nm to 980 nm) and bipolar RF energies

versus blue light (417 nm) and included 19 participants (FPT II to

IV, with more than 10 facial ILs, moderate to severe acne). Inves-

tigator-assessed improvement was highest with IPL activation and

lowest with blue light, and the differences between groups reached

borderline statistical significance at three months (P = 0.0498).

At one month after treatment median percentage improvement

score was 56.25 (96.9% CI 27.5 to 85.0) in the IPL group, 23.75

(96.9% CI 2.5 to 85.0) in the IPL-RF group and 20 (96.9% CI 0

to 62.5) in the blue-light group. At three months after treatment

median percentage improvement score (range) was 72.5 (42.5) in

the IPL group, 50 (47.5) in the IPL-RF group and 25 (40) in the

blue-light group.

Yin 2010 compared four red light ALA-PDT treatments with dif-

ferent ALA concentrations: 5%, 10%, 15% and 20% and included

180 participants (FPT III to IV, with moderate to severe acne). A

non-standardised scale was used for evaluation. At 24 weeks after

treatment, a significant difference among the different ALA con-

centration groups (P values not given) was reported, with a clear

positive correlation between global improvement score and ALA

concentration (P < 0.05). Further data were expressed in graph

format, please see Table 5 for details.

Secondary outcomes: 6. MAL-PDT versus ALA-PDT

Secondary outcomes 6.a. MAL-PDT versus ALA-PDT

Only one study (Wiegell 2006a) included investigator-assessed

change in acne severity for this comparison. This was a split-face

trial that compared single 620 nm PDT treatments with different

creams: 20% ALA versus 160 mg/g MAL. The trial included 19

participants (FPT not given, with more than 12 ILs). Median of

the Leeds revised acne global severity grade reduced from 2 before

treatment to 1 at 12-week follow-up in both the MAL-PDT and

ALA-PDT treated sides of the face. There were no significant

differences between the two treatments (P = 0.250).

Secondary outcomes: 7. Other (non MAL, non ALA) PDT

versus other comparators

Secondary outcomes 7.a. Indocyanine green (ICG)-PDT

versus other comparators

Only one study (Kim 2009) included investigator-assessed change

in acne severity for this comparison. This was a parallel-group

study of a single treatment with three treatments of ICG plus

805 nm light (right cheek), 805 nm light alone (left cheek) and

’spontaneous resolution’ control (forehead). The study included

16 participants (FPT, with mild to moderate acne). There was

significant improvement in the Cunliffe acne severity score in both

groups at two and four weeks after final treatment (P < 0.05). It

was not reported whether there were differences between the two

groups.

Secondary outcomes 7.c. Topical liposomal methylene blue

(TLMB)-PDT versus other comparators

Only one study (Fadel 2009) included investigator-assessed change

in acne severity for this comparison.This was a split-face trial that

compared two sessions of TLMB plus 650 nm light with no treat-

ment. The trial included 20 participants (FPT not reported, with

mild to moderate acne). At 12 weeks the median Leeds severity

grade on the treated side was 1 (range 0 to 2) and on the untreated

side 3 (range 2 to 4). No baseline data given. At 12 weeks 7/13

(54%) participants had marked improvement, 4/13 (31%) par-

ticipants had moderate and 2/13 (15%) participants had slight

improvement. “Approximately the same improvements” after four

weeks and eight weeks. Study authors reported that control areas

had no change or worsening of acne with no details provided.

Secondary outcomes 7.e. Gold microparticle PDT versus

other comparators

Only one parallel-group trial (Paithankar 2015) compared three

sessions of gold microparticle suspension plus light (details not
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given) with vehicle (without light-absorbing particles) plus light

(details not given) control. The trial included 51 participants (FPT

I to III, with IGA scores 3 to 4 with at least 25 total papules

and pustules on the face). At 10 weeks after the final treatment,

the study authors stated “40% of subjects in the treatment arm,

whereas none in the sham arm, showed Investigator’s Global As-

sessment (IGA) score reduction in two or higher”. Further data

were not given.

Other adverse effects

Most commonly reported adverse effects were application site ery-

thema, application site oedema and pain of skin. Please see Table

4 for details and other adverse effects and their incidence reported

in individual studies.

Adverse effects were reported inadequately in most studies and

most studies did not quantify adverse effects in each intervention

group or report them separately for the sides of the face or back

assigned to different interventions. Six studies did not explicitly

report whether participants experienced any adverse effects (Bowes

2003; Cheng 2008; Gold 2011; Ling 2010; Orringer 2004; Tzung

2004) and ten studies reported that they recorded adverse effects

but no adverse effects were observed (Ash 2015; Baugh 2005;

Elman 2003; Genina 2004; Gold 2005; Lee 2010; Na 2011;

Sadick 2010b; Song 2014; Yilmaz 2011).

51Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

M AL-PDT compared to red light only for acne vulgaris

Patient or population: Moderate and severe acne vulgaris

Settings: Mult icentre, USA and Canada

Intervention: 80 mg/ g methyl aminolevulinate (MAL) PDT act ivated by red light

Comparison: Placebo cream with red light

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Red light only M AL-PDT

Paticipant’s global as-

sessment of improve-

ment - Not measured

- - Not est imable - - -

Investigator-

assessed change in in-

flamed lesions (ILs)

Lesion counts

Follow-up: 6 weeks af -

ter f inal treatment

Baseline mean ILs

count in the red-light-

only groups was 39.

9 ; the mean invest iga-

tor-assessed change in

ILs in the red-light-only

groups was - 10.6

Baseline mean ILs

count in the MAL-PDT

group was 39.2 ; the

mean invest igator-as-

sessed change in ILs

in the MAL-PDT groups

was

2.85 lower

(7.51 lower to 1.81

higher)

- 360

(3 studies)

⊕⊕⊕©

moderate1

Two addit ional trials

not included due to clin-

ical and methodologi-

cal heterogeneity

Assumed risk is based

on weighted average of

the mean ILs counts in

the control groups and

the corresponding risk

on weighted average of

the mean ILs counts in

the intervent ion groups

of the three studies2,3,4

Investigator-as-

sessed change in non-

inflamed lesions (NILs)

Lesion counts

Baseline mean NILs

count in the red-light-

only groups was 47.

6 ; the mean invest iga-

Baseline mean NILs

count in the MAL-PDT

group was 45.6 ; the

mean invest igator-as-

- 360

(3 studies)

⊕⊕⊕©

moderate1

Two addit ional trials

not included due to clin-

ical and methodologi-

cal heterogeneity5
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Follow-up: 6 weeks af -

ter f inal treatment

tor-assessed change in

NILs in the red-light-

only groups was - 10.8

sessed change in NILs

in the MAL-PDT groups

was

2.01 lower

(7.07 lower to 3.05

higher)

Assumed risk is based

on weighted average of

the mean NILs counts in

the control groups and

the corresponding risk

on the weighted aver-

age of the mean NILs

counts in the interven-

t ion groups of the three

studies2,3,4

Investigator-assessed

percentage change in

ILs

Lesion counts

Follow-up: 6 weeks af -

ter f inal treatment

Baseline mean ILs

count in the red-light-

only groups was 39.9 ;

the mean invest igator-

assessed percentage

change in ILs in the red-

light-only groups was -

25.7%

Baseline mean ILs

count in the MAL-

PDT group was 39.

2 ; the mean invest iga-

tor-assessed percent-

age change in ILs in the

MAL-PDT groups was

10.09 lower

(20.25 lower to 0.06

higher)

- 360

(3 studies)

⊕⊕⊕©

moderate1

Two addit ional trials

not included due to clin-

ical and methodologi-

cal heterogeneity

Assumed risk is based

on weighted average of

the mean ILs counts in

the control groups and

the corresponding risk

on the weighted aver-

age of the mean ILs

counts in the interven-

t ion groups of the three

studies2,3,4

Investigator-assessed

percentage change in

NILs

Lesion counts

Follow-up: 6 weeks af -

ter f inal treatment

Baseline mean NILs

count in the red-light-

only groups was 47.

6 ; the mean invest iga-

tor-assessed percent-

age change in NILs

in the red-light-only

groups was - 16.6%

Baseline mean ILs

count in the MAL-

PDT group was 45.

6 ; the mean invest iga-

tor-assessed percent-

age change in NILs in

the MAL-PDT groups

was

8.09 lower

(21.51 lower to 5.32

higher)

- 360

(3 studies)

⊕⊕⊕©

moderate1

Two addit ional trials

not included due to clin-

ical and methodologi-

cal heterogeneity

Assumed risk is based

on weighted average of

the mean NILs counts in

the control groups and

the corresponding risk

on the weighted aver-

age of the mean NILs
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counts in the interven-

t ion groups of the three

studies2,3,4

Investigator-assessed

severe adverse effects

Applicat ion site blister

Follow-up: during whole

study period

Study population Not est imable 360

(3 studies)

⊕⊕⊕©

moderate1

Scarring was not re-

ported. Two addit ional

trials not included due

to clinical and method-

ological heterogeneity.

Due to the lack of

events occurring in

both groups, the rela-

t ive risk is unreliable
2,3,4

Applicat ion site blister

rates in the red-light-

only groups were 0/ 158

(0%)

Applicat ion site blister

rates in the MAL-PDT

groups were 1/ 202 (0.5

%)

Investigator’s global

assessment (IGA) of

improvement

Treatment ’success’ as

def ined by IGA score

decrease5

Follow-up: 6 weeks af -

ter f inal treatment

Study population RR 1.74

(1.11 to 2.74)

360

(3 studies)

⊕⊕⊕©

moderate1

The absolute ef fect

was 89 more per 1000

(95% CI 13 more to

209 more). The num-

ber needed to treat for

an addit ional treatment

’success’ was 7 (95% CI

5 to 11).2,3,4

An addit ional trial not

included due to clini-

cal and methodological

heterogeneity

120 per 1000 209 per 1000

(133 to 329)

* The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its

95% CI).

CI: Conf idence interval; RR: Risk rat io;

GRADE Working Group grades of evidence

High quality: We are very conf ident that the true ef fect lies close to that of the est imate of the ef fect

M oderate quality: We are moderately conf ident in the ef fect est imate: The true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is

substant ially dif f erent

Low quality: Our conf idence in the ef fect est imate is lim ited: The true ef fect may be substant ially dif f erent f rom the est imate of the ef fect

Very low quality: We have very lit t le conf idence in the ef fect est imate: The true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect5
4
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1 We downgraded by one level because of indirectness: comparisons with no treatment, placebo or convent ional treatments

not included.
2 We have not downgraded because of risk of bias. Please note that these were industry-sponsored studies, so we judged

’other bias’ as unclear. NCT00594425 had high attrit ion and select ive report ing bias. Low risk in all other bias domain for all

three studies.
3 We have not downgraded because of inconsistency. There was some clinical heterogeneity across studies to take into

account, in one study only part icipants with severe acne were included, in the other two studies part icipants with both

moderate and severe acne were included (less than 20% of the included part icipants had severe acne in those trials).
4 The three studies included 53, 53,and 52 part icipants in the control group and 100, 54 and 48 part icipants in the intervent ion

group respect ively.
5 1 = almost clear; 2 = mild severity; 3 = moderate severity; 4 = severe. Success def ined as improvement of at least two grades

f rom baseline.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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ALA-PDT compared to blue light only for acne vulgaris

Patient or population: Moderate and severe acne vulgaris

Setting: Mult icentre, USA

Intervention: 20% aminolevulinic acid (ALA) act ivated by 500 s and 1000 s blue light

Comparison: Vehicle plus 500 s and 1000 s blue light

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Risk with blue light only Risk with ALA-PDT

Participant’s global as-

sessment of improve-

ment

Non-standardised

scale5

Follow up: 6 weeks

Study populat ion RR 0.87

(0.72 to 1.04)

266

(1 study)

⊕⊕©©

low1,2

Results for 500 s ALA

and 1000 s ALA groups

combined under ’Inter-

vent ion’, as our anal-

yses found no stat is-

t ically signif icant dif -

ference between them.

1000 s vehicle plus blue

light and 500 s vehicle

plus blue light groups

combined in ’Compar-

ison’ , as our analy-

ses found no stat ist i-

cally signif icant dif f er-

ence between them

602 per 1000 523 per 1000

(433 to 626)

Investigator-

assessed change in in-

flamed lesions (ILs)

Lesion counts

Follow up: 6 weeks

Not est imable. See

comment.

Not est imable. See

comment.

Not est imable 266

(1 study)

⊕©©©

very low1,3

Means not reported nor

provided upon request.

The median invest iga-

tor-assessed

change (standard devi-

at ion, SD) in ILs was -

21.0 (23.63) in the ve-

hicle 1000 s, -17.0 (26.
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71) in the vehicle 500 s

group, -18.5 (30.15) in

the ALA 1000 s and -

13.0 (28.74) in the ALA

500 s group

Investigator-assessed

percentage change in

ILs

Lesion counts

Follow up: 6 weeks

Not est imable. See

comment.

Not est imable. See

comment.

Not est imable 266

(1 study)

⊕©©©

very low1,3

Means not reported nor

provided upon request.

The median invest iga-

tor-assessed percent-

age change (SD) in ILs

was -48.4 (32.81) in the

vehicle 1000 s, -45.2

(50.15) in the vehicle

500 s group, -34.4 (37.

8) in the ALA 1000 s

group and -29.0 (42.57)

in the ALA 500 s group

Investigator-assessed

severe adverse effects

Applicat ion site blister

Follow-up: during whole

study period

Study populat ion Not est imable 266

(1 study)

⊕©©©

very low1,4

‘‘Oozing/ Vesiculat ion/

Crust ing’’ were evalu-

ated at baseline, and

were then assessed

pre- and post-treatment

& 48 h af ter treatment

at each treatment ses-

sion, as well as 3 and 6

weeks af ter f inal treat-

ment

0 per 1000 0 per 1000

(0 to 0)

Investigator’s global

assessment (IGA) of

improvement

Treatment ’success’ as

def ined by IGA score

decrease6

Follow up: 6 weeks

Study populat ion RR 0.81

(0.51 to 1.29)

266

(1 study)

⊕⊕©©

low1,2

Results for 1000 s ALA

and 500 s ALA groups

combined under ’Inter-

vent ion’, as our anal-

yses found no stat is-

t ically signif icant dif -

ference between them.
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1000 s vehicle plus blue

light and 500 s vehicle

plus blue light groups

combined in ’Compar-

ison’, as our analy-

ses found no stat ist i-

cally signif icant dif f er-

ence between them

195 per 1000 158 per 1000

(100 to 252)

* The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its

95% CI).

CI: Conf idence interval; RR: Risk rat io;

GRADE Working Group grades of evidence

High quality: We are very conf ident that the true ef fect lies close to that of the est imate of the ef fect

M oderate quality: We are moderately conf ident in the ef fect est imate: The true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is

substant ially dif f erent

Low quality: Our conf idence in the ef fect est imate is lim ited: The true ef fect may be substant ially dif f erent f rom the est imate of the ef fect

Very low quality: We have very lit t le conf idence in the ef fect est imate: The true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1 We downgraded by one level because of indirectness: comparisons with no treatment, placebo or convent ional treatments

not included.
2 We have downgraded by one level because of risk of bias.
3 We have downgraded by two levels because of risk of bias. Means and 95% CIs were not reported.
4 We have downgraded by two levels because of risk of bias. There were no reports of applicat ion site blisters among adverse

ef fects, however it is possible that some occurred, but it is impossible to separate those as they were reported together with

oozing and crust ing under ‘‘Oozing/ Vesiculat ion/ Crust ing’’.
5 Excellent = very sat isf ied; good = moderately sat isf ied; fair = slight ly sat isf ied; poor = not sat isf ied at all. Success def ined

as improvement of at least two grades f rom baseline.
6 0 = clear skin with no ILs or NILs; almost clear; rare NILs with no more than a few small ILs; M ild; > Grade 1 = some NILs

with some ILs (papules/ pustules only; no nodules); Moderate; > Grade 2 = up to many NILs and a moderate number of ILs but

no more than one small nodule; Severe; > Grade 3 = up to many NILs and ILs, but no more than a few nodules. Success was

def ined as a two-point or more improvement on the IGA scale since baseline’
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D I S C U S S I O N

Summary of main results

We included 71 studies with a total of 4211 participants, of which

40 were studies of light-only therapies with a total of 2485 par-

ticipants, and 31 were studies of photodynamic therapy (PDT)

with a total of 1726 participants. Most studies had a parallel-group

design, split-face design, or a design that combined split-face and

parallel groups. The majority had small sample sizes (median 31,

mean 59). Most studies were single centre and did not report on

funding sources, or were sponsored by industry if multicentre.

Most studies included participants with a mean age of between 20

and 30 years, of both sexes, with mild to moderate acne. Many

studies did not report on Fitzpatrick Skin Types (FPTs) and a great

proportion of studies which did, included up to three FPTs, typ-

ically I to III or III to V. Light interventions differed greatly in

wavelengths, doses, active substances used in PDT and comparator

interventions (most common being no treatment, placebo, other

light interventions and various topical treatments). The number

of light sessions of the interventions varied from one to 112, with

two to four sessions being the most common. Frequency of appli-

cation varied from twice a day to once a month.

We have summarised the comparison of light therapies (includ-

ing PDT) compared to placebo, no treatment, topical treatment

and other comparators in Summary of findings for the main

comparison for our primary outcomes. Twenty-three studies ad-

dressed our first primary outcome, ’participant’s global assessment

of improvement’. Most of them had small sample sizes (median

sample size 24), used non-standardised scales, were poorly re-

ported, and only a few assessed this outcome at times after the final

treatment. We decided not to combine the effect estimates from

the different interventions for this outcome, but rated the evidence

based on the GRADE considerations as very low quality, as we

were uncertain whether light therapies improve acne compared to

placebo, no treatment, topical treatment and other comparators.

For our second primary outcome, Investigator-assessed change in

lesion counts, 51 studies with 2242 participants addressed this

outcome. Here too we were unable to combine the effect estimates

from the different interventions and rated the quality of the ev-

idence as very low, so we are uncertain whether light therapies

improve lesion counts compared to placebo, no treatment, topical

treatment or other comparators.

For our third primary outcome, ’investigator-assessed severe ad-

verse effects’, adverse effects were reported inadequately in most

studies. Six studies did not report whether any adverse effects were

experienced by participants. Adverse effects were reported as de-

fined in MedDRA (MedDRA 2010) and coded into System Or-

gan Classes (SOCs) in a few studies only. There were no reports of

scarring in any of the studies and no reports of blistering (appli-

cation site blister) in 56 studies with a total of 3378 participants.

Here too we were unable to combine the effect estimates from

the different interventions and rated the quality of the evidence

as very low, so we are uncertain whether light therapies caused

more adverse effects compared to placebo, no treatment, topical

treatment and other comparators.

Please see Summary of findings 2, where MAL-PDT (methyl

aminolevulinate-photodynamic therapy) activated by red light was

compared to red light only for acne vulgaris. Our primary out-

come which was ‘participants’ global assessment of improvement

was not addressed by these studies. Meta-analysis of results from

three studies comparing four treatments of 80 mg/g MAL plus

red light with placebo cream and red light in a total of 360 par-

ticipants with moderate to severe acne showed that at six weeks

after final treatment MAL-PDT was not superior in reducing the

counts or the percentage change in inflamed or non-inflamed le-

sions as assessed by the investigator, which was our second pri-

mary outcome. We rated this evidence as of moderate quality and

so of moderate certainty. The outcome, Investigator-assessed se-

vere adverse effects found a lack of adverse events, such as applica-

tion site blisters in the red-light-alone group (0/158, 0%), while

there was one in the MAL-PDT group (1/202, 0.5%). For our

secondary outcome, ‘investigators’ global assessment of improve-

ment’ we combined three studies (n = 360) which gave statisti-

cally significantly greater improvement in the MAL-PDT groups

(moderate-quality evidence). The number needed to treat for an

additional treatment ’success’ was 7 (95% CI 5 to 15) which we

did not interpret as a clinically significant result.

The largest clinical trial we identified, with 266 participants, com-

pared ALA-PDT (20% aminolevulinic acid (ALA) activated by

500 s and 1000 s blue light) with vehicle plus 500 s and 1000

s blue light, and found no difference for our outcome ‘partici-

pants’ global assessment of improvement’ at six weeks after final

treatment (Summary of findings 3). Similarly, for the outcome of

’investigator-assessed treatment ’success’ at three and at six weeks

after final treatment there was no significant difference between

the treatments. Both of these were rated as low-quality evidence,

meaning we have low certainty in the result and that future studies

may alter this evidence. For our outcomes ‘investigator-assessed

change’ or ’percentage change in inflamed lesions’, or ’severe ad-

verse effects’, we assessed the certainty of the evidence as very low.

We were unable to quantitatively combine the data for most com-

parisons due to great variation in many aspects of the studies, poor

reporting and failure to obtain necessary data. We therefore per-

formed a narrative synthesis of the results for most of the studies.

Briefly, studies comparing the effects of other interventions were

inconsistent or had small samples and high risk of bias. We per-

formed only narrative synthesis for the results of the remaining

trials, due to great variation in many aspects of the studies, poor

reporting, and failure to obtain necessary data. Several studies

compared yellow light to placebo or no treatment, infrared light

to no treatment, gold microparticle suspension to vehicle, and

clindamycin/benzoyl peroxide combined with pulsed dye laser to

clindamycin/benzoyl peroxide alone. There were also several other

59Light therapies for acne (Review)
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studies comparing MAL-PDT to light-only treatment, to adapa-

lene and in combination with long-pulsed dye laser to long-pulsed

dye laser alone. None of these showed any clinically significant

effects.

Overall completeness and applicability of
evidence

The studies we included were performed in different geograph-

ical and cultural settings, which might prevent generalisation of

the results to some extent because of factors such as differences

in exposure to natural sunlight or impact on non-validated scales

for participants’ assessment of improvement of their acne. More

importantly, this implies that participants of various FPTs may

have been included although not reported (Fitzpatrick 1988). This

challenges the applicability of evidence to all FPTs, and in partic-

ular to FPTs V and VI, which are known to have a greater risk of

adverse effects compared to other skin types when applying light

therapies (Alexis 2013). In studies which reported FPTs they were,

unsurprisingly, different among studies from Europe, Asia and

North America. Other important factors which should be consid-

ered in the context of limited generalisability are participants’ sex

and age, with possible differences in the underlying subtypes of

acne and their response to treatment (Choi 2011; Dreno 2013;

Preneau 2012).

Most studies included participants with mild to moderate acne,

but some did not report the severity of the acne. This limits gen-

eralisation, as the effect of light therapies in those with severe acne

is less clear.

Participants with acne refractory to antibiotic treatments have of-

ten been included in the comparison of different modalities of

light therapies. When light therapies were compared with topical

treatment, it was often unclear whether there was initial resistance

to topical antibiotics in acne patients included in topical antibiotic

arms of trials. Initial resistance might have caused antibiotic treat-

ments to prove less effective in these participants, but this would

not necessarily be the case in other participants who did not have

a resistance problem.

Many studies had a split-face design. It is unclear whether there

are possible systemic effects that light and other therapies used in

such studies could have on the side of the face used as the control,

even if it is not treated directly.

A variety of interventions regarding different wavelengths, flu-

ences, numbers of sessions, as well as frequency of application have

been included in this review. However, there are still a lot of pos-

sibilities in combining different modalities which were not per-

formed in the studies we included. There were only a few studies

using the conventional treatments documented in guidelines (Nast

2012; Zaenglein 2016) for acne as a control. Only a few studies

had systemic therapy as a comparator. Combination of light thera-

pies with topical therapies, and particularly systemic therapy have

rarely been explored.

Our primary endpoint was long term outcomes, but less than

half of studies performed assessments later than eight weeks af-

ter final treatment. Clinically, if a treatment did not give at least

three months’ resolution it could arguably be a failure. Only a few

studies assessed outcomes at more than three months after final

treatment, and longer-term assessments are mostly not covered in

this review. Although long-term data were our primary endpoint,

we were also interested in short-term data, indicating early im-

provement which may have encouraged participants to continue

with the treatment and we therefore considered follow-ups of two

to eight weeks after final treatment, reported in the majority of

studies. We also reported results recorded at final treatment for

studies which did not include follow-up thereafter. Possibly, some

interventions may have an early transitional effect on outcomes

which our review did not cover, as we only considered follow-ups

after final treatment (or at final treatment for studies which did

not include evaluations after final treatment). Timing of outcome

assessment should be taken into account when interpreting our

results, as effects may be different at different time points, some

of which are not covered by our review.

Only three studies addressed changes in quality of life (Ianosi 2013;

Karsai 2010; McGill 2008) making it the most under-investigated

outcome in our review.

Quality of the evidence

The body of evidence we identified did not allow a robust conclu-

sion on the effectiveness of light therapies for acne. We included

71 studies with a total of 4211 participants. The overall quality of

evidence was very low, as presented in Summary of findings for the

main comparison. We decided not to combine the effect estimates

from the different interventions. Instead we rated the quality of the

evidence based on the GRADE considerations for our three pri-

mary outcomes, taking into account factors that decrease the qual-

ity level of a body of evidence outlined in the Cochrane Handbook
for Systematic Reviews of Interventions section 12.2.2 (Schünemann

2011a).

Studies addressing ’participant’s global assessment of improve-

ment’ (23 studies, 1033 participants included) used non-stan-

dardised scales, were poorly reported and only a few assessed this

outcome later than at final treatment (Summary of findings for

the main comparison). The evidence for the effectiveness of light

therapies on changes and percentage changes of lesion counts was

somewhat more robust in terms of numbers of studies and in-

cluded participants (51 studies, 2242 participants included) and

consistency of methods used for outcome assessment. Most studies

(66 studies with 3945 included participants) assessed adverse ef-

fects and we presented their results for our third primary outcome

(‘investigator-assessed severe adverse effects’). We downgraded the

body of evidence for all of these outcomes for several reasons.

Firstly, most of the evidence came from studies with unclear or

high overall risk of bias, and for primary outcome 1 detection

60Light therapies for acne (Review)
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bias was high or unclear in all but two studies. Secondly, quality

was limited by inconsistency in the results of individual studies

and heterogeneity across studies due to diversity of populations,

interventions, comparators and methods of outcome assessment.

Thirdly, only a few studies included comparisons with standard

treatments, and rarely included comparisons with placebo or no

treatment, and so their results did not answer our review ques-

tion directly, and were further limited by variation of participants

who had been included (in terms of Fitzpatrick skin types, severity

of acne etc.). Furthermore, most studies had small sample sizes,

with medians of 24, 30 and 30 for primary outcomes 1, 2 and

3 respectively. For comparisons where individual studies had ran-

domised fewer than 30 participants per arm, we used t-distribu-

tion for analyses of continuous outcomes to account for the sam-

ple size. However, substantial imprecision should be taken into

consideration when assessing the quality of evidence, in particular

when assessing the quality of the evidence for comparisons where

only such small studies were available. We also downgraded the

evidence because our searches identified a number of unpublished

studies but with no available data, which we believe raises ques-

tions of whether those trials suggested no benefit.

Quantitative synthesis of several studies was only possible for the

comparison of MAL-PDT with red light. We graded the body of

evidence for that comparison as moderate (Summary of findings

2). Studies did not include comparisons with conventional treat-

ments documented in guidelines (Nast 2012; Zaenglein 2016),

placebo or no treatment, and we judged this was a reason to down-

grade the quality level of evidence on the basis of indirectness.

Although the following were not reasons for downgrading the ev-

idence, we did consider clinical heterogeneity across studies, such

as differences among included participants (Fitzpatrick skin types

and severity of acne), as well as differences in interventions (use

of occlusive dressing during incubation and different lamps). The

studies had low overall risk of bias, so we did not downgrade the

evidence on that basis, but we did consider the possible impact

of high attrition and selective reporting bias in one study and the

fact that the studies were industry sponsored.

We also graded the evidence from a single study with 266 par-

ticipants for comparison of ALA-PDT with blue light as low for

’participant’s global assessment of improvement’ and for ’investi-

gator’s global assessment of improvement’ (Summary of findings

3). The study did not include comparisons with standard treat-

ments, placebo or no treatment, and we judged this was a reason

to downgrade the quality level of the evidence on the basis of indi-

rectness. We also downgraded the evidence for all outcomes by one

level because of risk of bias, as the study had unclear risk of bias in

most of the domains. We considered the possible impact of non-

standardised scales which were used to measure these outcomes,

but have not further downgraded the evidence on that basis. We

graded the evidence as very low for ’investigator-assessed change in

ILs’ and ’investigator-assessed percentage change in ILs’ (Summary

of findings 3). Only medians with standard deviations of changes

for these continuous outcomes were reported, and means were not

provided upon request, so we were unable to perform further anal-

yses. This was an additional reason to downgrade the quality of

evidence by one level, along with the reasons listed for the evidence

on the above outcomes. We also graded the quality of evidence

as very low for our third primary outcome ’Investigator-assessed

severe adverse effects’ (Summary of findings 3). There were no

reports of application site blisters among adverse effects, however

it is possible that some occurred, but it is impossible to separate

those as they were reported together with “Oozing/ Vesiculation/

Crusting”, so we downgraded it by two levels because of risk of

bias.

As previously described, the quality of evidence for other inter-

ventions was fairly limited since we were unable to quantitatively

combine the data. Individual studies we identified did not present

conclusive evidence of high quality.

Potential biases in the review process

To avoid bias, we followed the protocol for this study (Car 2009).

However, considerable time has passed since the protocol was pro-

duced in 2009 and we had to make a few minor changes, mostly re-

lated to updates in Cochrane methodology. Please see Differences

between protocol and review for details.

We tried to minimise bias in the review process through a com-

prehensive search for all eligible studies, irrespective of language in

which they were published or publication status. Seven out of 12

studies with the largest samples (more than 100 participants) were

identified through grey literature searches or were not in English

(Ling 2010; NCT00594425; NCT00706433; NCT00933543;

Zhang 2009a; Zhang 2013a; Zhang 2013b). We intended to test

for publication bias by the use of a funnel plot for similar light

therapies, however we were unable to create funnel plots because

most studies were too heterogeneous to be combined. Two studies

we did combine in meta-analyses were not published (we iden-

tified NCT00594425 and NCT00933543 in clinical trials regis-

ters only) so we did not construct a funnel plot for these not-yet

published works. According to trial register records, the final data

collection date for primary outcome measures for these studies was

2008 (NCT00594425), and 2010 (NCT00933543). Some bias

was probably introduced because we were unable to obtain reports

or full results of 36 studies which may possibly meet our inclusion

criteria in the future. Please see ’Characteristics of studies awaiting

classification’ section for details. We therefore believe that despite

the fact that our efforts to identify unpublished studies were suc-

cessful to some extent, publication bias may have still affected the

results our review.

Further skewing of the results in our review might be due to un-

clear selection and performance bias in most studies, together with

unclear to high overall detection bias for participant-reported out-

comes. Most studies which had unclear to low overall bias, good

methodological quality and larger sample sizes were industry spon-
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sored, or study authors had reported some sort of conflict of in-

terest, so additional bias might have been introduced. Non in-

dustry-sponsored studies, on the other hand, were in general of

lower methodological quality, had unclear to high overall bias and

smaller sample sizes.

At least two review authors independently assessed studies for eli-

gibility and extracted data. English translations were obtained for

studies in other languages when that was possible. For one study

in Portuguese that we included (de Arruda 2009) two review au-

thors extracted data independently from an English translation.

However only one person screened full texts of studies which were

originally in Mandarin. Six of these studies were included in the

review (Cheng 2008; Ling 2010; Ou 2014; Zhang 2009a; Zhang

2013a; Zhang 2013b) and this sole person extracted the data from

them.

Poor reporting in general may have introduced some bias in our

assessment of some studies, as well as our failure to obtain the ad-

ditional data we needed to clarify ambiguities resulting from such

poor reporting. As we were unable to obtain Individual Patient

Data for most (or almost none of the) studies, we considered chap-

ter 18 (18.4.2) of the Cochrane Handbook for Systematic Reviews of
Interventions (Stewart 2009). We believe we have minimised bias

by reporting results in the original papers with the additional lim-

ited data obtained from the study authors or sponsors, rather than

not reporting results of the majority of studies at all. However,

the results we presented should be interpreted with the potential

bias such reporting has introduced in mind. Unclear reporting is-

sues, if there were any, are given specifically for each study within

Characteristics of included studies and Characteristics of excluded

studies when appropriate. Some bias was probably introduced be-

cause we had to code adverse effects from most studies in MedDRA

(MedDRA 2010) ourselves in order to uniformly report them.

Agreements and disagreements with other
studies or reviews

An overview of systematic reviews on treatments for acne (Smith

2011) identified three systematic reviews addressing laser and

light therapies from 2009 (Hamilton 2009; Riddle 2009; Taylor

2009). We considered several other systematic reviews (Erceg

2013; Haedersdal 2008a; Wat 2014) and a recent narrative re-

view (Pei 2015). Our conclusions are somewhat different from

those of previous reviews. This is partly because we included stud-

ies published several years after some of the above reviews were

done. We also screened out studies of non-RCT design due to

our rigorous assessment of studies against criteria in our protocol.

Our search was also more comprehensive as we included studies

in languages other than English. Additionally, our extensive grey

literature search identified several unpublished studies.

The conclusions of the previous reviews (Haedersdal 2008a;

Hamilton 2009; Pei 2015) are in line with our conclusions regard-

ing the general direction of evidence for green light, blue light,

blue-red light and infrared light. The authors of earlier reviews

emphasised the need for larger studies of better quality, in par-

ticular those comparing light therapies to standard treatments, or

evaluating possible increased benefit of standard therapies in com-

bination with light as compared to standard therapies alone, which

is in agreement with our findings.

Our conclusions regarding the efficacy of pulsed-dye lasers PDL

(i.e. yellow light) for acne are different to those of a recent system-

atic review on the efficacy of PDL for inflammatory skin diseases

(Erceg 2013). The authors identified two RCTs included in our

review (Orringer 2004; Seaton 2003), together with several non-

RCT studies, and acknowledged design of such studies as the main

limitation to the conclusions in their review. Erceg et al. graded

the evidence according to the Oxford Center for Evidence-based

Medicine Levels of Evidence (OCEBM 2011). The authors sug-

gested a B level of recommendation (based on ’studies with consis-

tent evidence from systematic reviews of cohort studies, individual

cohort studies, including low quality RCTs, systematic reviews of

case-control studies, individual case control studies or extrapola-

tion from systematic reviews of RCTs or individual RCTs’) and

concluded that ’PDL seems to be an effective treatment for acne

vulgaris’ (Erceg 2013; OCEBM 2011). As the two RCTs identi-

fied in our review presented inconsistent results (Orringer 2004;

Seaton 2003), and there is a paucity of further RCTs we believe

that the grade of recommendation should be D -’a recommenda-

tion based on case reports or expert opinions or troubling, incon-

sistent or inconclusive studies of any level’ (OCEBM 2011).

For similar reasons, our conclusions are different to those of a

recent systematic review on intense pulsed light (IPL) for treat-

ment of different dermatologic conditions, which included acne

vulgaris (Wat 2014). We considered RCTs only, so we screened

out many studies Wat et al included. We found that the evidence

is still inconclusive, as opposed to ’treatment of acne vulgaris with

IPL alone has the potential to achieve significant improvement in

clinical severity and patient satisfaction’ and ’IPL-PDT is a good

treatment option for acne vulgaris’ (Wat 2014). Furthermore, we

rigorously assessed risk of bias using the Cochrane tool and found

the overall risk of bias to be unclear or high in most of the stud-

ies. That, together with consideration of sample sizes and hetero-

geneity (regarding populations, interventions, controls and out-

comes) prevented us from reaching firm conclusions. Addition-

ally, we grouped interventions not only according to whether an

active substance was used prior to illumination (IPL alone versus

IPL-PDT), but also taking into account filters used to narrow the

spectrum to selected wavelengths, as these varied across studies.

Although the 530 nm to 750 nm filter (’the acne filter’) was used

most commonly, there were examples where different filters were

used in different interventions even within the same study (Taub

2007). We believe filters introduce considerable heterogeneity and

it would thus be inappropriate to lose sight of them when reaching

conclusions on the effectiveness of IPL.

Our conclusions regarding the effectiveness of photodynamic ther-
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apies (PDT) are different to those of reviews on PDT-only studies

(Riddle 2009; Sakamoto 2010; Taylor 2009), broader systematic

reviews (Haedersdal 2008a; Hamilton 2009) and a recent narrative

review (Pei 2015). We included several new studies on PDT. New

studies with larger samples and better quality showed that MAL-

PDT was not more effective than red light alone. We presented

a larger and more conclusive body of evidence for that compari-

son. Similarly, the largest study on ALA-PDT in our review was

identified through grey literature searches, included a total of 266

participants, and showed that ALA-PDT was not more effective

than blue light alone. Recent studies on ALA-PDT activated by

red light were also included in our review, including one originally

in Mandarin, with 116 participants. Furthermore, new evidence

has emerged on PDT modalities other than MAL-PDT and ALA-

PDT.

We also found that severe adverse effects as defined in our protocol

(blistering) were reported in studies on infrared light, IPL, 37J/

cm² MAL-PDT with occlusion and ALA-PDT, whereas previous

reviews mostly reported on non-severe adverse effects.

Like other Cochrane Reviews on treatments for acne (Arowojolu

2012; Cao 2015; Garner 2012), we found that many of the in-

cluded studies had methodological, as well as reporting flaws and

identified a lack of standardised outcome measures as an impor-

tant problem. Previous reviews on core outcome measures in acne

have highlighted this problem (Barratt 2009; Tan 2008). Lack of

studies comparing light therapies with standard acne treatments is

in line with general lack of evidence on comparative effectiveness

of common acne therapies (Williams 2012).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Due to limited evidence, we are unable to draw firm conclusions

from the results of our review. In particular, the lack of long-term

outcomes was a major drawback because if a treatment does not

give at least three months’ benefit, it could arguably be considered

a treatment failure.

We identified the greatest body of moderate-quality evidence for

the comparison of MAL-PDT and red light only. However, current

evidence does not support the use of MAL-PDT as a standard

therapy for people with moderate to severe acne.

The use of 20% ALA-PDT activated by blue light as a standard

therapy for people with moderate to severe acne, was not supported

by the evidence (low and very low quality) as this treatment did not

show superior effectiveness in comparison with blue light alone.

However, the overall evidence suggests that using lower ALA doses

(15% and 10%), together with light modalities other than blue

light may be of benefit. This is because several studies found that

20% ALA had more adverse effects (including blistering), whereas

individual studies also found that, for example, 20% ALA activated

by red light was not more effective than 15% ALA activated by

red light, and 10% ALA activated by IPL was more effective than

IPL alone.

Although the body of evidence on photodynamic therapies other

than MAL-PDT and ALA-PDT has increased, it is still inconclu-

sive, and so we could not draw firm conclusions.

We did not identify additional studies on blue light which would

suggest recommending blue light as monotherapy with a greater

strength of recommendation. Red light alone has shown promis-

ing results in several studies, but these were of high overall risk

of bias. The new studies we included in our review also suggest

greater effectiveness of blue-red light to that of blue light alone or

placebo. Green light was more effective than placebo or no treat-

ment, however these studies were very small.

Although the evidence was not conclusive and we were unable to

combine it quantitatively, studies with a larger number of partic-

ipants and of high overall risk of bias showed that infrared light

was not more effective than placebo or no treatment and had more

side effects, including severe ones.

Some of the studies in Characteristics of studies awaiting

classification may alter the conclusions of the review once fully

assessed.

Implications for research

Acne is a common, non-life-threatening condition. Assessment of

different therapies are amenable to being tested by randomised

controlled trials. However we found that the majority of trials were

not properly randomised, with an overall unclear to high risk of

bias and were poorly reported. It is well recognised that acne trials

are often of poor methodological quality and also affected by poor

reporting standards (Ingram 2010).

Methodological issues

Development of detailed guidance for clinical studies as well as

standardisation of factors that influence the clinical evaluation of

light therapies for acne is needed for future production of high-

quality evidence. Several studies have adhered to FDA guidance for

developing drugs for the treatment of acne vulgaris (FDA 2005),

which is arguably the best available source for this purpose to date.

However this is not specifically designed for light therapies and

there have been marked technological advancements in the field

since 2005.

A range of different assessment methods in acne trials often pre-

vent, complicate and prolong collection, interpretation, extraction

and synthesis of data. Economic impact and, more importantly,

the impact this has on patient care needs to be addressed.

Although consensus and recommendations on a consistent use

of investigator-assessed outcome measures would minimise this
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problem, consensus has still not been reached in the USA

(Zaenglein 2016) or in Europe (Nast 2012). Further evaluation

of validity, reliability and reproducibility of current outcome mea-

sures is needed to come up with the most appropriate ones to

agree upon. This should be complemented by exploring relevant

information technology and basic medical research advancements

in developing innovative techniques for this purpose.

A minority of studies included participant-assessed outcomes. As

with investigator-assessed outcomes, a variety of measures with

questionable validity and reliability were used, particularly in tri-

als with a split-face design and long follow-up periods. In indi-

vidual trials participants commonly assessed their outcomes less

often than investigators. This lack of monitoring of the partici-

pant perspective on treatment effects prevents adequate compar-

isons with the investigator perspective. Also, participants were not

blinded in most trials, although the investigator assessors were.

Due to the nature of interventions and adverse effects, blinding of

participants and clinicians is challenging. Even when the partici-

pants do not evaluate the effects themselves, their awareness of the

intervention may lead to systematic differences in the outcomes

unrelated to the effects of interventions of interest (due to possible

confounding factors, e.g. different care applied to different face

sides or sleeping on the untreated side etc.). Attempts to blind the

participants (or lack of such intentions) were not clearly reported

in most studies, and so it seems that performance bias has often

been overlooked in the studies we included. Future development

of participant assessment methods need to be addressed and how

they correspond to investigator assessment and compliance. Par-

ticipant assessment should be performed with similar frequency

to investigator assessment in future trials.

Only three studies included a quality-of-life assessment. We be-

lieve this important participant-assessed outcome should also be

consistently incorporated into future trial protocols. Specific acne

quality of life (QoL) instruments for adults and children have been

developed (Tan 2008), but need further assessment and validation.

In this review we considered short-term (two to four weeks),

medium (five to eight weeks) and long-term (longer than eight

weeks) follow-up periods. Standardisation of time points for short,

medium and long term assessment after final treatment is needed

to enable synthesis of trial data. Furthermore, although of primary

interest in this review, long-term data were scarce, similar to ev-

idence for other acne treatments (Williams 2012), indicating a

need to incorporate those assessment time points in the protocols

of future trials. As patients are often treated at a young age, a way

should also be sought to address follow-up and possible unwanted

effects of light therapies decades after treatment.

Recent initiatives, such as The Cochrane Skin Group Outcomes

Research Initiative (CSG-COUSIN, Schmitt 2016) and the Acne

Core Outcomes Research Network (ACORN) (ACORN 2013)

may accelerate improvement and standardisation of outcome mea-

surement.

Reporting issues

Tools developed to improve reporting of randomised control trials

are freely available, but have not been used in a majority of the

reports of included studies. Recommendations of the CONSORT

Statement (Schulz 2010) and its extension for non-pharmacologic

treatment (NPT) interventions should be applied to all future

reports. The following specific aspects of light therapies and acne

trials should be reported:

1. Light source identity including wavelength, fluence, pulse

duration and spot size

2. Total number and frequency of treatments as well as

duration of single light treatment

3. Definition of time of year (months) when treatment was

administered

4. Instructions given and compliance monitoring method if

self-administered

5. Whether sun protection advice was given if appropriate

6. Whether previous acne treatment was stopped and when

7. Whether concomitant acne treatment was permitted, and if

so whether standardised

8. Baseline measures of the participants for age, sex,

Fitzpatrick skin types, duration and location of acne

9. Initial severity of condition assessment measured by

published grading system or preferably by lesion counts. Initial

lesion counts should be reported separately for face sides in split-

face trials.

10. How many investigators performed assessment and their

educational background or training

Adverse effects should be reported using lowest level terms (LLTs)

as defined in the latest version of MedDRA (MedDRA 2010) and

in accordance with CONSORT Statement extension on reporting

of harms (Ioannidis 2004). Future studies should also adequately

code adverse events into SOCs (System Organ Class) to enable

adverse effects to be combined properly in future reviews. Adverse

effects such as oedema, erythema, discolouration etc. which occur

locally on the laser application site should consistently be coded

using LLTs, which reflect the information that the reaction oc-

curred locally at the application site (e.g. in SOC general disorders

and application site conditions or in both that SOC and SOC skin

and subcutaneous tissue disorders, and not solely in SOC skin and

subcutaneous tissue disorders), taking into account directions set

out in the MedDRA (MedDRA 2010).

Full results of a number of studies presented in conferences or

registered in trials’ registers were not published and study authors

were unable to provide the full data, or reasons for their early

termination. We believe that these details should be added to trials

registers’ records when appropriate or reported in the form of short

communications to journals. Establishing a database for full results

of acne clinical trials to enable storing data in a timely manner

could also be considered.

Many study authors did not respond to our requests or were un-

able to provide original data when it was appropriate to combine
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them with results from other studies. Full results tables should be

added as online supplementary material in journals when possi-

ble. Adequate data on participants’ FPTs, sex, age and severity of

acne would enable subgroup analyses and aid identification of dif-

ferences in the treatment response of acne subtypes in future up-

dates of this review. Furthermore, overcoming of reporting flaws

together with standardisation of methodological aspects would en-

able multiple-treatment (network) meta-analyses of different light

and other therapies for acne (Caldwell 2005).

Therapies

We have prioritised clinical outcomes in this review. However, fur-

ther research on the underlying mechanisms of action, (including

impact on seborrhoea, effects on sebocytes and sebaceous gland

function, antimicrobial and immunomodulatory effects) are re-

quired to inform and guide future decisions about the conduct of

clinical trials as well as clinical practice in treating acne with light

therapies.

Future research must take into account the methodological and

reporting issues, as well as whether the following have implications

for practice: the possible superior effectiveness of MAL-PDT in

those with severe acne; the use of blue light, red light, blue-red

light and green light alone; 15% ALA-PDT activated by red or

blue-red light; as well as PDT modalities other than MAL- and

ALA-PDT, compared to conventional treatments, placebo or no

treatment.

In summary, more robust, well planned studies with greater sample

sizes comparing the effectiveness of common acne treatments with

light therapies and their effect on reducing lesion counts would

be welcomed together with prospective trial registration and ad-

herence to the CONSORT guidelines.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Anyachukwu 2014

Methods This was a parallel-group RCT

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared, none. Quote (page 70): ”No conflicts of

interest, no funding sources.“

Setting: Single centre, Nsukka (Nigeria)

Recruitment: ”drawn from an indefinite 6 stratified faculties population (equal numbers

of patients were enrolled from each faculties of the campus (UNEC) and screened after

meeting the eligibility criteria)“

Duration: 3 months, May 2012 to July 2012

Participants Included

Age (inclusion criterion; mean; range): Not stated; 22 ± 4 years; not stated

Clinically evident acne: Yes

Severity of condition assessment: Moderate to severe? acne ”GAGS severity level rating

>19“ (Global Acne Grading System)

Fitzpatrick skin types: V-VI

Other: ”Male student of University of Nigeria Enugu Campus (UNEC), general good

health, .. willingness and convenience to follow up treatment regime“; ”self-management

topical agents“ allowed, differed among groups

Excluded

”Being under acne systemic therapy or other microbial for at least 1month ago, presenting

acne fulminans or follicular occlusion triad, female subjects and male subjects below 16

years under stress, severely photosensitivity or on steroid drugs for at least 6 month to

the study.“

Enrolled: 40 (all male), 20 in the light group, 20 in the placebo group

Randomised: 40

Withdrawals/drop-outs: 4 withdrew (3 not treated, 1 ”tight schedule“) and 1 lost to

follow-up in the light treatment group, no withdrawals/dropouts in the placebo group

Final number and proportion of participants evaluable: 15/20 (75%) in the light treat-

ment group, 20/20 (100%) in the placebo group

Intention-to-treat analysis: No

Interventions Intervention 1

Infrared non ablative laser combined with ”self-management topical agents“

Number and frequency of treatments: 8 in total, 2 weekly over 4 weeks

Wavelength/Fluence/Duration/Spot size: 905 nm/5 J/cm²/pulse 120 nm, duration 12

min

Supplier: CARCI - Lasermed 4098

Instructions to participants: Not applicable

Intervention 2

Placebo-non radiating probe combined with ”self-management topical agents“

Number and frequency of treatments: 8 in total, 2 weekly over 4 weeks
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Anyachukwu 2014 (Continued)

Wavelength/Fluence/Duration/Spot size: Not applicable

Supplier: CARCI - Lasermed 4098

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: Unclear (assessed at each session whilst on

treatment and 3 days after final treatment?)

Primary outcomes of review interest recorded

1. Percentage change from baseline of combined number of lesions?

Methods of assessing primary outcomes

1. ”The face was arbitrarily divided into four (25 cm²) quadrants (Global Acne Grading

System - GAGS severity level rating > 19) to assess baseline distribution (number, type

and the mean density of acne lesions of comedones, papule, pustule, nodules) face map

pattern, also the frequency severity of facial acne. The clearance rate was calculated and

recorded mean density of acne was calculated and recorded at base line after treatment

for the four consecutive week treatment sessions. Density = n/25 cm² (Initial Density −

Present Density = Level of Clearance).“

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. ”10 min observation on subjects for any possible adverse reaction post-treatment“;

”Participants undergo treatment for about 4 weeks (8 sessions), participants were mon-

itored for 10 min after each session for; erythema, rashes, pigmentation, inflammation,

itching or any subjective complaints.“ (study authors’ clarification)

Notes Language: English. ”Self-management topical agents“ allowed, possible bias introduced

due to baseline differences. Final evaluation performed less than 2 weeks post treatment.

The study authors were contacted and provided additional information on power calcu-

lation, Fitzpatrick skin types, ITT analysis, number and frequency of treatments, sup-

plier of placebo device, primary outcomes, methods of assessing adverse effects, blinding

of performing clinicians, participants and outcome assessors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 67): ”Balloting by an inde-

pendent physician after another indepen-

dent clinician had generated the random

allocation tags and numbers concealed in a

uniform brown envelopes.These were thor-

oughly mixed in an opaque container, and

subjects picked numbers assigning them to

their respective intervention groups.“

Comment: We judged this as adequate and

at a low risk of bias

Allocation concealment (selection bias) Low risk Please see quote above. We judged this as

adequate and risk of bias as low
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Anyachukwu 2014 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Quote (page 67): ”All participants and

the assessors (physicians) were blocked and

blinded to the planned interventions dur-

ing the randomization.“; ’control group pa-

tients were treated with a placebo-non ra-

diating probe”. Further clarification pro-

vided by the study authors: “Same device

was used (CARCI - Lasermed 4098). The

905 nm is not visible to all participants, the

probe when used in placebo is set off and

lock out in the user interface only the re-

searcher/treatment physician who was not

blinded can determine if the probe is in

treatment or placebo mode by using the in-

built sensor on the device.”

Comment: Performing clinicians were not

blinded. An attempt to blind partici-

pants by placebo-non radiating probe,

not enough details provided to evaluate

whether it was successful. We judged the

risk of bias as unclear

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 67): “All participants and

the assessors (physicians) were blocked and

blinded to the planned interventions dur-

ing the randomization.” Study authors fur-

ther clarified that the physicians doing the

assessment were not allowed to know which

group participants belonged to nor access

to the participants’ tags or the treatment

room

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures obtained for 15/20

(75%) participants randomised to inter-

vention group, which is less than 80%, so

we judged the risk of bias as high. ITT anal-

ysis was not performed (study authors’ clar-

ification)

Selective reporting (reporting bias) High risk Outcomes were not pre-specified in the

methods section, so we judged this as at

high risk of bias. Study authors clarified it

as “the percentage clearance rate, density of
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Anyachukwu 2014 (Continued)

old and new eruption (vigor) and change

in severity using GAGS”

Other bias High risk “Self-management topical agents” allowed,

possible bias introduced due to baseline dif-

ferences, so we judged risk of bias as high

Ash 2015

Methods This was a parallel-group RCT

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes, details not reported

Sponsorship and conflict of interest: Funded by The Dezac Group Ltd, Cheltenham

UK; ”Anna Harrison and Rebecca Whittall have no conflict of interest. Caerwyn Ash

and Samantha Drew receive salary from The Dezac Group Ltd. The sponsors of this

study had no role in the study design, data collection, data analysis, interpretation, or

writing of the report.“

Setting: The Dezac Group Headquarters, Cheltenham, UK

Recruitment: Advertisements at Gloucester University, doctors’ surgeries, schools (sixth

form), colleges

Duration: 2 months (December 2012-January 2013)

Participants Included

Age (inclusion criterion; mean; range): 16-45 years; not stated; not stated

Clinically evident acne: mild to moderate inflammatory facial acne

Severity of condition assessment: Leeds grading

Fitzpatrick skin types: I-V

Other: ”…male and female; able to give informed consent…Cohorts consisted of Cau-

casian, Asian and mixed Afro-Caribbean ethnic groups“

Excluded

”History of photosensitivity and pregnancy or lactation within the previous 3 months;

subjects who had excessive facial exposure to sunlight or artificial UV-light within three

months prior the study were excluded; psoriasis or sandpaper acne; participated in any

clinical study during the previous month; migraines or seizures triggered by light; topical

anti-spot medications, topical antibiotics or topical steroid usage; washout periods for

previous treatments were 8 weeks for oral antibiotics and topical treatments, 12 weeks

for contraceptives containing cyproteroneacetate, 52 weeks for oral Isotretinoin.“

Enrolled: 41

Randomised: 41 in total, 26 to treatment group, 15 to control group (M/F not reported)

Withdrawals/drop-outs: 3 due to ”employment contractions“; 2 ”removed from the

study due to exposure to sunlight...“ (group assignment unclear)

Final number and proportion of participants evaluable: 36/41 (89%)

ITT analysis: Yes

Interventions Intervention 1

Pre-treatment facial wash/weak chemical peel (containing salicylic acid, glycolic acid,

lactic acid) followed by treatment with blue light device and then post treatment facial

moisturiser (containing salicylic acid, glycolic acid, lactic acid, menthol, niacin)
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Ash 2015 (Continued)

Number and frequency of treatments: ”Treatment was performed every other day for 8

weeks“ (28? treatments in total, every other day over 8 weeks)

Wavelength/Fluence/Duration/Spot size: 414nm/220 J over 6 cm²/3 min/ not applicable

Supplier: The Dezac Group Ltd, Cheltenham, UK

Instructions to participants: ”Subjects were instructed to cleanse their face daily with a

facial cleanser containing glycolic, salicylic, and lactic acids, which was provided by the

sponsor. Subjects in the treatment group were required to adopt the specified facial skin

care regimen and avoid using any other facial skin care products, for the duration of the

study… After the first consultation, screened subjects in the treatment group watched a

short video on how to use the device and creams, and were given a diary card, indicating

treatment days and days for photographic assessment at the clinical office“. Additional

information provided by the author: ”Each patient was contacted on a weekly sometimes

biweekly interval to ensure compliance“

Intervention 2

Not reported. Author’s clarification: ”Initially they were given a sham device, however

due to the nature of treatment of visible blue light, subjects identified early that they

were control“

Number and frequency of treatments: Unclear

Instructions to participants: ”The control group was given a diary card for photographic

assessment dates, and a list of non-conformance medication and over the counter (OTC)

products.“ Additional information provided by the author: ”Each patient was contacted

on a weekly sometimes biweekly interval to ensure compliance“

Outcomes Evaluation time points of review interest: Unclear, 4 weeks after final treatment? (”eval-

uated at 1, 2, 4, 8 and 12 weeks after start of treatment, final evaluation 4 weeks after

final treatment… All participants completed questionnaires at baseline, 3 months, and

6 months“)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement?

2. Investigator-assessed change in lesion count (IL change and percentage change from

baseline)

Methods of assessing primary outcomes

1. ”The investigators and subjects overall assessment of the treatment was recorded“…

”All participants completed questionnaires at baseline, 3 months, and 6 months.“

2. ”The acne was quantified in this study by lesion counts using custom software devel-

oped by the authors“

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Unclear

Notes Language: English. The study authors were contacted and provided additional informa-

tion on power calculation, Fitzpatrick skin types, ITT, control intervention, assessment

of compliance and adverse effects

Risk of bias

Bias Authors’ judgement Support for judgement
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Ash 2015 (Continued)

Random sequence generation (selection

bias)

Low risk Quote (page 3): ”At recruitment, patients

were randomised to either treatment or

control by sequential numbers in sealed en-

velopes in a 4:1 ratio.’

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) Low risk Quote (page 3): “Allocations were con-

cealed from assessors and patients through-

out the study and revealed only to the in-

vestigator (CA).”

Comment: See above. We judged this as

adequate and risk of bias as low

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Unclear what the exact control intervention

was, so it is not possible to evaluate risk of

bias for this domain. Author’s clarification:

“Initially they were given a sham device,

however due to the nature of treatment of

visible blue light, subjects identified early

that they were control”. We judged this as

at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Unclear whether such outcomes were

recorded. Author’s clarification: “Initially

they were given a sham device, however

due to the nature of treatment of visible

blue light, subjects identified early that they

were control”

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 3): “The acne was quantified

in this study by lesion counts using custom

software developed by the authors (figure

3). The two assessors were blinded by the

subjects cohort and assessment interval”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 36/41

(88%) participants. We therefore judged

the bias to be low

Selective reporting (reporting bias) High risk Quote (page 4): “This improvement also

correlated into an improvement in their so-

cial confidence and self appearance… the

majority of subjects reporting that they

were satisfied, very satisfied, or extremely

satisfied with treatment”

Comment: Participant-assessed outcomes
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not reported with quantitative data, so we

judged the risk of bias to be high

Other bias High risk Quote (page 6): “Anna Harrison and Re-

becca Whittall have no conflict of interest.

Caerwyn Ash and Samantha Drew receive

salary from The Dezac Group Ltd. The

sponsors of this study had no role in the

study design, data collection, data analysis,

interpretation, or writing of the report.”

Comment: Unclear control intervention.

Unclear whether groups comparable at

baseline. Author clarified that the partici-

pants were comparable at baseline, but has

not provided additional data. The study

was funded by The Dezac Group Ltd.,

Cheltenham. U.K. Lead author and one

co-author receive salary from the company

which funded the study, which might have

introduced additional bias, although the

role of the sponsor was clarified as above.

Due to all of the above reasons we judged

the risk of other bias as high

Barolet 2010

Methods This was a split-face or back RCT.

Unit of randomisation: Left or right face or back

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 171): “Conflict of interest:

Intellectual Property disclosure related to the radiant IR pre-PDT method by the first

author. Contract grant sponsor: RoseLab Skin Optics Laboratory.”

Setting: Single centre, Montreal (Quebec, Canada)

Recruitment: Dr Daniel Barolet Clinic

Duration: 6 months, September 2007 to February 2008

Participants Included

Age (inclusion criterion; mean; range): Not stated; 26.2 years; 13-54 years

Clinically evident acne: Yes

Severity of condition assessment: Mild to moderate acne (Combined Acne Severity

Classification); lesion count > 10

Fitzpatrick skin types: I-III

Other: Otherwise healthy participants.

Excluded

“Patients taking cortisone (Prednisone), anticoagulant therapy, or any drug known to

increase photosensitivity, In addition, during the 12 months preceding the study, patients

were required not to have used isotretinoin (Accutane), or applied topical steroids on the
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Barolet 2010 (Continued)

site to be treated. Moreover, oral antibiotics use, laser or topical anti-acne medication at

the to-be-treated site were not permitted for 8 weeks prior to the study.”

Enrolled: 10 (7M/3F)

Randomised: 10

Withdrawals/drop-outs: 1 lost to follow-up.

Final number and proportion of participants evaluable: 9 (90%)

ITT analysis: No

Interventions Intervention 1

Infrared light emitting diode (LED) pre-treatment followed by 20% ALA-PDT

Number and frequency of treatments: Single treatment

Wavelength/Fluence/Duration/Spot size: Infrared (970 nm/72 J/cm²/ pre-treatment du-

ration 15 min/ not reported) followed by those as in intervention 2

Supplier: ALA (20% Levulan Kerastick, DUSA Pharmaceuticals) and PDT LumiPhase-

R/BTM, OPUSMED Inc, Montreal, Canada)

Instructions to participants: Not applicable

Intervention 2

20% ALA-PDT

Number and frequency of treatments: Single treatment

Wavelength/Fluence/Duration/Spot size: 630 nm; 70 J/cm²; ALA incubation 60 min,

light treatment 23 min; not reported

Supplier: ALA (20% Levulan Kerastick, DUSA Pharmaceuticals) and PDT LumiPhase-

R/BTM, OPUSMED Inc, Montreal, Canada)

Instructions to participants: Not applicable.

Outcomes Evaluation time points of review interest: 4 weeks after final (single) treatment

Primary outcomes of review interest recorded

1. Percentage change from baseline in IL count (papules, pustules and nodules reported

separately)

2. Percentage change from baseline in NIL count (open and closed comedones reported

separately)

Methods of assessing primary outcomes

1.& 2. Lesion counts were performed based on digital photos

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement (Clinical Global Severity Assessment)

2. Adverse effects

Methods of assessing secondary outcomes

1. 6-point rating scale (0 = Clear, 1 = almost clear, 2 = mild, 3 = moderate ,4 = severe, 5

= very severe)

2. Monitored during study (signs of erythema, oedema, scaling/crusting, bronzing, tex-

tural changes, hyper and hypo-pigmentation documented)

Notes Language: English. Significant difference between treated and untreated side in papule

counts (P = 0.037); median (SD) 12 (26) versus 6 (13). No significant difference for

other lesion counts. Quote (page 174): “For the secondary efficacy variable of NILs the

percent change from baseline for the IR-treated side was found to be statistically superior

to that of the control side (P < 0.037).” This is not in line with the data given in Table

3 on page 175 for total NIL median changes (0.00 for both sides). Results for lesion

counts reported as medians (95% CIs for means). We contacted the study author but he
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was unable to provide additional information to clarify these issues. Sponsors were not

contacted

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 173): “One side was randomly

(using a coin flip) assigned to receive IR pre-

treatment and ALA-PDT, and the other

ALA-PDT alone to serve as control.”

Comment: We judged this as adequate and

at a low risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No evidence that blinding of participants/

personnel was carried out. Given that one

side of the face was pre-treated with IR

then it is unlikely that participants/person-

nel were blinded

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quotes (page 173): “Lesion counts were

performed based on the digital pho-

tographs by two non treating physicians

who were blinded to the treatment regimen

(IR-treated or control side) and to the tim-

ing of the photographs (baseline or post-

treatment)”; “The global severity of acne

was assessed at the end of the study by the

three non treating physicians...”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 90% of

randomised participants. One patient was

lost to follow-up

Comment: We judged this as at a low risk

of attrition bias.

Selective reporting (reporting bias) Low risk All outcome measures mentioned in the

’Materials and Methods’ section were re-

ported, so we judged this as at a low risk of

bias
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Other bias Unclear risk Commercial sponsorship declared, which

might have introduced some bias. No other

possible sources of bias were identified. In-

sufficient information was given to permit

a clear judgement

Baugh 2005

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. Quote (page 1290): “Funding for this

research was provided by a grant from Laseroscope, San Jose, CA.”

Setting: Single centre (California, USA)

Recruitment: Through local advertisements and physician referrals

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not stated; 27.8 (± 7.5) years; 19 -41 years

Clinically evident acne: Yes

Severity of condition assessment: “clinically evaluated with mild to moderate acne” (page

1290)

Fitzpatrick skin types: I-III

Other: Before the commencement of the treatment phase, each subject was exposed to

a test spot laser treatment, in an area other than the designated treatment site, to assess

any adverse reactions

Excluded

“Individuals who have been treated with systemic antibiotics within 8 weeks prior to

treatment and subjects who have been treated with topical acne medications within 2

weeks prior to treatment, including benzoyl peroxides, salicylates, retinoids, antibiotics,

and astringents. Additionally, subjects with a medical history of keloid scar formation

and a history of oral retinoid ingestion within 6 months prior to treatment were also

excluded from study enrolment.”

Enrolled: 25 (4 M/21 F)

Randomised: 25

Withdrawals/drop-outs: 2 withdrawals (unclear whether they withdrew pre or post ran-

domisation; one due to personal reasons before treatment phase), 5 drop-outs (“Five

subjects (19%) voluntarily discontinued the study before completion of the final follow-

up”; reasons not stated)

Final number and proportion of participants evaluable: Unclear whether 16/23 or 18/

25 participants

ITT analysis: Not stated

Interventions Intervention 1

KTP 532 nm laser with continuous cooling

Number and frequency of treatments: 4 treatments in total, twice a week, with no fewer

than 72 h apart
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Baugh 2005 (Continued)

Wavelength/Fluence/Duration/Spot size: 532 nm; 12 J/cm²; pulse width 30-40 ms; not

reported

Supplier: Aura KTP 532 nm pulsed laser system, Laserscope, San Jose

Instructions to participants: Not applicable

Intervention 2

Treatments with continuous cooling without laser

Number and frequency of treatments: 4 treatments in total, twice a week, with no fewer

than 72h apart

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

1 week after final treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

Methods of assessing primary outcomes

1. Non-standardised overall treatment percent satisfaction scale (overall treatment satis-

faction in intervals of 10 percentage points)

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. The number of comedones, papules, pustules, and infiltrated lesions recorded and

scored as a severity index (using Michaëlsson acne severity grading score)

2. Non-standardised overall treatment percent satisfaction scale (baseline photographs

used)

3. Monitored during study

Notes Language: English. We attempted to contact the study authors for clarification, but were

not successful. Sponsors were not contacted

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 1291): “The half of the face to

receive the laser exposure was chosen ran-

domly for each subject by using a coin toss

with a 25-cent piece (heads = right side of

face; tails = left side of the face).”

Comment: We judged this as adequate and

the risk of bias as low

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported
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Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Quote (page 1291): “To mimic a laser ex-

posure, the entire facial area of the control

site was exposed to contact cooling without

delivery of laser irradiance.”

Comment: We judged that the participants

were adequately blinded based on the above

evidence. Given that laser was used on one

side of the face and contact cooling was

used on the other side of the face then per-

sonnel were probably not blinded, but we

judged it was unlikely that there were sys-

tematic differences between face sides in the

care that was provided, or in exposure to

factors other than the interventions of in-

terest. We therefore judged the risk of bias

as low

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Low risk Participants were adequately blinded

(please see above), so we judged the risk of

bias as low

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Not stated whether the clinicians apply-

ing the treatment were outcome assessors

as well. No intended blinding of outcome

assessors reported. No evidence that asses-

sors were blinded provided. We judged this

as at unclear risk of bias

Incomplete outcome data (attrition bias)

All outcomes

High risk Final number and proportion of partici-

pants evaluable unclear. However, outcome

measures reported for less than 80% of ran-

domised participants. We judged this as at

a high risk of attrition bias

Selective reporting (reporting bias) Low risk The protocol for this study was not avail-

able. Outcome measures mentioned were

reported, so we judged this as a low risk of

bias

Other bias Unclear risk Commercial sponsorship might have intro-

duced some bias. Insufficient information

to permit a clear judgement
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Bernstein 2007

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Pennsylvania, USA)

Recruitment: Not stated

Duration: 6 months. Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not stated; 29 years; 23-41 years

Clinically evident acne: Yes

Severity of condition assessment: “...with active papular acne...” (page 193)

Fitzpatrick skin types: I-III

Excluded

Not stated.

Enrolled: 7 (1 M/7 F)

Randomised: 7

Withdrawals/drop-outs: 1 withdrawal (to continue treatment at a tanning salon after the

first treatment)

Final number and proportion of participants evaluable: 6 (86%)

Intention to treat analysis: No

Interventions Intervention 1

4% lidocaine applied for 40 minutes, then washed and cleaned with 3% hydrogen

peroxide (HPO), then single-pass, high-energy laser treatment

Number and frequency of treatments: 4 treatments, monthly

Wavelength/Fluence/Duration/Spot size: 1450 nm/13-14 J/cm²/4 x 50 ms/6 mm²

Supplier: Smoothbeam, Candela Corp., Wayland, MA

Instructions to participants: Not applicable

Intervention 2

4% lidocaine applied for 40 minutes, then washed and cleaned with 3% HPO, double-

pass, low-energy laser treatment

Number and frequency of treatments: 4 treatments, monthly

Wavelength/Fluence/Duration/Spot size: 1450 nm/8-11 J/cm²/4 x 50 ms/6 mm²

Supplier: Smoothbeam, Candela Corp., Wayland, MA

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 8 weeks after final treatment (also assessed at

each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in ILs count

Methods of assessing primary outcomes

1. A 0-4 scale, with 0 being worse, 1 being no change, 2 being mild improvement, 3

being moderate improvement, and 4 being marked improvement

2. Acne papules and pustules counted in each cosmetic unit

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity
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2. Investigator’s global assessment of improvement

3. Adverse effects (pain, erythema, edema, blistering, hyper-pigmentation, hypo-pig-

mentation, and scarring)

Methods of assessing secondary outcomes

1. Allen-Smith acne severity scale, a 0-8 scale, with 0 representing no acne and 8 repre-

senting involvement virtually the entire face by acne

2. A 0-4 scale, with 0 being worse, 1 being no change, 2 being mild improvement, 3

being moderate improvement, and 4 being marked improvement (treating physician)

3. Participants assessed pain on a 0-10 scale, treating physicians assessed other adverse

effects on a 0-3 scale

Notes Language: English. We contacted the study authors for clarification, but were unsuccess-

ful in obtaining additional information

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 194): “..were randomised as

to which side of the face received which

treatment.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No evidence that participants/clinicians

were blinded provided. Given that one side

of the face was treated with “double pass”

laser and the other with single pass laser

then it is unlikely that participants/ person-

nel were blinded

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk No evidence that participants were blinded

was given, so we judged the risk of bias as

unclear for participant-assessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 194): “Three physicians

blinded as to the treatment parameters

compared pre- and post-treatment pho-

tographs in a blinded fashion.”

Comment: We judged this as adequate and

at a low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcomes reported for 6 out of 7 ran-

domised participants (86%). We judged

this as at a low risk of bias
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Selective reporting (reporting bias) Low risk All outcomes were reported.

Other bias Unclear risk There was no declaration of sponsorship or

potential conflicts of interest. Insufficient

information was given to permit a clear

judgement

Bissonnette 2010

Methods This was a parallel-group RCT (split face within groups). Participants were randomised

to treatment with 25 or 37 J/cm² light, and their face sides to treatment with or without

occlusion

Unit of randomisation: Whole person and left or right face.

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 1352): ”This study was

funded by Photocure ASA, Oslo, Norway“. Study authors also disclosed possible conflicts

interest (page 1352)

Setting: Single centre (2 site locations, Montreal, Quebec, Canada)

Recruitment: Through single centre (two site locations)

Duration: 12 months, July 2007- July 2008

Participants Included

Age (inclusion criterion; mean; range): > 18 years; 24.4 ± 5.9; 18-40 years

Clinically evident acne: Yes

Severity of condition assessment: Severe acne. At least 10 ILs on each side of the face

and a Global Acne Severity score of at least 3

Fitzpatrick skin types: I-IV

Excluded

Washout periods for topical treatments 2 weeks, systemic antibiotics and phototherapy

4 weeks, isotretinoin 1 year

Enrolled: 55 (M/F not stated)

Randomised: 44 (22 in group 1, 22 in group 2)

Withdrawals/drop-outs: In group 1: 6 participants discontinued treatment, 2 withdrew

after an adverse event (one because of a pustular eruption on the face following MAL-

PDT; second participant due to pain during light exposure), 1 because of compliance

issues, 1 no longer available for evaluation; In group 2: 5 participants discontinued

treatment, 2 no longer available for evaluation

Final number and proportion of participants evaluable: In group 1: 16 (72%), in group

2: 17 (77%)

ITT analysis: Yes

Interventions Intervention 1

MAL 80 mg/mL and 25 J/cm² red light with no occlusion

Number and frequency of treatments: 4 treatments at 2-week intervals

Wavelength/Fluence/Duration/Spot size: 630 nm/ 25 J/cm²/ 90 min (MAL)/ Further

details not reported

Supplier: Visonac™ Photocure ASA, Oslo, Norway; Aktilite CL 128
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Instructions to participants: Not applicable

Intervention 2

MAL 80 mg/mL and 25 J/cm² red light with occlusion

Number and frequency of treatments: 4 treatments at 2-week intervals

Wavelength/Fluence/Duration/Spot size: 630 nm/ 25 J/cm²/ 90 min (MAL)/further

details not reported

Supplier: Visonac™ Photocure ASA, Oslo, Norway; Aktilite CL 128

Instructions to participants: Not applicable

Intervention 3

MAL 80 mg/mL and 37 J/cm² red light with no occlusion

Number and frequency of treatments: 4 treatments at 2-week intervals

Wavelength/Fluence/Duration/Spot size: 630 nm/ 37 J/cm²/ 90 min (MAL)/further

details not reported

Supplier: Visonac™ Photocure ASA, Oslo, Norway; Aktilite CL 128

Instructions to participants: Not applicable

Intervention 4

MAL 80 mg/mL and 37 J/cm² red light with occlusion

Number and frequency of treatments: 4 treatments at 2-week intervals

Wavelength/Fluence/Duration/Spot size: 630 nm/ 37 J/cm²/ 90 min (MAL)/further

details not reported

Supplier: Visonac™ Photocure ASA, Oslo, Norway; Aktilite CL 128

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 and 12 weeks after final treatment (also

assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Change from baseline in ILs count

2. Change from baseline in NILs count

Methods of assessing primary outcomes

1. Counting of ILs (papules, pustules and nodules) acne lesions on each side of the face

2. Counting of NILs (open and closed comedones) acne lesions on each side of the face

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Using Global Acne Severity Scale (5-point global assessment). Success (0 or 1) or

failure (2, 3, 4)

2. Monitored during study

Notes Language: English. The study authors were contacted and provided additional infor-

mation on participants’ mean age and age range, detailed data on Global Acne Severity

Scores and assessor blinding methods. Sponsor provided additional data on application

site blister rates (”1 report from 44 Visonac treated participants“)

Risk of bias

Bias Authors’ judgement Support for judgement
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Bissonnette 2010 (Continued)

Random sequence generation (selection

bias)

Low risk Quote (page 1347): ”The randomisation

list was created with a computer software

(SAS, version 9.1.3).“

Comment: We judged this as adequate and

at a low risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 1347): ”Only the acne assessor

was blinded to treatment assignment“

Comment: No blinding of participants

and/or personnel was carried out. We

judged this as at high risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 1347): ”Only the acne asses-

sor was blinded to treatment assignment“.

Study authors provided additional infor-

mation that the acne assessor performed le-

sion counts and assessed acne severity only

and did not have any other interaction with

the subjects

Comment: We judged this as at low risk of

bias.

Incomplete outcome data (attrition bias)

All outcomes

High risk Quote (page 1347): ‘The intent-to treat

(ITT) and safety populations consist of all

patients enrolled in the study who received

at least one MAL application. All efficacy

analyses presented were conducted on the

ITT population. The last observation was

carried forward (LOCF) for missing data.”

Comment: Outcome measures were ob-

tained for 72% of subjects randomised in

group 1, and 77% randomised in group

2. Although ITT analysis was performed

(the study authors state using both ITT and

LOCF within their analyses), we judged the

risk of bias as high

Selective reporting (reporting bias) Low risk All predefined outcomes were reported ex-

cept form Global Acne Severity score, but

study authors provided data on request
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Other bias Unclear risk Commercial sponsorship and possible con-

flicts of interest declared, which might have

introduced some bias. No other possible

sources of bias were identified. Insufficient

information to permit a clear judgement

Borhan 2014

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Unclear, not declared

Setting: Single centre, Giza (Egypt)

Recruitment: Unclear

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): 18-25; 21.3 ± 2.0 intervention group; 21.05 ±

2.18 control group; 18-25 in both groups

Clinically evident acne: Yes

Severity of condition assessment: “with acne vulgaris in one or more of the following

areas: face, back and upper arms”; “with mild to moderate acne vulgaris according to

scale stated by Burton et al.”

Fitzpatrick skin types: III-IV

Other: “non smoker, not alcohol drinker and had no systemic diseases”

Excluded

“Patients who had skin malignancy, history of diabetes, circulatory or sensory disorders,

mental or psychological disorders and any systemic diseases specially that might interfere

with objectives of the study as pulmonary, cardiac or vascular diseases. Patients who

received radiotherapy, chemotherapy or photosensitive drugs. Patients who had photo-

sensitivity or have a history of frequent sunburns and patients with any dermatological

condition rather than acne vulgaris.”

Enrolled: 40, 20 (8 M /12 F) in the PDT plus ’topical antibiotics’ group, 20 (9 M/11 F

) in the ’topical antibiotics-alone’ group

Randomised: 40: 20 in the PDT plus ’topical antibiotics’ group; 20 in the ’topical

antibiotics-alone’ group

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 20/20 (100%) in each of the

groups

ITT analysis: No

Interventions Intervention 1

PDL combined with “traditional topical antibiotic medication” (unclear what specifi-

cally)

Number and frequency of treatments: 2 in total, every 4 weeks (for PDL), unclear for

“traditional topical antibiotic medication”

Wavelength/Fluence/Duration/Spot size: 595 nm/4 J/cm²/pulse duration 350 ms, treat-
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Borhan 2014 (Continued)

ment duration 2-3 min/5 or 7 mm²

Supplier: Unclear

Instructions to participants: Unclear whether appropriate for topical antibiotics

Intervention 2

“Traditional topical antibiotic medication” alone (unclear what specifically)

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Not applicable

Supplier: Unclear

Instructions to participants: Unclear

Outcomes Evaluation time points of review interest: Unclear (reported as “at 4th, 8th and 12th

week”; at final laser treatment and 4 and 8 weeks after final laser treatment?)

Primary outcomes of review interest recorded

1. Percentage change from baseline of combined number of lesions

Methods of assessing primary outcomes

1. “Photographic picture were taken to every patient at the base line, and at 12th week

after the first treatment.”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. “IGA was taken to every patient at the baseline, 4, 8 and 12th week after the first

treatment, the comparison was done each time to the initial acnes count”

2. “The patients were also instructed to report any side effects during the treatment

sessions.”

Notes Language: English. Unclear whether previous treatment was stopped, and concomitant

treatment was allowed. We attempted to contact the study authors, but were not suc-

cessful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 67): “Forty patients with

acne vulgaris were randomly divided into

two equal groups (PDL group and control

group).” (from abstract)

Comment: Method used for randomisa-

tion was not described, so we judged this

as at unclear risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded
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provided. Given the nature of the interven-

tions involved then blinding is unlikely. We

judged the risk of bias as unclear

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 68): “Photographic picture

were taken to every patient at the baseline,

and at 12th week after the first treatment.”

Comment: Outcome assessors were

blinded by photographs for lesion counts,

unclear whether they were blinded for IGA

assessment. We judged this as adequate and

risk of bias as low for lesion counts and un-

clear for IGA

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 20/20

(100%) of participants randomised to each

group, so we judged the risk of bias as low

Selective reporting (reporting bias) High risk IGA not reported for all time points. Ad-

verse effects not reported at any time point.

We judged this as at high risk of bias

Other bias High risk Sponsorship and conflict of interest not

reported. Unclear whether previous treat-

ment was stopped and whether concomi-

tant treatment was allowed. In both inter-

vention and control group “traditional top-

ical antibiotic medication” was included,

but unclear what specifically. Baseline im-

balances suspected. We judged the risk of

bias as high

Bowes 2003

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Boston, Massachusetts, USA)

Recruitment: Not stated

Duration: Start and end dates were not reported
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Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with mild to moderate acne vulgaris”

Fitzpatrick skin types: Not reported

Other: Otherwise healthy volunteers

Excluded

Not stated

Enrolled: Not reported

Randomised: 11 (M/F not reported)

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Not stated

Interventions Intervention 1

KTP laser

Number and frequency of treatments: 4 in total, for 2 consecutive weeks

Wavelength/Fluence/Duration/Spot size: 532 nm/7-9 J/cm² per pulse, cumulative 20-

50 J/cm²/pulse duration 20 ms/ 4 mm²

Supplier: Aura, Laserscope, Palo Alto, CA

Instructions to participants: Not applicable

Intervention 2

Contact cooling only

Number and frequency of treatments: 4 in total, for 2 consecutive weeks

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

1 week after final treatment)

Primary outcomes of review interest recorded

None

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

Methods of assessing secondary outcomes

1. Michaelson acne count score

Notes Language: English This was a conference proceeding report. The study authors were con-

tacted in 2008, but were unable to provide additional information. We have attempted

to contact the study authors again but were not successful in obtaining additional infor-

mation

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Method used to generate the allocation se-

quence was not stated
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Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Suggestion that blinding of participants

may have been attempted as one side of the

face was treated with laser and the other

side with contact cooling, and we judged

it as adequate. Given that laser was used

on one side of the face and contact cooling

was used on the other side of the face then

personnel were probably not blinded, but

we judged it was unlikely that there were

systematic differences between face sides in

the care that was provided, or in exposure to

factors other than the interventions of in-

terest. We therefore judged the risk of bias

as low

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that assessors were

blinded provided. Insufficient information

was given to permit a clear judgement

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Attrition and exclusions from the analysis

were not reported. Insufficient information

given to permit a clear judgement

Selective reporting (reporting bias) Low risk The protocol for this study was not avail-

able. Outcome measures mentioned were

reported, so we judged this as a low risk of

bias

Other bias Unclear risk Sponsorship or potential conflicts of inter-

est were not declared. Insufficient informa-

tion was given to permit a clear judgement
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Chang 2007

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 676): “The authors have

indicated no significant interest with commercial supporters”

Setting: Single centre, (Seoul, Korea)

Recruitment: Dermatology outpatient clinic

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): Not stated; 25.7 years; 23-32 years

Clinically evident acne: Yes

Severity of condition assessment: Mild-moderate, Grade 2 of the Korean Grading system

Fitzpatrick skin types: III-IV

Excluded

Previous oral anti acne medication in less than 1 month before this IPL trial

Enrolled: 30 (0 M/30 F)

Randomised: 30

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 30/30 (100%)

ITT analysis: Not stated

Interventions Intervention 1

BPO gel with PR filter (acne filter) of IPL

Number and frequency of treatments: 3 sessions 3 weeks apart

Wavelength/Fluence/Duration/Spot size: 530-750 nm/8 (FPT III), 7.15 (FPT IV) - skin

type dependent J/cm²/pulse duration 2.5 ms/further details not reported

Supplier: I2PL, Ellipse Flex, DDD, Horsholm, Denmark

Instructions to participants: Adequate. “Patients were instructed to use topical benzoyl

peroxide (BP) gel on the lesions of both sides of face once a day.” (page 677)

Intervention 2

Benzoyl peroxide (BPO) gel

Number and frequency of treatments: Applied once per day, for 9 weeks

Instructions to participants: Adequate. See above

Outcomes Evaluation time points of review interest: 3 weeks after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in ILs count (papules and pustules recorded separately)

Methods of assessing primary outcomes

1. Questionnaire ranking the degree of satisfaction as highly satisfied, satisfied, neutral,

or dissatisfied at baseline and at each visit

2. Papule and pustule counts

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Korean Acne grading system
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2. Not reported

Notes Language: English. We attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 677): “While using the BP

gel, randomly selected side of the face was

treated with the IPL”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No evidence that blinding of partici-

pants/ performing clinicians was carried

out. Given that one side of the face was

treated with IPL then it is unlikely that

participants/ personnel were blinded. We

judged this as at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk No evidence that participants were blinded

was given, so we judged the risk of bias as

unclear for participant-assessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 677 ): “For lesion counts at

baseline and 3 weeks after the third session,

two blinded raters (dermatologic residents)

did lesion counts and means were recorded.

”

Comment: Evidence that assessors were

blinded, but method used was not de-

scribed, so we judged this at an unclear risk

of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 677): “All patients experi-

enced a reduction in inflammatory lesion

counts on both sides of the face.”

Comment: The above implies that out-

come measures were obtained for 100% of

randomised participants. No withdrawals

were reported. We judged this as at a low

risk of attrition bias
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Selective reporting (reporting bias) Unclear risk Quotes (page 677): “Evaluation of patient’s

subjective response to treatment was per-

formed by a questionnaire ranking the de-

gree of satisfaction as highly satisfied, satis-

fied, neutral, or dissatisfied at baseline and

at each visit.”; “Although patients were uni-

formly satisfied with their treatment, IPL

treatment did not give any additional ben-

efit to reduction of papules and pustules.”

Comment: Baseline data was not given.

Precise results not reported for the out-

comes predefined in the methods section,

including lesion counts, Korean severity

scores and participants’ subjective response

to treatment. We judged this as at unclear

risk of bias

Other bias Low risk No other sources of potential bias identi-

fied.

Chen 2015

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes, “approval from the Ethics Committee of Fuzhou General Hospital

(Fuzhou, China)”

Sponsorship and conflict of interest: Not declared

Setting: Probably Fuzhou General Hospital (Fuzhou, China), however unclear

Recruitment: Unclear

Duration: 19 months (June 2011-December 2012)

Participants Included

Age: for those completing treatment in intervention group range 18-33 years, mean age

23.57 years; those completing in control group 19-32 years, mean age 24.12 years

Clinically evident acne: Yes

Severity of condition assessment: “The acne vulgaris of the patients was graded in terms

of property and severity as follows: Low grade, which presented with only acne; moderate

grade, which was acne that presented with inflammatory papules and pustules; and severe

grade, which is acne that presented with inflammatory papules, nodules, cysts and scars.

”

Fitzpatrick skin types: Not reported

Other: Both sexes

Excluded

“i) use of any topical antibiotics within 2 weeks of the study or intake of systemic oral

antibiotics within 4 weeks of the study; ii) use of systemic retinoids within 6 months

of the study; iii) porphyria or facial atopic dermatitis; iv) pregnancy or lactation; v)

history of keloid or photosensitivity disorders; vi) photosensitive eczema or autoimmune
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diseases; and vii) use of anti acne medication such as prophylactics, glucocorticoid and

photosensitizers.”

Enrolled: 50

Randomised: 50, 25 in treatment group, 25 in control group

Withdrawals/drop-outs: 1 in treatment group (undisclosed reason), 2 in control group

(“because of side effects and/or poor effect”)

Final number and proportion of participants evaluable: 47/50 (94%) in total completed,

24/25 (96%) in the intervention, 23/25 (92%) in the control group

ITT analysis: Not reported

Interventions Intervention 1

“Prior to ALA application, the skin was cleansed with 70% isopropyl alcohol. Then,

20% topical ALA was applied for 90 min under plastic film occlusion and exposed three

times for 20 min to red light… once a week.”

Number and frequency of treatments: Once a week, for 3 weeks

Wavelength/Fluence/Duration/Spot size: 633 ± 10 nm/10 mW/cm2; 120 J/cm²

Supplier: 5% ALA solution; Shanghai Fudan Zhangjiang Bio Pharmaceutical Co. Ltd.

(Shanghai, China); “LED-IB photodynamic therapy instrument, Wuhan Yage Optic

and Electronic Technique Co. Ltd, Wuhan, China”

Instructions to participants: Not applicable.

Intervention 2

Three 20 min doses of infrared radiation without 5 ALA

Number and frequency of treatments: Once a week for 3 weeks

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Unclear

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 2, 4 and 6 weeks after final treatment? Also

assessed at each treatment session

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest:

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. “The acne of each patient was evaluated using an inflammatory acne score modified

from previously described criteria (8). The classifications used in this study accounted for

both the number and the size of the lesions. The number of comedones, inflammatory

comedones, papules, pustules, nodules and cysts in each test area were recorded. The

effects were evaluated in terms of the reduction rate of the acne lesions. Reduction rate

was calculated as follows: Reduction rate (%) = (numbers of comedones before treatment

numbers of comedones after treatment)/number of comedones before treatment x 100.

Skin lesions with ≥ 90% improvement were classified as cured, skin lesions with 60 89%

improvement were classified as excellent effect, skin lesions with 30 59% improvement

were classified as fair effect and skin lesions with < 30% improvement or exacerbations

were classified as no effect. The total effective rate (TER) was computed as follows:

TER (%) = (number of cured cases + excellent effect cases)/total number of cases x 100.

…Clinical photographs were taken prior to and following treatment and at every follow

up every 2 weeks for 6 weeks.”

2. “Side-effects, including itching, pain, erythema, hyperpigmentation and exfoliation,
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were recorded during the course of treatment.”

Notes Language: English. We attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 1195) : “A total of 50 patients

were randomly divided equally into a con-

trol group and a therapy group.”

Comment: Methods used for randomisa-

tion not given. We judged this as at unclear

risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 1195): “Clinical photographs

were taken prior to and following treatment

and at every follow up every 2 weeks for 6

weeks.”

Comment: Photographs were used for eval-

uation, but it was not specifically reported

whether outcome assessors were blinded

Incomplete outcome data (attrition bias)

All outcomes

Low risk 24/25 (96%) participants in the treatment,

and 23/25 (92%) participants in the con-

trol group were included in the analysis so

we judged the risk of bias as low

Selective reporting (reporting bias) Low risk All outcomes prespecified in the methods

section reported.

Other bias Unclear risk Sponsorship or potential conflicts of inter-

est were not declared in the paper
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Cheng 2008

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Guangdong, China)

Recruitment: Not reported

Duration: 36 months, May 2004-May 2007

Participants Included

Age (inclusion criterion; mean; range): Not reported; 22.6 years; 14-36 years

Clinically evident acne: Yes

Severity of condition assessment: Mild to severe, Pillsbury classification I-III

Fitzpatrick skin types: Not reported

Other: Not allowed to take any oral or topical antibiotics 1 week prior to the light

treatment. Given informed consent

Excluded

Light-sensitive skin

Enrolled: 36 (29 M/7 F) in group 1, 28 (19 M/9 F) in group 2

Randomised: 36 in group 1, 28 in group 2

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 36 (100%) in group 1, 28 (100%)

in group 2

ITT analysis: Not stated

Interventions Intervention 1

Blue light only. Participants had their eyes covered during treatment. Distance from the

light source to face was 25 cm

Number and frequency of treatments: 2 treatments a week. For Pillsbury I participants

1 cycle; Pillsbury II-III 1-3 cycles (a cycle consisting of 4 weeks)

Wavelength/Fluence/Duration/Spot size: 400-410 nm/not given/12 minutes for Pills-

bury I and 15-20 minutes for Pillsbury II-III participants/not given

Supplier: Medilite Blue from Inner act Ltd

Instructions to participants: Not applicable

Intervention 2

Blue and red light. Participants had their eyes covered during treatment. Distance from

the light source to face was 25 cm

Number and frequency of treatments: 2 treatments a week. For Pillsbury I participants

1 cycle; Pillsbury II-III, 1-3 cycles (a cycle consisting of 4 weeks)

Wavelength/Fluence/Duration/Spot size: 400-410 nm and 660 nm/not given/12 min-

utes for Pillsbury I and 15-20 minutes for Pillsbury II-III participants/not given

Supplier: Medilite Blue from Inner act Ltd

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

1 week after final treatment)

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement
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Methods of assessing secondary outcomes

1. Non standard scale based on percentage change in lesion counts. 90% ≥ improvement

= “full recovery”; 70 to 89% = “good improvement”; 30 to 69% = “effective improve-

ment”; ≤ 30% = “no effect”

Notes Language: Mandarin. English translation was not available. Data extraction was done

by one native speaker (QY) from the original paper. We have not attempted to contact

the study authors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 1): “The patients were ran-

domised into two groups:...”

Method used to generate the allocation se-

quence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that assessors were

blinded provided

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcomes reported for all randomised par-

ticipants in each group. We judged this as

at a low risk of bias

Selective reporting (reporting bias) Low risk All outcomes pre-specified in the methods

section were reported

Other bias Unclear risk Sponsorship and/or potential conflicts of

interest were not declared. Insufficient in-

formation to permit clear judgement. The

study was in Mandarin and potential bias

has been introduced by the fact that we

have only been able to do single rather than

double data extraction
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Choi 2010

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Study authors declared no potential con-

flict of interest (page 773)

Setting: Single centre (Seoul, Korea)

Recruitment: Not stated

Duration: 9 months, May 2007-January 2008

Participants Included

Age (inclusion criterion; mean; range): > 15 years; 26 years; 20-37 years

Clinically evident acne: Yes

Severity of condition assessment: Acne severity grade of 2-4, as defined by Cunliffe’s

grading system

Fitzpatrick skin types: III-V

Other: General good health, the ability to comply with the study

Excluded

A history of keloid, a photosensitive disorder, oral retinoid use within 6 months of study

commencement, microdermoabrasion on the face within 3 months of study commence-

ment, the use of oral topical antibiotics, topical retinoid or alpha-hydroxyl acid within

1 month of study commencement, or dermabrasion or laser resurfacing of facial skin

Enrolled: 20 (1 M/19 F)

Randomised: 20

Withdrawals/drop-outs: 3 (1 due to pregnancy, 2 to schedule conflict)

Final number and proportion of participants evaluable: 17/20 (85%)

ITT analysis: Not reported

Interventions Intervention 1

IPL, triple light pulse with 9 ms interval , 2 passes, cooling gel applied before IPL

Number and frequency of treatments: 4 treatments, 2-week intervals

Wavelength/Fluence/Duration/Spot size: 530-750 nm/ 7.5-8.3 J/cm²/pulse duration 2.

5 ms/other details not given

Supplier: Ellipse Flex System; DDD, Horsholm, Denmark

Instructions to participants: Not applicable

Intervention 2

PDL

Number and frequency of treatments: 4 treatments, 2-week intervals

Wavelength/Fluence/Duration/Spot size: 585 nm/ 8-10 J/cm²/2 passes 40 ms/10mm²

Supplier: Cynergy; Cynosure, Inc. Chelmsford, MA, USA

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 and 8 weeks after final treatment (also assessed

at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in ILs and NILs count

Methods of assessing primary outcomes
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1. Questionnaires rating degree of satisfaction from 0 (neutral) to 10 (highly satisfied)

2. Numbers of ILs and NILs were counted before each treatment and at 4 and 8 weeks

after nal sessions

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Cunliffe’s grading system, standardised digital photographs taken during each treat-

ment visit

2. Monitored during study

Notes Language: English. We attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 774): “A randomised code was

used to determine treatment sides.”

Comment: We judged this as adequate and

at a low risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No evidence that participants and person-

nel were blinded. Given that one side of

the face was treated with IPL and the other

with PDL then it is unlikely that partici-

pants/performing clinicians were blinded.

We judged this as at an unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk No evidence that participants were blinded

was given, so we judged the risk of bias as

unclear for participant-assessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Although the study was described as “sin-

gle blind” on page 774, no measures used

for blinding of outcome assessors was de-

scribed. Insufficient information to permit

a clear judgement

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 774): “Twenty patients, one

man and 19 women….were enrolled. ….

Of these, 17 completed the study, three

female patients withdrew. The reasons for

withdrawal were schedule con ict for two

patients and pregnancy for one patient.”
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Comment: Outcome measures obtained

for 17/20 (85%) of subjects randomised,

with reasons for withdrawal reported. We

judged this as at a low risk of bias

Selective reporting (reporting bias) Low risk All outcome measures prespecified in the

methods section were reported, so we

judged this as a low risk of bias

Other bias Low risk No other potential sources of bias identi-

fied.

Darne 2011

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 1256): “The 1450 nm

Smoothbeam diode laser was provided by Candela (Cwmbran, UK) for the purpose of

research.” The study authors declared no conflict of interest

Setting: Single centre (Middlesbrough, UK)

Recruitment: By a single dermatologist in secondary care at the outpatient dermatology

department at a university hospital

Duration: 31 months, August 2006-February 2009

Participants Included:

Age (inclusion criterion; mean; range): > 16 years; 28 years; 18-47 years

Clinically evident acne: Yes

Severity of condition assessment: “moderate to severe acne”, “mild but treatment resistant

acne”, lesion counts and Leeds Revised Acne Grading Scale

Fitzpatrick skin types: I-V

Excluded

History of severe depression, pregnant or breastfeeding, dermal llers or ablative laser

treatment in the previous 3 months, systemic isotretinoin in the previous 12 months

Other: “Participants continued to use their prescribed acne treatment, which would have

had an equivalent effect on both the treated and control sides of the face.”

Enrolled: 38 (7M/31F)

Randomised: 38

Withdrawals/drop-outs: 4 participants did not attend for their laser treatments. The

reason for their withdrawal was not ascertained in the 2 who dropped out after the

first treatment. The 2 who did not attend after their second treatment had “changed

their minds” and it was not due to an adverse effect of the laser. 2 participants unable

to attend the appointment 1 month after final treatment (reasons not documented). 9

participants did not attend assessment appointments (one pregnant, reasons for the rest

not documented)

Final number and proportion of participants evaluable: 32 (84%) at 1 month after final

treatment; 23 (60%) at 12 months after final treatment

ITT analysis: No
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Interventions Intervention 1

Candela smooth beam laser; “double-pass technique (treatment was performed twice on

the appropriate side)”; participants could choose to use topical local anaesthetic (EMLA

cream; AstraZeneca, London, UK) applied 1 h prior to treatment

Number and frequency of treatments: 3 treatments, applied monthly

Wavelength/Fluence/Duration/Spot size: 1450 nm/8-9 J/cm²/210 ms/6 mm²

Supplier: Candela, Cwmbran, UK

Instructions to participants: Not applicable

Intervention 2

Nil

Outcomes Evaluation time points of review interest: 4 weeks after final treatment , then at 3-

monthly intervals for 12 months after the last treatment (also assessed at each session

whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in ILs count (papules and pustules not reported separately)

Methods of assessing primary outcomes

1. Non-standardised questionnaire relating to the lasered side of the face (“highly satis-

fied”, “satisfied”, “neutral” or “unsatisfied” and “would recommend to a friend” )

2. Spot counts using a transparent sheet with the assessor tracing and counting the ILs

on each side of the face. The nose was excluded as sebaceous hyperplasia can be difficult

to distinguish from acne lesions

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Leeds Revised Acne Grading Scale on photographs taken by the medical photography

department using standardised conditions

2. “All participants were given written information about the possible adverse effects of

the laser. Monitoring of these reactions took place at each assessment, prior to treatment

which was monthly for the first 12 weeks of the study. Participants were assessed by the

blinded observer in the dermatology department and asked specifically about adverse

effects at this point, which were documented. Participants then proceeded to a separate

location to receive their laser treatment. In addition, participants were given twenty-four

hour open access via telephone for concerns about serious adverse effects.”

Notes Language: English. Concomittant treatment allowed. “Eighteen participants had previ-

ously received a course of oral isotretinoin, nine of whom had had two previous courses

of oral isotretinoin.” Study authors were contacted and provided additional data on

reasons for withdrawal/drop-out, duration of the study, methods of monitoring adverse

effects, methods for blinding of performing and assessing investigators, timing of patient

satisfaction assessment and ITT

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Low risk Quote (page 1258): “The side of the face to

be treated was randomised as ‘left’ or ‘right’

using a computer-generated sequence.”

Comment: We judged this as adequate.

Allocation concealment (selection bias) Low risk Quote (page 1258): “This was put into

a sealed envelope by an individual not

involved in the trial. The envelope was

opened by the participant once they had

left the department.”

Comment: We judged this as adequate.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Study authors clarified

that participants and performing clinicians

were not blinded, so we judged the risk of

bias as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Study authors clarified that participants

were not blinded, so we judged the risk

of bias as high for participant-assessed out-

comes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quotes (page 1257): “Participants were as-

sessed by a single blinded investigator (S.

D.) just prior to their treatment so that

the assessor was not biased by post-laser

erythema on the treated side.”; “The pho-

tographs were also graded (the right and left

sides of the face separately) by D.C.S. who

was blinded as to the treatment allocation.

”

Quote (page 1258) “Assessments were

made by a single investigator (S.D.) who

was blinded as to the side of the face be-

ing treated. Participants were specifically

directed not to disclose which side of the

face was being treated to the assessor. Par-

ticipants had the allocated side of the face

treated at a separate location by a third in-

vestigator (E.L.H.) who was not involved

in assessments.”

Comment: We judged this as at a low risk

of bias.

Incomplete outcome data (attrition bias)

All outcomes

High risk Quotes (page 1259): “At visit 4 (primary

endpoint) 32 participants remained in the

study.”, “At visit 8 (12 months after the last

treatment) 23 participants remained in the

study”
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Comment: 32/38 (84.2%) randomised

participants included in the analysis at visit

4, however only 23/38 (60.52%) at visit 8.

We judged this as at a low risk of bias at 1

month after final treatment, but high risk

of bias at 12 months after final treatment

Selective reporting (reporting bias) Low risk All predefined outcomes were reported.

The time point for the evaluation of par-

ticipants for the “Participant’s global assess-

ment of improvement” was not given in

the report. Study authors clarified that the

patient satisfaction data were collected 4

weeks after final laser treatment

Other bias Unclear risk The study authors declared no conflict

of interest, but commercial sponsorship

might have introduced some bias. Insuffi-

cient information to permit a clear judge-

ment

de Arruda 2009

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared

Setting: Single centre, (Campinas, SP, Brazil)

Recruitment: Not stated

Duration: 11 months, November 2006 to September 2007

Participants Included

Age (inclusion criterion; mean; range): Not reported; 17.3 years ;not reported

Clinically evident acne: Yes

Severity of condition assessment: “Acne lesions grades II or III, according to the classi-

fication of the Brazilian Group of Acne”

Fitzpatrick skin types: Not reported

Other: “They were all healthy and had no other comorbidities or used any medication that

could have interfered in the progression or patient compliance to treatment.”; “Eleven

were mixed Brazilians, 47 were Caucasian, and two had no reference to race in the chart.

”

Excluded

Enrolled: 16 M/14 F in group 1; 18 M/12 F in group 2; 34 M/26 F in total

Randomised: 60 in total, 30 in each group

Withdrawals/drop-outs: 6 in group 1, 3 in group 2; 9 in total. Reasons not stated. Unclear

whether withdrawal or lost to follow-up

Final number and proportion of participants evaluable: 24 (80%) in group 1, 27 (90%)

in group 2; 51 (85%) in total
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ITT analysis: Not stated

Interventions Intervention 1

Facial hygiene soap and sun protection lotion SPF15 daily and blue light therapy

Number and frequency of treatments: 8 treatments in total, twice weekly with minimum

intervals of 48 h

Wavelength/Fluence/Duration/Spot size: 407-420 nm/(40 mW/cm²)/15 minutes/not

given

Supplier: Soret Blue Light (EVTECH and Komlux Fibras Opticas)

Instructions to participants: Not applicable

Intervention 2

Facial hygiene soap and sun protection lotion SPF15 daily and 5% benzoyl peroxide

Number and frequency of treatments: Twice daily. Length of treatment not clearly stated,

presumed to be the same as Intervention 1 i.e. 4 weeks

Supplier: Manufactured by the reference laboratory of the Service of Dermatology

Instructions to participants: Unclear whether participants were given adequate instruc-

tions

Outcomes Evaluation time points of review interest: None (assessed at 2 and 4 weeks whilst on

treatment, final evaluation at final treatment)

Primary outcomes of review interest recorded

1. Change from baseline in ILs & NILs count (papules, pustules and comedones not

recorded separately)

Methods of assessing primary outcomes

1. Counting the total number of ILs (papules and nodules) and NILs (comedones) on

the face and documented by photos

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Participants were asked about the occurrence of erythema, dryness, desquamation and

burning during treatment in all visits

Notes Language: Portuguese. Data was extracted from the English translation, available from

the journal’s web-site, by two review authors. Table 1 in the translation did not correspond

to the one in the original Portuguese version and was translated separately. In some

participants benzoyl peroxide treatment was reduced to once a day due to adverse effects.

Results at 4 weeks whilst on treatment only. We attempted to contact the study authors,

but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 464): “They were randomly

divided into two groups, ...”

Comment: Method used to generate the

allocation sequence was not stated
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Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk This was an open trial (as stated in the title)

, so we judged the risk of bias as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

High risk This was an open trial (as stated in the title)

, so we judged the risk of bias as high

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 85% of

randomised subjects; 80% of participants

randomised in the blue-light group and

90% of participants in the benzyl-peroxide

group. We judged this as at low risk of bias

Selective reporting (reporting bias) Low risk Quote (page 465): “The last visit (V4) was

carried out just for follow-up purpose after

the end of treatment, and we did not use it

to analyse efficacy by counting the number

of lesions. Visits V1 and V2 served as a

control to check patients’ compliance and

adverse events.”

Comment: Outcomes not reported at 2

weeks post treatment (visit V4). Reason for

lack of outcomes at 2 weeks was justified in

text, so we judged this as at low risk of bias

Other bias Unclear risk Sponsorship or potential conflicts of inter-

est were not declared. Insufficient informa-

tion was given to permit a clear judgement
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Elman 2003

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared. One of the study authors was em-

ployed by the company supplying the laser

Setting: Not reported (Israel?)

Recruitment: Not stated

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): > 18 years; 18.8 years; not stated

Clinically evident acne: Yes

Severity of condition assessment: “with mild to severe papulo-pustular acne”

Fitzpatrick skin types: Not reported

Other: participants had a wash-out period of at least 4 weeks from topical or oral anti-

acne medications

Excluded

More than two deep cysts or less than 10 ILs

Enrolled: 23 (11 M/12 F)

Randomised: 23

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: It was not stated whether out-

comes were obtained for all randomised participants

ITT analysis: Unclear

Interventions Intervention 1

Half of face treated with ClearLight Therapy System

Number and frequency of treatments: 8 treatments, twice a week for 4 weeks

Wavelength/Fluence/Duration/Spot size: 405-420 nm/15 min/other data not given

Supplier: ClearLight Therapy System (CureLight Ltd, distributed by Lumenis)

Instructions to participants: Not applicable

Intervention 2

Half of face covered with black cloth during treatment of the other side of the face

Outcomes Evaluation time points of review interest: 2, 4 and 8 weeks after final treatment (also

assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Percentage change in ILs (papules and pustules not reported separately)

Methods of assessing primary outcomes

1. ILs on the treated and untreated sides were counted and photographed at each treat-

ment and at follow-ups 2, 4 and 8 weeks after the end of therapy

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Not reported

Notes Language: English. Table with baseline data reported, which didn’t include ILs counts

of irradiated and non-irradiated sides of the face. Data on “median percent reduction of
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inflammatory acne lesions” expressed in graph format. McNemar analysis was used we

judged as appropriate. The study authors were contacted and additional data requested,

but they were unable to provide them

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 112): “One side of the face was

randomly chosen to be the treated side, and

the other side was covered by black cloth.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 112): “One side of the face was

randomly chosen to be the treated side, and

the other side was covered by black cloth.”

Comment: Given that one side of the face

was treated with light and the other was

covered with a black cloth it is unlikely that

participants and personnel were blinded.

We therefore judged the risk of bias as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 112): “Results were evaluated

by a trained physician blinded to the treat-

ment side.”

Comment: Method of blinding not de-

scribed, so we judged this as at and unclear

risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Number of withdrawals and lost to follow-

up not reported, final number of evaluable

participants not reported. Insufficient in-

formation was given to permit a clear judge-

ment

Selective reporting (reporting bias) Low risk All predefined outcomes were reported.

Other bias Unclear risk Sponsorship or potential conflicts of inter-

est were not declared. No other sources of

bias were identified. Insufficient informa-
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tion was given to permit a clear judgement

Fadel 2009

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. There were no commercial sponsors or

potential conflicts of interest

Setting: Single centre (Cairo, Egypt)

Recruitment: Dermatology Unit, University of Cairo

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): > 18 years; not stated, not stated

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate acne”

Fitzpatrick skin types: Not reported

Excluded

Oral retinoids within 1 year, systemic antibiotics within 1 month, topical acne treatment

within 2 weeks, pregnancy, lactation

Enrolled: Not stated (M/F not stated)

Randomised: 20

Withdrawals/drop-outs: 5 (before treatment; did not meet inclusion criteria) and 2 (after

1st treatment; personal reasons)

Final number and proportion of participants evaluable: 13 (65%)

ITT analysis: Not stated

Interventions Intervention 1

Topical liposomal methylene blue applied to half face and covered for 15 min then

treated with laser

Number and frequency of treatments: 2 treatments in total, weekly

Wavelength/Fluence/Duration/Spot size: 650 nm/other data not given

Supplier: Mesh-Tel-Division of Intelite Inc, Santa Monica, CA

Instructions to participants: Not applicable. “After treatment patients had to avoid sun

exposure...or use sunscreen of > 50 SPF and only an emollient soap could be used”

Intervention 2

Nil

Outcomes Evaluation time points of review interest: every two weeks for three months after treat-

ment (also assessed every two weeks whilst on treatment)

Primary outcomes of review interest recorded

1. Percentage change from baseline of ILs (papules and pustules not reported separately)

2. Percentage change from baseline of NILs (open and closed comedones not reported

separately)

Methods of assessing primary outcomes

1. & 2. Lesion count

Secondary outcomes of review interest recorded
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1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. Leeds revised acne grading system

2. Responses graded: 0 = acne worse, 1 = no change, 2 = slight improvement, 3 = moderate

improvement, 4 = marked improvement (page 985-986)

3. Post treatment pain, erythema, edema and hyperpigmentation if present were graded

on a 5-point scale (1 = none, 2 = slight, 3 = moderate, 4 = severe and 5 = intolerable)

Notes Language: English. No baseline data given for Leeds severity score. Data on baseline

lesion count and lesion count results presented in graph format. We attempted to contact

the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 987): “Twenty patients were

randomised to participate in the study...”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Given that one side of the face

was treated with liposomal methylene blue

applied and then laser it is unlikely that

participants/personnel were blinded. We

judged this as at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 986): “The evaluating derma-

tologist was blinded to the treatment/ con-

trol side.”

Comment: The method used for blinding

was not described and we judged this as at

unclear risk of bias
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Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures obtained for 65% of

randomised subjects. We judged this as at

high risk of bias

Selective reporting (reporting bias) High risk Quote (page 985): “At each treatment and

follow-up visit the patients and the eval-

uating dermatologists also had to decide

whether or not the patients condition had

improved. Responses were graded...”

Comment: Participant’s global assessment

of improvement results were not reported,

although they were assessed. Other out-

comes were reported at 4 and 12 weeks

only, although assessment was made every

2 weeks. We judged this as at high risk of

reporting bias

Other bias Low risk No other sources of bias were identified.

Genina 2004

Methods This was a parallel-group RCT (single or multiple treatment groups). Within each group

split-face or split-back design (different interventions)

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. Quote (page 833): “The authors are

grateful to Palomar Medical Products, Inc. for funding this work and providing the diode

IR laser and Nikon Coolpix 990 digital camera”

Setting: Single centre (Saratov, Russia)

Recruitment: “volunteers”, more information not reported

Duration: 5 months, February 2001- June 2001

Participants Included

Age (inclusion criterion; mean; range): Not given; not given; 17-27 years

Clinically evident acne: Yes

Severity of condition assessment: “with acne vulgaris ranging from light to severe

forms…”

Fitzpatrick skin types: Not reported

Excluded

“persons who expected to have excessive sun exposure, or with a history of keloid or

photosensitivity disorder, pregnant and lactating women, and mentally handicapped

persons were also excluded.”

Enrolled: 8 (3 M/5 F) in group 1; 4 (2 M/2 F) in group 2

Randomised: 8 in group 1, 4 in group 2

Withdrawals/drop-outs: Not specifically reported in the paper, but study authors pro-

vided further data that there were no withdrawals and lost-to-follow-ups

Final number and proportion of participants evaluable: 100% in both groups (8/8 in
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the single treatment group and 4/4 in the multiple treatment group)

ITT analysis: Unclear

Interventions Intervention 1

Topical application of indocyanine green 5 min before near infrared diode laser treatment

Number and frequency of treatments: Single treatment

Wavelength/Fluence/Duration/Spot size: 803 nm/15 and 30 J/cm²/5 min for the par-

ticipants with a light form of acne and 10 min for the participants with moderate to

severe/10 cm²

Supplier: OPC-BO15-MMM-FCTS, Opto Power Corp., Tucson, Arizona

Instructions to participants: Not applicable.

Intervention 2

Topical application of indocyanine green 5 min before near infrared diode laser treatment

Number and frequency of treatments: 8 treatments in total, applied twice a week, for

four weeks

Wavelength/Fluence/Duration/Spot size: 803 nm/15 and 30 J/cm²/5 min for the par-

ticipants with a light form of acne and 10 min for the participants with moderate to

severe/10cm²

Supplier: OPC-BO15-MMM-FCTS, Opto Power Corp., Tucson, Arizona

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

1 week after final treatment)

Primary outcomes of review interest recorded

1. Change from baseline in number ILs & NILs count

2. Percentage change from baseline of ILs & NILs count

Methods of assessing primary outcomes

1.& 2 Photographs, given to dermatologists who counted who counted the number of

“elements” (comedones, papules, pustules and nodules). “The number of active elements

was averaged”

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. After each treatment and at follow-up investigators assessed erythema, edema, hypo-

and hyper-pigmentation

Notes Language: English. The study authors were contacted and provided additional data in

2008, but we were unsuccessful in contacting them afterwards. They clarified that they

also recorded adverse effects and the methods they used for that. They also provided

additional data regarding actual lesion counts pre- and post treatment, as well as with-

drawals, lost-to-follow-ups and random sequence generation method

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 829): “The subjects were ran-

domly divided into single-treatment and

multiple-treatment groups.”
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Comment: Method used to generate the al-

location sequence was not stated in the pa-

per, but the study authors were contacted

and clarified that they used computer soft-

ware

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Given that one group received

multiple treatments and the other received

a single treatment then it is unlikely that

the personnel were blinded. We judged this

as at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 830): “To estimate the state of

a volunteer’s skin impartially, photographs

of both treated and control sites were given

to two dermatologists for the analysis...”

Comment: Unclear whether outcome as-

sessment was blinded. We judged this as at

an unclear risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Results reported for 100% of included par-

ticipants. However, it was not clearly stated

that there were no withdrawals or lost-to-

follow-up participants. It is not clear why

there are different numbers between groups

and so it is likely that some participants

dropped out. We judged this as an unclear

risk of bias

Selective reporting (reporting bias) Low risk Outcomes were not clearly stated. Study

authors provided complete data after they

were contacted. We judged this as at low

risk of bias

Other bias Unclear risk Commercial sponsorship declared, which

might have introduced some bias. No other

possible sources of bias were identified. In-

sufficient information was given to permit

a clear judgement

122Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Gold 2005

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared in the paper. The study authors later

clarified that the study was funded by Dusa Pharmaceuticals

Setting: Multicenter (Nashville,TN and La Jolla, CA) USA

Recruitment: Not reported

Duration: Start and end dates were not reported (2006-2007)

Participants Included

Age (inclusion criterion; mean; range): Not given; 31.0 years; 13-55 years

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate inflammatory acne lesions”; “lesion

counting by board-certified dermatologists”

Fitzpatrick skin types: Not reported

Other: evaluated participants: 16 white, 7 African-American, 1 American Indian, 1 of

Chinese origin

Excluded

Previous light therapy of any kind.

“patients had to be off systemic antibiotics for 4 weeks and systemic retinoids for 6

months prior to the study”; “during the 1 week washout phase, the patients refrained

from using any medicated topical products to treat their facial acne vulgaris except for a

standard facial cleanser”

Enrolled: 34 (M/F not stated, 3 M/22 F continued to follow-up)

Randomised: 34, 17 in each group

Withdrawals/drop-outs: 5 withdrawals and 3 lost to follow-up in group 1; 4 withdrawals

and 4 lost to follow-up in group 2. Reasons for withdrawal not reported

Final number and proportion of participants evaluable: 9 (51%) in group 1, 9 (51%) in

group 2

ITT analysis: No

Interventions Intervention 1

Blue light

Number and frequency of treatments: 8 treatments in total, twice per week during 4

weeks

Wavelength/Fluence/Duration/Spot size: 16 min, 40 s (1000 sec)/other data not given

Supplier: Blu-U. Blue light Photodynamic Therapy Illuminator Model 4170. Dusa Phar-

maceuticals

Instructions to participants: Not applicable

Intervention 2

Topical clindamycin 1% solution

Number and frequency of treatments: Applied at home twice daily for 4 weeks

Supplier: Cleocin T, UpJohn Pharmaceuticals, Wilmington, MA

Instructions to participants: Unclear whether participants were given adequate instruc-

tions
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Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

4 weeks whilst on treatment)

Primary outcomes of review interest recorded

1. Change from baseline in ILs & NILs count (papules, pustules and comedones not

reported separately)

Methods of assessing primary outcomes

1. Lesion count

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. Using “global severity score analysis”

2. Using an “overall improvement score”

3. “noted and documented at all times during the time period of this trial”

Notes Language: English. The study authors were contacted and provided additional informa-

tion on power calculation, sponsorship/possible conflicts of interest, recruitment, acne

severity assessment method, ITT analysis, study duration and methods used for random

sequence generation, allocation concealment and blinding. They clarified that “averages”

reported stand for “means” and that compliance assessment of participants on topical

clindamycin was undertaken by “collection of bottles used”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 65 ): “During the 4-week

treatment phase, patients were randomised

to receive either:...”

Comment: Method used to generate the al-

location sequence was not stated. The study

authors were contacted but were unable to

provide additional data on the method used

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported in the paper. The study authors clar-

ified that the allocation was concealed but

were unable to provide additional data on

the method used. We therefore judged the

risk of bias as unclear

Blinding of participants and personnel

(performance bias)

All outcomes

High risk The study authors clarified that the partic-

ipants and performing clinicians were not

blinded. We judged this as at high risk of

bias
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Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 65 ): “A blinded investiga-

tor evaluated the patient and performed

acne vulgaris lesion counts, a global severity

score analysis, and an overall improvement

score.”

Comment: The method of blinding not de-

scribed, so we judged this as at unclear risk

of bias

Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures were obtained for 53%

of subjects randomised and we judged this

as at a high risk of bias

Selective reporting (reporting bias) High risk Quote (page 67): “Improvement scores and

global improvement scores were similar be-

tween both groups of patients”

Comment: Outcomes were not specifically

reported for global severity score nor overall

improvement score. We judged this as at a

high risk of reporting bias

Other bias Unclear risk Sponsorship or potential conflicts of inter-

est were not declared in the paper. The

study authors later clarified that the study

was funded by Dusa Pharmaceuticals. In-

sufficient information to permit a clear

judgement
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Gold 2011

Methods This was a split-face RCT.

Unit of randomisation: Lesion. Quote (page 309): “For each subject, 2 similar lesions

(either papules or pustules of similar eruption status and age), one of each side of the

face were identified by the physician and were randomly assigned to treatment of either

the active or sham device.”

Power calculation: Unclear

Ethical approval: Unclear. Informed consent was obtained. Quote (page 309): “… were

included in the study after signing the informed consent form approved by the auspices

of an institutional review board (IRB).”

Sponsorship and conflict of interest: Sponsorship not declared. Conflict of interest de-

clared: “Dr. Gold is a consultant to Pharos Life, a division of Syneron-Candela, speaks

on their behalf and performs research.”

Setting: Single centre, Nashville, Tennessee (USA)

Recruitment: Tennessee Clinical Research Center

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not stated; 22 ± 4 years; not stated

Clinically evident acne: Yes

Severity of condition assessment: Mild-moderate acne, Burton scale

Fitzpatrick skin types: I-IV

Other: willing and able to comply with treatment, willing and able to give consent

(for subjects under 18 years of age the legal guardian willing to give consent); female

participants of childbearing potential negative urine pregnancy test result at baseline and

a reliable method of contraception throughout the study

Excluded

“...received treatment to their face with an investigational device or drug within 30 ...

had excessive facial exposure to sunlight or artificial UV-light within one month prior the

study.”; skin type V or VI; severe acne vulgaris requiring prescription medications; use of

topical or systemic steroids or NSAIDs (e.g. pain or skin conditions); clinically infected

lesions requiring systemic antibiotics and/or local antiseptics and/or other treatment;

pregnant or nursing women; known history of poor compliance with medical treatment

Enrolled: 30 (2 M/28 F)

Randomised: 30

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

Blue LED treatment. “Upon pressing the start button, the treatment device provides

a short one second vibration to signal the start of treatment, and then the LEDs are

illuminated and vibration provided throughout the treatment cycle.”

Number and frequency of treatments: 4 in total, in two consecutive days, 2 per day

Wavelength/Fluence/Duration/Spot size: 414 nm/unclear/duration 2 min

Supplier: Tanda Zap (TZ) device, Pharos Life Corp., a subsidiary of Syneron - Candela,

Ontario, Canada

Instructions to participants: Unclear

Intervention 2

Placebo (sham device)

Number and frequency of treatments: 4 in total, in two consecutive days, 2 per day
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Wavelength/Fluence/Duration/Spot size: Not applicable

Supplier: Unclear

Instructions to participants: Unclear

Outcomes Evaluation time points of review interest: None, please see ’Notes’ (assessed “up to 10

days post the first treatment or until the lesions resolved”)

Primary outcomes of review interest: not recorded. Please see ’Notes’.

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. “Adverse events were monitored, and patients were photographed on each visit.”

Notes Language: English. Comparison of interventions and the outcomes at time points as

defined by our protocol was not possible because of different time points of final eval-

uation, as each “participant was followed for up to 10 days post the first treatment or

until the lesions resolved”. Improvement evaluated at lesion level. Quote (page 310):

“The two inflammatory lesions, similar in their appearance and severity were evaluated

by both the physician and the subject pre and post each treatment in order to measure

the difference over baseline in lesions treated with the active TZ vs. lesions that were

treated with the sham. Lesions were evaluated using the following criteria: lesion size

(not raised, slight, moderately or severely raised) and erythema (none, trace, moderate,

severe).”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 309): “For each subject, 2 sim-

ilar lesions (either papules or pustules of

similar eruption status and age), one of each

side of the face were identified by the physi-

cian and were randomly assigned to treat-

ment of either the active or sham device.”

Comment: Method used to generate the

allocation sequence was not stated. We

judged this as at unclear risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Quotes (page 309): “The subjects served as

their own controls and all were treated by

the Principal Investigator (PI) or his desig-

nated staff with both the active and sham

devices.”; “Upon pressing the start but-

ton, the treatment device provides a short

one second vibration to signal the start of

treatment, and then the LEDs are illumi-
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nated and vibration provided throughout

the treatment cycle. The sham device has

a completely similar look to the active de-

vice, but it does not deliver any therapeutic

light and does not vibrate throughout the

treatment cycle; it only provides a short vi-

bration at the start and end of treatment to

signal a complete cycle.”

Comment: Unclear whether adequate

blinding of participants and performing

clinicians was achieved. The sham device

did not vibrate nor emit light therefore

likely that participants would have been

able to identify treatment device. Inten-

tion and/or method to blind the perform-

ing clinicians not described. We judged this

as at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes

of interest for this review. Please see ’Notes’

above

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Intention and/or method to blind the as-

sessing physicians were not specifically re-

ported. We judged this as at unclear risk of

bias

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not reported whether there were partici-

pants who withdrew or were lost to follow-

up. We judged this as at unclear risk of bias

Selective reporting (reporting bias) High risk Outcomes not clearly pre-specified. Ad-

verse effects not reported, although pre-

specified in the methods section. We

judged this as at high risk of bias

Other bias Unclear risk Sponsorship unclear. Unclear who pro-

vided the sham device. Conflicts of interest

reported. We judged this as at unclear risk

of bias
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Haedersdal 2008

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 387): “Disclosure: V-beam

Perfecta was borrowed from Candela Laser Corp., Wayland, Mass (M. H.). Lectures

given for PhotoCure as part of an educational program (by M. H., S. R. W., H. C. W.).”

Setting: Single centre, (Copenhagen) Denmark

Recruitment: participants were recruited from advertisements and among participants

referred to the Department of Dermatology, Bispebjerg Hospital

Duration: 5 months, November 2006-March 2007

Participants Included

Age (inclusion criterion; mean; range): 18 > years; not given; 18-31 years

Clinically evident acne: Yes

Severity of condition assessment: “at least a total of 12 in ammatory symmetrically

distributed facial acne lesions ”

Fitzpatrick skin types: I-III

Excluded

History of topical acne treatments within 2 weeks of study initiation, oral antibiotic

treatment within 4 weeks, oral retinoid treatment within 6 months of study initiation.

Contraceptive pills with anti-androgenetic efficacy were not to be instituted within 12

weeks of study initiation. Pregnant or lactating woman and participants with a known

history of melasma were excluded

Enrolled: 15 (5 M/10 F)

Randomised: 15

Withdrawals/drop-outs: 1 withdrew after 3rd treatment (personal reasons); 2 were lost

to follow-up at weeks 6 and 7 because of need for topical treatment

Final number and proportion of participants evaluable: 14 (93%) at week 4 and 12

(80%) at week 12

ITT analysis: Not stated

Interventions Intervention 1

Long PDL (two passes), with pre-operative MAL cream (approximately 2 g) applied 3

h before laser exposure; “covered with light impermeable dressing”

Number and frequency of treatments: 3 in total, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 595 nm/7.5 J/cm²/10 ms (pulse width)/10

mm²

Supplier: Metvix, Photocure ASA, Oslo, Norway; V-beam Perfecta, 595 nm, Candela

Laser Corp., Wayland, Mass

Instructions to participants: Not applicable

Intervention 2

Long PDL (two passes)

Number and frequency of treatments: 3 in total, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 595 nm/7.5 J/cm²/10 ms (pulse width)/10

mm²

Supplier: V-beam Perfecta, 595 nm, Candela Laser Corp., Wayland, Mass

Instructions to participants: Not applicable
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Outcomes Evaluation time points of review interest: 4 and 12 weeks after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in ILs counts (papules and pustules not reported separately)

3. Change from baseline in NILs count (open and closed comedones not reported

separately)

Methods of assessing primary outcomes

1. Numerical scale ranging from 0-10 (0 = no satisfaction and 10 = best imaginable

satisfaction)

2. & 3. Lesion counts (A dermatologist counted the number of different acne lesions

at on-site visits, counts were taken separately from the left and right sides by a face-

counting template)

Secondary outcomes of review interest recorded

1. Adverse effects (pain, erythema, edema, pustules, crusting, and oozing skin areas,

hyperpigmentation, hypopigmentation and scarring)

Methods of assessing secondary outcomes

1. Pain was assessed using a numeric scale ranging from 0-10 (0 = no pain and 10 =

worst imaginable pain). Erythema, edema, pustules, crusting, and oozing skin areas were

evaluated the day after rst treatment (4-point scale) and participants filled in a question-

naire concerning the duration of skin reactions. Adverse effects of hyperpigmentation,

hypopigmentation and scarring were evaluated before second and third laser treatments

and at subsequent visits up to 3 months after nal treatment

Notes Language: English. We attempted to contact the study authors, but were not successful.

Sponsors were not contacted

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 388): “The randomisation was

carried out by patients drawing lots be-

tween opaque sealed envelopes containing

cards with ’LPDL’ or ’MAL-LPDL’ repre-

senting the treatments for right and left

split-face sides.”

Comment: We judged this as adequate.

Allocation concealment (selection bias) Low risk Quote (page 388): “The randomisation was

carried out by patients drawing lots be-

tween opaque sealed envelopes containing

cards with ’LPDL’ or ’MAL-LPDL’ repre-

senting the treatments for right and left

split-face sides.”

Comment: We judged this as adequate.

Blinding of participants and personnel

(performance bias)

High risk No intended blinding of participants/per-

forming clinicians reported. No evidence
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All outcomes that participants/clinicians were blinded

provided. Given that one side of the face

was treated with MAL cream for 3 h before

laser treatment then it is unlikely that per-

sonnel were blinded, and that participants

were blinded successfully (see below). We

therefore judged the risk of bias as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Quote (page 389 ): “...the blinding was

not ideal as two patients spontaneously told

which side was preoperatively treated with

MAL.”

Comment: We judged this as at a high risk

of bias for participant-assessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 389 ): “The evaluating der-

matologist was not the same as the treating

dermatologist and case record forms were

not available when the clinical assessments

were performed. However, the blinding was

not ideal as two patients spontaneously told

which side was preoperatively treated with

MAL.”

Comment: We judged this as at a low risk

of bias.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 93.33%

randomised participants at 4 weeks of fol-

low up, and for 80% at 12 weeks of follow-

up. We judged this as at a low risk of bias

Selective reporting (reporting bias) Low risk All predefined outcomes were reported.

Other bias Unclear risk Some bias might have been introduced by

conflicts of interests the study authors have

declared. No other possible sources of bias

were identified. Insufficient information to

permit a clear judgement
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Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared

Setting: Single centre, Seoul (Korea)

Recruitment: Seoul National University Hospital, details not provided

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): Not stated; not stated; 19-35 years

Clinically evident acne: Yes

Severity of condition assessment: “at least grade 2 (Cunliffe acne grading system)”

Fitzpatrick skin types: IV-V

Excluded

“...history of keloid, photosensitive disorders, taking medication such as oral contra-

ceptives, oral antibiotics, and topical agents within four weeks, treatment with oral

isotretinoin within the past six months, or pregnant and/or lactating women.”

Enrolled: 22 (2 M/20 F)

Randomised: 22

Withdrawals/drop-outs: 2 withdrawals due to side effects after applying 37 J/cm²; “pain,

severe erythema, and considerable edema until ve days after treatment. Furthermore,

postinflammatory hyperpigmentation persisted for four weeks after treatment.”; 22 J/

cm² was used for the remaining 20 participants

Final number and proportion of participants evaluable: 20 (2 F/18 M) (91%)

ITT analysis: Unclear

Interventions Intervention 1

2 g of MAL applied, 3 h incubation time, MAL “removed with a mild soap and 70%

alcohol”, followed by red light application

Number and frequency of treatments: 3 in total, 2-week intervals

Wavelength/Fluence/Duration/Spot size: 630 nm/22 J/cm²/other not reported

Supplier: Metvix; Galderma, Watford, UK; Aktilite CL 128; PhotoCure ASA, Oslo,

Norway

Instructions to participants: Not applicable

Intervention 2

2 g of MAL applied, 3 h incubation time, MAL “removed with a mild soap and 70%

alcohol”, followed by IPL application

Number and frequency of treatments: 3 in total, 2-week intervals

Wavelength/Fluence/Duration/Spot size: 530-750 nm; 8-10 J/cm²/2 x 2.5 ms/ 10 x 48

mm²

Supplier: Metvix; Galderma, Watford, UK; Ellipse Flex system; Danish Dermatologic

Development, Horsholm, Denmark

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement
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2. Percentage change from baseline in ILs count (papules, pustules and nodules not

reported separately)

3. Percentage change from baseline in NILs count (open and closed comedones not

reported separately)

Methods of assessing primary outcomes

1. “The patients assessed improvement subjectively, using a visual analogue scale from

10 to 0 (in which 10 was the same as before the rst treatment and 0 meant currently

with no acne).”

2. & 3. “During each visit, standardized digital photographs were taken. The number

of in ammatory and non-in ammatory acne lesions on both sides was counted by two

independent dermatologists, blinded to the subject’s condition, before each treatment

and at four weeks after the last treatment.”

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. “The acne grade was assessed according to the Cunliffe acne grading system.”

2. “Complications, including erythema and hyperpigmentation, were also assessed at

each visit…Subjects were asked to grade the pain during illumination with light sources

and after treatment. Pain was also assessed by means of a visual analogue scale from 0 to

10 in which 0 was ’no pain’ and 10 ’pain as bad as it could be’.”

Notes Language: English. We attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 2): “The application side of

the two different methods was randomised

before the rst treatment.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method used to conceal

the allocation sequence were not specifi-

cally reported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Intention and/or method used to blind

performing clinicians and/or participants

were not specifically reported

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Intention and/or method used to blind par-

ticipants were not specifically reported. We

therefore judged the risk of bias as unclear

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 2): “During each visit, stan-

dardized digital photographs were taken.

The number of in ammatory and non-in
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ammatory acne lesions on both sides was

counted by two independent dermatolo-

gists, blinded to the subject’s condition, be-

fore each treatment and at four weeks after

the last treatment.”

Comment: We judged this as adequate for

investigator-assessed outcomes and risk of

bias as low

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for over 80%

of randomised participants. We judged the

risk of bias as low

Selective reporting (reporting bias) Low risk All outcomes pre-specified in the methods

section were reported

Other bias Unclear risk Sponsorship or potential conflicts of inter-

est were not declared. Insufficient informa-

tion was given to permit a clear judgement

Hongcharu 2000

Methods This was a parallel-group RCT (single vs multiple treatments). Within each group par-

ticipants’ backs were split into 4 areas to which different interventions were applied

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. Quote (page 190): “We thank DUSA

Pharmaceuticals Inc. for donating the ALA supply. DUSA did not fund this research,

and none of the study authors has any financial interest in DUSA or ALA-PDT for acne”

Setting: Single centre (Boston, Massachusetts, USA)

Recruitment: Not reported

Duration: 6 months, October 1998-March 1999

Participants Included

Age (inclusion criterion; mean; range): Not stated; 30 in single treatment group, 27 in

multiple treatment group; range 18-44 (whole sample)

Clinically evident acne: Yes

Severity of condition assessment: Mild-moderate, Burke & Cunliffe grades 1-4 (Leeds

acne grading system)

Fitzpatrick skin types: I-IV

Excluded

“Topical acne treatment, systemic antibiotics in the past 2 weeks, or systemic retinoids in

the past year, medication that may exacerbate or alleviate acne, planning to have excessive

sunlight exposure, history of keloid or photosensitivity disorder, Fitzpatrick photo type

V-VI; pregnant and lactating women.”

Enrolled: 23

Randomised: 23
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Withdrawals/drop-outs: “One was dropped from the study because his asthma necessi-

tated systematic steroid treatment, which is one of the exclusion criteria” (page 185). It

was unclear which group that participant was randomised to

Final number and proportion of participants evaluable: 22/23 (96%); 11 (9 M/2 F) in

the single treatment group and 11 (8 M/3 F) completed in the multiple treatment group

completed

ITT analysis: No

Interventions Intervention 1

Skin cleaned with 70% propyl-alcohol, 20 % ALA in hydroalcoholic vehicle applied for

3 h under occlusion with plastic film (Saran wrap) + red light

Number and frequency of treatments: Single treatment or multiple treatments (four in

total, once a week in four consecutive weeks)

Wavelength/Fluence/Duration/Spot size: 550-700 nm/150 J/cm²/for 3 h/not reported

Supplier: Levulan, DUSA Pharmaceuticals; laser supplier not reported

Instructions to participants: Not applicable

Intervention 2

Skin cleaned with 70% propyl-alcohol, 20% ALA in hydroalcoholic vehicle applied for

3 h under occlusion with plastic film (Saran wrap)

Number and frequency of treatments: Single treatment or multiple treatments (4 in total,

once a week in 4 consecutive weeks)

Supplier: Levulan, DUSA Pharmaceuticals

Instructions to participants: Not applicable

Intervention 3:

Red light alone

Number and frequency of treatments: Single treatment or multiple treatments (4 in total,

once a week in 4 consecutive weeks)

Wavelength/Fluence/Duration/Spot size: 550-700 nm/150 J/cm²/ for 3 h/not reported

Supplier: Not reported

Instructions to participants: Not applicable

Intervention 4

Untreated control

Outcomes Evaluation time points of review interest: 2, 3, 10 and 20 weeks after final treatment

(also assessed at 1 week after final treatment)

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. Modified Michaelson grade score

2. Non-standardised grading scale: -3 for over 50% exacerbation, -2 for 25% to 50%

exacerbation, -1 for 25% to 0% exacerbation, 0 if unchanged, 1 for 1% to 25% im-

provement, 2 for 25% to 50% improvement, 3 for 50% to 75% improvement, 4 for

75% to 99% improvement and 5 for 100% improvement, compared with the baseline,

using photographs

3. Scored by clinical evaluation of erythema, edema, loss of epidermis, hyperpigmenta-

tion, haemorrhage, vesiculation, exfoliation on a VAS from 0-3 (0 = absent,1 = mild, 2
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= moderate, 3 = severe)

Notes Language: English. Mean + SEM results data reported in graph-format for 1.& 2. sec-

ondary outcome of review interest. It appears that statistical tests were used to compare

the different treatments used within each group rather than between the two randomised

groups. The study authors were contacted in 2008, but were unable to provide additional

information. We have not attempted to contact the study authors again

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 184): “Subjects were ran-

domly divided into single-treatment and

multiple-treatment groups.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 184): “Clinical improvement

was globally assessed by three dermatolo-

gists unaware of the status of the treatment,

who blindly graded changes in acne from

fixed-magnification clinical photographs,

after being shown a small set of standard-

ized series of slides, not used in the data

evaluation.”

Comment: We judged this as adequate and

at a low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk 95.6% of randomised participants were

evaluated. We judged this as adequate

Selective reporting (reporting bias) Low risk All predefined outcomes were reported.
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Other bias Low risk Study authors declared that industry do-

nated the ALA supply, but the study au-

thors clarified their role in the study and

we judged this was unlikely to affect the

results. We therefore judged the risk to be

low

Hörfelt 2006

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quotes (page 608): “Conflicts of interest:

A-M.W has received fees from Photocure for giving lectures and for organizing education.

”; (page 612) “Acknowledgements: This study was funded by PhotoCure ASA, Oslo,

Norway”

Setting: Multicenter (Gothenburg and Stockholm, Sweden; Moss, Norway)

Recruitment: By outpatient dermatology clinics in 2 centres in Sweden (male participants

only) and 1 centre in Norway

Duration: 8 months, October 2004-May 2005

Participants Included

Age (inclusion criterion; mean; range): > 15 years; 18; 15-28

Clinically evident acne: Yes

Severity of condition assessment: “active inflammatory acne” ; “Leeds score 5-10” (mod-

erate and severe) ; “Moderate inflammatory facial acne vulgaris was defined as at least

10 inflammatory lesions (papules and pustules) and 15-100 non-inflammatory lesions

(open and closed comedones), excluding the nose”

Fitzpatrick skin types: I-III

Excluded

Not stated

Other: Acne treatments were discontinued up to 3 months before the study

Enrolled: 30 (25 M/5 F)

Randomised: 30

Withdrawals/drop-outs: 2 withdrawals due to moderate erythema, 1 due to moderate

pain. No drop-outs

Final number and proportion of participants evaluable: 27 (90%)

ITT analysis: Yes

Interventions Intervention 1

MAL cream 160 mg/g applied to side of face in 1 mm thick layer (above the jaw line)

excluding the nose and a 1 cm periocular area and covered with an adhesive occlusive

dressing. Nodular or cystic lesions were prepared using a cannula to facilitate cream

penetration. After 3 h the cream was wiped off both sides immediately before illumination

with non coherent red light

Number and frequency of treatments: 2 in total, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 635 nm/ 37 J/cm²/other data not given
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Suppliers: Aktilite CL 128 lamp; MAL cream: Metvix, Photocure ASA, Oslo, Norway;

occlusive dressing: 3M Tegaderm Beirsdorf A/S, Birkhoed, Denmark OR Opsite, Smith

& Nephew, Hull, UK

Instructions to participants: Not applicable

Intervention 2

Placebo cream applied to side of face in 1 mm thick layer (above the jaw line) excluding

the nose and a 1 cm periocular area and covered with an adhesive occlusive dressing.

Nodular or cystic lesions were prepared using a cannula to facilitate cream penetration.

After 3 h the cream was wiped off both sides immediately before illumination with non

coherent red light

Number and frequency of treatments: 2 in total, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 635 nm/37 J/cm²/other data not given

Suppliers: Aktilite CL 128 lamp; occlusive dressing: 3M Tegaderm Beirsdorf A/S,

Birkhoed, Denmark OR Opsite, Smith & Nephew, Hull, UK

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 and 10 weeks after final treatment (also

assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Percentage change from baseline of ILs counts (papules and pustules not reported

separately)

2. Percentage change from baseline of NILs lesion counts (open and closed comedones

reported separately)

Methods of assessing primary outcomes

1. Lesion count “recorded by the investigator in the clinic by marking with a pen each

lesion on the face that was counted to make sure each lesion was counted only once”

2. Lesion count (see above)

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. 6-point rating scale (“1 - Almost clear: A few scattered comedones and a few (less

than ve) small papules 2 - Mild: Easily recognizable; less than half the face is involved.

Many comedones and many papules and pustules 3 - Moderate: More than half of the

face is involved. Numerous comedones, papules and pustules 4 - Severe: Entire face is

involved. Covered with comedones, numerous papules and pustules and few nodules

and cysts 5 - Very Severe: Highly in ammatory acne covering the face; with nodules and

cysts present”)

2. All adverse events were assessed, pain after illumination using VAS

Notes Language: English. This was a split-face trial but the last paragraph on page 610 describes

results in “MAL-PDT” and “placebo-PDT” groups which is a bit confusing. It was not

specified on which side of the face adverse events causing drop-out occurred. The study

authors were contacted and provided additional data in 2008 (results’ details), but we

were unsuccessful in contacting them afterwards. Sponsors were contacted regarding

rates of application site blisters, and provided information as follows: “1 report from 30

Metvix (double concentration of Visonac) treated patients”

Risk of bias
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Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 609): “Each patient was

randomly assigned to placebo and MAL

cream, each to be applied to one side of the

face.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Quotes (page 609): “The application was

done in a double-blinded manner (blinded

to both patient and investigator) as the

MAL cream and the placebo cream were of

the same colour and consistency.”;

Quote (MD thesis, page 42): “However, an

experienced observer could tell the differ-

ence since the MAL cream gave obvious

side effects such as pain shortly after onset

of illumination.”

Comment: Despite the fact that some bias

might have been introduced, we judged it

as at a low risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quotes (page 609): “The double-blind de-

sign of the study allowed the same investi-

gator to perform the counting and severity

scoring as well as performing the treatment.

Each side of the face was photographed to

document the patient’s participation in the

study, and to support the clinically assessed

outcomes.”;

Quote (MD thesis, page 42): “However, an

experienced observer could tell the differ-

ence since the MAL cream gave obvious

side effects such as pain shortly after onset

of illumination.”

Comment: Despite the fact that some bias

might have been introduced, we judged it

as at a low risk
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Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 609): “Efficacy and safety

analyses were performed on the intention-

to-treat population (including all 30 par-

ticipants) using the last observation car-

ried forward method for missing data.”

Comment: Although an ITT analysis was

performed, three of the 30 participants

dropped out of the study due to adverse

effects between the first and second PDT

treatments. The study authors used the

LOCF method to account for missing data

for these three patients. The study authors

state using both ITT and LOCF, in this

way, within their analyses. In a full ITT

analysis, the 3 participants’ latter observa-

tions would be missing, however according

to the study authors, they use the LOCF

values for the missing data of these 3 indi-

viduals

As outcome measures were obtained for

90% of subjects randomised, we judged

this as at a low risk of bias.)

Selective reporting (reporting bias) Unclear risk Baseline data reported for both ILs and

NILs as absolute counts. Results reported

for NILs as absolute counts, whilst as per-

centage changes only for ILs. Acne severity

score non reported for 4 weeks post-treat-

ment assessment. We judged this as at un-

clear risk of bias

Other bias Unclear risk Commercial sponsorship might have intro-

duced some bias. We judged this as at an

unclear risk of bias
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Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (pages 248-249) “study organized

under the license No.169/2011 from the Ministry of Health of Romania”

Setting: Single centre (Craiova, Romania)

Recruitment: “an outpatient laser clinic in Craiova (Medical Center Dr. Ianosi) with high

expertise in acne treatment in the Oltenia region (which has over 2.5 million inhabitants)

.”

Duration: 6 months, March 2012-August 2012

Participants Included

Age (inclusion criterion; mean; range): > 18 years; median 24.1 years; not reported

Clinically evident acne: Yes

Severity of condition assessment: “...with mild to moderate acne vulgaris, with one or

more inflammatory lesions”

Fitzpatrick skin types: I-IV

Excluded

Quote (page 249): “Open lesions, broken and extremely dry skin; Any active infections;

History of skin cancer or precancerous lesions, herpes type I or II, lupus erythematous,

porphyria, endocrine disorders; Patients who have used Accutane within the last 6 months

or photosensitive medications; Patients who were recently tanned; Pregnant or nursing

women”

Enrolled: Not reported, M/F unclear

Randomised: 180 (60 in each group), 56 M/124 F

Withdrawals/drop-outs: Unclear. “A total of 57 patients were removed from the study:

23 patients breached protocol, 12 patients were not able to continue the treatment, and

22 patients refused to continue the study due to absence of therapeutic response (all

from control group).”

Final number and proportion of participants evaluable: 123/180 (68%, 37 M/86 F);

43/60 (72%), 44/60 (73%), 36/60 (60%)

ITT analysis: No

Interventions Intervention 1

IPL + vacuum. Before each visit the participants were exposed to steam for 10 min

Number and frequency of treatments: Once a week for 5 weeks

Wavelength/Fluence/Duration/Spot size: 500-1200 nm; “Two passes were performed on

each patient with energy level 6, vacuum V3 for chins and S3 for forehead, double pulse,

3 ms pulse width and 750 ms pulse delay for skin type II and light III. For dark III and

IV phototypes, we used energy level 4, vacuum V2 for chins and S1 or S2 for forehead,

double pulse, 25 ms pulse width and 750 ms pulse delay”

Supplier: Acleara ™ Acne Clearing System, manufactured by Theravant, Inc. for Palomar

Medical Technologies, Burlington, VT, USA

Instructions to participants: Adequate

Intervention 2

IPL

Number and frequency of treatments: Once a week for 5 weeks

Wavelength/Fluence/Duration/Spot size: 400-700 nm and 870-1200 nm/100 ms pulse
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width and 10-12 J/cm² fluence for the first pass and 20 ms pulse width and 8-10 J/

cm² fluence for the second. For later visits, pulse width and fluence gradually increased

according to FPT

Supplier: StarLux System Lux V Pulsed Light Handpiece, Palomar Medical Technologies,

Burlington, VT, USA

Instructions to participants: Adequate

Intervention 3

Anti-acne micellar solution

Number and frequency of treatments: For 5 weeks, frequency unclear

Supplier: Bioderma Laboratoire Dermatologique

Instructions to participants: Unclear

Outcomes Evaluation time points of review interest: None (assessed at each session whilst on treat-

ment, final evaluation at final treatment)

Primary outcomes of review interest: not assessed

Secondary outcomes of review interest recorded

1. Investigator’s assessment of change in acne severity

2. Investigator’s global assessment of improvement

3. Changes in quality of life

4. Adverse effects

Methods of assessing secondary outcomes

1. Leeds revised acne grading system; standardised photographs

2. Based on “evolution of papules, pustules and comedones”; “Insignificant result (1)

-lesion numbers and erythema reduction between 0% and 25%; Moderate result (2)-

lesion numbers and erythema reduction between 26% and 50%; Good result (3)-lesion

numbers and erythema reduction between 51% and 75%; Very good result (4)-lesion

numbers and erythema reduction between 76% and 100%”

3. Cardiff Acne Disability Index (CADI)

4. “Pain during treatment was evaluated as painless (0), light pain (1), moderate pain (2)

, and severe pain (3).”

Notes Language: English. Groups comparable at baseline. No mention of systemic nor topical

treatment wash-out periods (only for Accutane). The intervention changed according to

skin type. Last evaluation at final treatment. Results in graph format. We attempted to

contact the study authors but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 254): “For allocation of the

participants, a computer generated list of

random numbers was used.”

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) Low risk Quote (page 254): “Prior to every enrol-

ment, patient allocation to one group or

another was transmitted through phone to
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the principal investigator by a computer

specialist not involved in this study.”

Comment: We judged this as adequate and

risk of bias as low.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Control group didn’t have a ’placebo’ inter-

vention. Due to nature of intervention it

is hard to blind participants/personnel. No

evidence and details of blinding of partici-

pants and personnel. We judged this as at

unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Control group didn’t have a ’placebo’ inter-

vention. Due to nature of intervention it

is hard to blind participants/personnel. No

evidence and details of blinding of partici-

pants and personnel

Comment: We judged this as at unclear risk

of bias.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 254): “Standardized digital

photos of each patient were taken prior to

starting a treatment session and after ev-

ery visit using a Cannon G9 Power Shot

12.6 M pixels Camera. Two observers, not

involved in the recruitment of patients in

order to maintain the concealment of the

allocated interventions, evaluated each pa-

tient weekly.”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures reported for less than

80% of participants randomised in total

and for each group, so we judged this as at

high risk of bias

Selective reporting (reporting bias) Low risk All prespecified outcomes of interest to this

review were reported

Other bias Low risk No other possible source of bias identified.
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Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. Quote (page 80): “Funding sources: Laser

and patient stipend provided by Candela Corporation. Disclosure: Dr Friedman has

been a paid investigator for Candela Corporation.”

Setting: Single centre, (Houston, Texas, USA)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; 23 years; 18-39 years

Clinically evident acne: Yes

Severity of condition assessment: “at least 20 active in ammatory acne lesions”

Fitzpatrick skin types: II-VI

Excluded

Pregnancy, treatment with oral isotretinoin within 6 months, commencement or alter-

ation in the use of oral contraceptives during the previous 3 months, use of oral antibi-

otics in the previous 4 weeks, use of laser/light based acne treatments within 6 months,

tanned skin, recent excess sun exposure

Enrolled: 20 (10 M/10 F)

Randomised: 20

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 20 (100%)

ITT analysis: No

Interventions Intervention 1

Topical lidocaine 5% 1 hour before laser treatment with non overlapping single pulses

of diode laser with an integrated dynamic cooling device

Number and frequency of treatments: 3 treatments, every 3-4 weeks

Wavelength/Fluence/Duration/Spot size: 1450 nm/14 J/cm²/not reported/6 mm²

Supplier: Smoothbeam, Candela Corp., Wayland, Mass

Instructions to participants: Not applicable. “Patients were counselled to avoid sun ex-

posure after the laser treatment and counselled to use a sunscreen with a sun protection

factor of 30 daily.”

Intervention 2

Topical lidocaine 5% 1 hour before laser treatment with non overlapping single pulses

of diode laser

Number and frequency of treatments: 3 treatments, every 3-4 weeks

Wavelength/Fluence/Duration/Spot size: 1450 nm/16 J/cm²/not reported/6mm²

Supplier: Smoothbeam, Candela Corp., Wayland, Mass

Instructions to participants: Not applicable. “Patients were counselled to avoid sun ex-

posure after the laser treatment and counselled to use a sunscreen with a sun protection

factor of 30 daily.”

Outcomes Evaluation time points of review interest: 1, 3, 6 and 12 months after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement
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2. Percentage change in ILs count

Methods of assessing primary outcomes

1. Non-standardised rating scale (0 = worsening, 1 = no change, 2 = mild improvement,

3 = moderate improvement, 4 = marked improvement) at 1, 3, 6, 12 months follow-up

2. ILs were counted at baseline and before each treatment and at each follow-up visit

(“photographs were obtained by means of standardized settings and lighting with a

stereotactic device and a 35-mm film camera (Canfield Scientific, Fairfield, NJ) at baseline

and before each treatment and at each follow-up visit from the front and left and right

sides at 45 degrees”)

Secondary outcomes of review interest recorded

1. Adverse effects (pain scores related to treatment and complications)

Methods of assessing secondary outcomes

1. Pain scores related to laser treatment based on a VAS at each treatment visit using a

scale of 0 (no pain) to 10 (worst pain). Complications were assessed at each visit

Notes Language: English. Patient assessment of acne was not scored for split sides of face. The

sponsors were contacted in 2008 and provided additional information (detailed results)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 81): “Split face comparisons of

two laser uences were performed by ran-

domising patients to one of two uences

(14 or 16 J/cm²) administered to the right

or left side of the face.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Patient assessment of acne was not scored

for split sides of face, so we did not include

the results in our report

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that assessors were

blinded provided
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Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 81): “The data for all pa-

tients were used in the statistical analysis

and none were excluded from the analysis.

”

Comment: 100% of randomised partici-

pants included in the analysis

Selective reporting (reporting bias) Low risk All predefined outcomes were reported.

Other bias Unclear risk Commercial sponsorship and declared con-

flicts of interest might have introduced ad-

ditional bias. Not enough information pro-

vided to make a clear judgment

Jung 2009

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. No commercial sponsors and no conflict

of interest declared (page 1181)

Setting: Single centre (Seoul, Korea)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; 26 years; 20 -31 years

Clinically evident acne: Yes

Severity of condition assessment: “acne severity grade 2-5, as defined using the Cunliffe

grading system” (page 1182)

Fitzpatrick skin types: Not reported

Excluded

Pregnancy, prior acne therapy, including isotretinoin therapy within 12 months, systemic

antibiotic therapy (for any indication) within 1 months, any topical acne preparations

or intralesional steroid injections within 2 weeks of starting laser treatment

Enrolled: Unclear (M/F unclear)

Randomised: 18

Withdrawals/drop-outs: 2 withdrawals, reasons not stated (“personal reasons”). No lost

to follow-up

Final number and proportion of participants evaluable: 16 (88%)

ITT analysis: Not stated

Interventions Intervention 1

Single pass of a combined 585/1064nm laser on half of the face

Number and frequency of treatments: 3 treatments, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 585/1064 nm/7-9/40-50 J/cm²/40 ms (pulse

duration)/7 mm²
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Supplier: Not stated

Instructions to participants: Not applicable

Intervention 2

Single pass of PDL alone on half of the face

Number and frequency of treatments: 3 treatments, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 585 nm/ 7-9 J/cm²/40 ms (pulse duration)/ 7

mm²

Supplier: Not stated

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 and 8 weeks after final treatment (also assessed

at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in number of ILs & NILs counts

Methods of assessing primary outcomes

1. VAS that ranged from 0 (worst imaginable acne state) to 10 (disease free)

2. Lesion counts, using photographs

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Leeds acne grading system, using photographs

2. Unclear

Notes Language: English. We attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 1182): “The 16 participants

were randomised to receive PDL treatment

on half of the face and combined 585/1,

064-nm laser treatment on the other half.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Study described as “double-blind” (page

1181), however not stated as to whether

participants/ clinicians were blinded and

how. We judged this as at an unclear risk of

bias
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Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk No evidence that participants were blinded

was given, so we judged the risk of bias as

unclear for participant-assessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 1182): “Two independent

dermatologists performed clinical assess-

ments using clinical photographs.”

Comment: Adequate for outcomes assessed

by blinded dermatologists

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 1182): “Of the 18 subjects

initially enrolled, 16 (5 men, 11 women)

completed the study; two dropped out for

personal reasons. The 16 participants were

randomised to receive PDL treatment on

half of the face and combined 585/1,064-

nm laser treatment on the other half.”

Comment: Outcomes obtained for 16/18

(88.8%) participants. Reasons for with-

drawal reported. We judged this as at low

risk of bias

Selective reporting (reporting bias) Low risk All predefined outcomes were reported.

Other bias Low risk No other possible source of bias identified.

Jung 2012

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. No funding sources and conflicts of

interest (page 626)

Setting: Single centre (Seoul, Korea)

Recruitment: Not reported

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): Not reported; 25.4 years; 19-34 years

Clinically evident acne: Yes

Severity of condition assessment: Unclear

Fitzpatrick skin types: III-V

Excluded

Pregnancy and prior acne therapy, including isotretinoin therapy within 6 months, sys-

temic antibiotic therapy (for any indication) within 1 month, and topical acne prepara-

tions or intralesional steroid injections within 1 month of starting laser treatment

Enrolled: Unclear (M/F unclear)
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Randomised: 22

Withdrawals/drop-outs: 2 withdrawals due to personal reasons

Final number and proportion of participants evaluable: 20 (91%)

ITT analysis: Not stated

Interventions Intervention 1

Face washed with cleanser, carbon lotion applied for 20 minutes followed by single pass

of quasi long-pulse Nd:Yag laser followed by 3 passes of Q-switched Nd:Yag laser

Number and frequency of treatments: 3 treatments in total, applied every 3 weeks

Wavelength/Fluence/Duration/Spot size: 1064 nm/1.8-2.3 J/cm²/not reported/7 mm²

Supplier: Spectra VRMIII, Lutronic, Ilsan, Korea

Instructions to participants: Not applicable

Intervention 2

No treatment

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Percentage change from baseline of ILs & NILs counts

Methods of assessing primary outcomes

1. VAS, ranging from 0 (disease-free status) to 10 (initial visit acne status). When the

acne was aggravated compared to the initial visits, the VAS scores exceeded 10

2. Lesion counts, digital photographs

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Cunliffe’s grading system, digital photographs

2. Adverse reactions were recorded at every visit

Notes Language: English. Quotes (page 629): “The laser treated side had statistically more

acne lesions than the non-treated side at baseline.”; “Mean baseline acne grades of laser-

treated and control sides were 3.2 and 2.7 respectively. Statistically the laser-treated side

showed more severe acne status than the non-treated side did at baseline (P = 0.003)”

Comment: Difference in mean acne grades at baseline not corrected for in analysis

Quote (page 627): “Subjects were not allowed to use any systemic, topical, or photother-

apy-based acne treatment during this study”

Comment: No mention of hormonal treatment for acne. Unclear whether hormonal

treatment is covered by ’systemic treatment’. We attempted to contact the study authors,

but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 628): “The patients were ran-

domised to receive laser treatment on one

half of the face, whereas the other side of
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the face was observed.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Given that one side of the face

was treated with a laser then it is unlikely

that participants/ personnel were blinded

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk No evidence that participants were blinded

was given, so we judged the risk of bias as

unclear for participant-assessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 628): “clinical assessments

were performed by two independent der-

matologists...”

Comment: It was unclear whether assessors

were blinded. Insufficient information was

given to permit a clear judgement

Incomplete outcome data (attrition bias)

All outcomes

Low risk Over 90% of randomised participants in-

cluded in the analysis, so we judged it as at

a low risk of bias

Selective reporting (reporting bias) Low risk All outcomes were reported.

Other bias Low risk No other possible source of bias identified.

We judged this as at a low risk of bias
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Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. No conflicts of interest declared (page

395)

Setting: Single centre (Karlsruhe, Germany)

Recruitment: Regional treatment centre for aesthetic laser surgery (Laserklinik Karlsruhe)

on a “rst come - rst served” basis

Duration: 7 months, October 2008-April 2009

Participants Included

Age (inclusion criterion; mean; range): “adolescents and adults”; 19.7 years; 13.3-43.8

years

Clinically evident acne: Yes

Severity of condition assessment: mild to moderate inflammatory acne vulgaris, Investi-

gator’s Static Global Assessment (ISGA) score 2-4

Fitzpatrick skin types: I-III

Other: The ability and willingness to comply with the requirements of the protocol

Excluded

Quote (page 396): “(i) atopic dermatitis (because of the irritating potential of BPO 26)

; (ii) a history of regional enteritis, Crohn’s disease or antibiotics-associated colitis; (iii)

oral antibiotics during the last 4 weeks prior to enrolment; (iv) oral isotretinoin during

the last 52 weeks prior to enrolment; (v) oral contraceptives during the last 26 weeks

prior to enrolment; (vi) topical acne treatment during the last 4 weeks prior to enrolment

(including artifical or natural ultraviolet therapy); (vii) laser surgery interventions within

the treatment region during the last 12 weeks prior to enrolment; (viii) coagulation

disorders or anticoagulant treatment; (ix) photosensitising medication (e.g. tetracycline,

gold); and (x) pregnancy”

Enrolled: 134 screened for eligibility, M/F unclear

Randomised: 89, M/F not reported

Withdrawals/drop-outs: 2 withdrawals (due to noncompliance - discontinuation of C/

BPO or sunbathing), 7 lost to follow-up. Intervention group for withdrawals and lost

to follow-up not reported

Final number and proportion of participants evaluable: 80 (90%) (38 M/42 F)

ITT analysis: No

Interventions Intervention 1

Fixed-combination clindamycin 1%-benzoyl peroxide 5% hydrating gel (C/BPO)

Number and frequency of treatments: Applied at night and left on overnight for 4 weeks

Supplier: Duac Akne Gel; Stiefel Laboratorium GmbH, Offenbach, Germany

Instructions to participants: Adequate

Intervention 2

Fixed combination clindamycin 1%-benzoyl peroxide 5% gel - applied at night and left

on overnight for 4 weeks and PDL

Number and frequency of treatments: Gel applied at night and left on overnight for 4

weeks; 2 laser treatments in total, second after 2 weeks

Wavelength/Fluence/Duration/Spot size: 585 nm/3 J/cm²/0.35 ms/7 mm²

Supplier: Duac Akne Gel; Stiefel Laboratorium GmbH, Offenbach, Germany; NLite V;

Medical Bio Care, Berlin, Germany
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Instructions to participants: Adequate

Outcomes Evaluation time points of review interest: 2 weeks after final laser treatment (also assessed

at 2 weeks after initial treatment)

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs (papules and pustules not reported separately)

2. Change from baseline in total number of acne lesions (including papules, pustules,

open and closed comedones)

Methods of assessing primary outcomes

1. & 2. The number of ILs (papules and pustules) and the total number of lesions

(including open and closed comedones) on the whole face (except the nose) counted on

site

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Changes in quality of life

3. Adverse effects

Methods of assessing secondary outcomes

1. Investigator’s Static Global Assessment (ISGA) score; standardised photographs

2. Dermatology Life Quality Index (DLQI)

3. Active questions about side-effects (erythema, oedema, purpura, blisters, crusts, bleed-

ing, hyper- or hypopigmentation, scars, atrophy, pain, paraesthesia) were recorded by a

medical assistant not otherwise involved in the trial

Notes Language: English. Study authors stated that their primary endpoints were ISGA score

and lesion count, however means and SDs not reported for lesion counts. Significant

difference in baseline lesion counts (P < 0.05) between the two groups for all lesions

(Figure 2, page 398). Unclear whether compliance assessment was performed. We at-

tempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 396): “..patients were assigned

to treatment groups in a 1:2 ratio using a

computer-generated randomisation sched-

ule.”

Comment: We judged this as adequate.

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 396): “It was not possible to

blind either the patient or the therapist...”

Comment: We judged this as at a high risk

of bias.
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Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Quote (page 396): “It was not possible to

blind either the patient or the therapist...”

Comment: We judged this as at a high risk

of bias.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 396): “Photographs were

taken...” (for ISGA score); “were counted

on site by a fourth independent inves-

tigator who was blinded with regard to

group assignment and time point” (for le-

sion counts)

Comment: We judged this as adequate and

as at low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 196): “89 patients fulfilled the

inclusion and exclusion criteria and agreed

to participate…overall, 80 patients eventu-

ally completed the trial.” Data does not in-

clude 9 participants who withdrew or were

lost to follow-up. Outcome measures re-

ported for 90% of participants randomised,

so we judged this as at a low risk of bias

Selective reporting (reporting bias) Low risk All outcomes prespecified in the methods

section reported.

Other bias Low risk No other possible source of bias identified.

We judged this as at a low risk of bias

Kim 2009

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. No conflict of interest (page 216)

Setting: Not reported (Seoul, Korea)

Recruitment: “volunteers”, other information not given

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): Not reported; 25 years; 16-34 years

Clinically evident acne: Yes

Severity of condition assessment: Mild to moderate facial acne

Fitzpatrick skin types: Not reported

Other: Otherwise healthy

Excluded

History of medical or surgical treatment during the last 6 months
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Enrolled: 16 (7 M/9 F)

Randomised: 9 in group 1, 7 in group 2

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 16 (100%)

ITT analysis: Not stated

Interventions Intervention 1

Topical application of indocyanine green dye applied to the right cheek and washed off

after 30 minutes. Gel applied prior to treatment with near infrared diode laser

Number and frequency of treatments: Single treatment

Wavelength/Fluence/Duration/Spot size: 805 nm/12 J/cm²/pulse duration 30 ms/not

reported

Supplier: LightSheer; Lumenis, Santa Clara, CA, USA

Instructions to participants: Not applicable

Intervention 2

Topical application of indocyanine green dye applied to the right cheek and washed off

after 30 minutes. Gel applied prior to treatment with near infrared diode laser

Number and frequency of treatments: Multiple treatments (3 in total, weekly)

Wavelength/Fluence/Duration/Spot size: 805 nm/12 J/cm²/pulse duration 30 ms/not

reported

Supplier: LightSheer; Lumenis, Santa Clara, CA, USA

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 2 and 4 weeks after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement (“Subjective satisfaction”)

2. Change from baseline in number of ILs & NILs

Methods of assessing primary outcomes

1. -100 to +100 scale scoring

2. Lesion counts (open and closed comedones, papules and pustules)

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Cunliffe acne grading system

2. “Checked” at each visit

Notes Language: English. Data expressed in graph format only. No details of baseline ILs and

NILs data reported, so it is unclear whether the groups were comparable at baseline.

Single versus multiple treatment groups only randomised, 3 interventions non randomly

applied to the facial areas of the same individual. Results reported as “ICG combined

with laser group” and “laser only group” although the assigned groups were single verus

multiple treatments, and described treatments were applied to different areas of the face

of the same individual and not ’group’. Unclear how Cunliffe score can be assessed for 3

different treatments applied to different areas of the same face. We attempted to contact

the study authors but were not successful

Risk of bias
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Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 16): “…16 volunteers were

randomly assigned to two groups”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Participants and performing clinicians were

not blinded which is likely to have intro-

duced bias. We judged this as at a high risk

of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk participants were not blinded, so we judged

the risk of bias as high for participant-as-

sessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk It was unclear whether assessors were

blinded. Insufficient information was given

to permit a clear judgement

Incomplete outcome data (attrition bias)

All outcomes

Low risk All randomised participants were included

in the analysis, so we judged this as at a low

risk of bias

Selective reporting (reporting bias) Unclear risk No details of baseline data reported. De-

tailed report only for open comedones

and no other outcomes predefined in the

’Methods’ was given. Other outcomes re-

ported as graphs, no figures were given. In-

sufficient information was given to permit

a clear judgement

Other bias Low risk We did not identify other possible sources

of bias.
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Kwon 2013

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. None, it is however unclear who provided

the device

Setting: Multicenter, Seoul (Korea)

Recruitment: Department of Dermatology, Seoul National University Hospital and De-

partment of Dermatology and Chonnam National University Medical School

Duration: 4 months, December 2011-March 2012

Participants Included

Age (inclusion criterion; mean; range): Not stated; not stated; 20-27 years

Clinically evident acne: Yes

Severity of condition assessment: “with mild to moderate acne as defined by IGA scale

2 to 4”

Fitzpatrick skin types: III-V

Other: “not allowed to use any systemic, topical, or light-based acne treatment during

the course of this study”

Excluded

“pregnancy, mental illness, intake of oral isotretinoin within 6 months, and application of

the other oral and topical acne medications, chemical peeling and light based treatments

within 6 weeks”

Enrolled: 35 (11 M/24 F)

Randomised: 18 in light group, 17 in sham group

Withdrawals/drop-outs: “three dropped out for personal reasons, and there was no pa-

tient dropout because of serious side effects or inconvenience to use the device during

the study period”

Final number and proportion of participants evaluable: 32/35 (91.4%), 16/18 (89%) in

the light group, 16/17 (94%) in the sham group

ITT analysis: Unclear

Interventions Intervention 1

Home use light emitting diode (LED) device (blue and red light)

Number and frequency of treatments: 56 in total, twice a day for 4 weeks

Wavelength/Fluence/Duration/Spot size: 420 + 660 nm/0.91 + 1.22 J/cm² per 2.5 min

treatment

Supplier: OCimple Light Therapy System MP 200 (Ceragemmedisys, Cheonan, Korea)

Instructions to participants: “All patients were instructed to turn on the LED machines

after closely contacting the light emitting plane to the acne lesions of forehead and both

cheeks twice a day for 4 weeks. It takes 5 minutes in one irradiation session (2.5 min per

each wavelength). participants were also educated to keep the usage record to check out

the compliance.”

Intervention 2

Home-use sham device

Number and frequency of treatments: 56 in total, twice a day for 4 weeks

Wavelength/Fluence/Duration/Spot size:

Supplier: Unclear

Instructions to participants: Please see above
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Outcomes Evaluation time points of review interest: 4 and 8 weeks after final treatment (also assessed

at 2 and 4 weeks within treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Percentage change from baseline in ILs count (papules, pustules and nodules reported

separately)

3. Percentage change from baseline in NILs count (open and closed comedones reported

separately)

Methods of assessing primary outcomes

1. VAS. “Disease-free state was designated as 0, and acne state at the initial visit was set

as 10. If patients felt that their acne had been aggravated in relation to the first visit, they

could choose scores of greater than 10 for grading to allow the recording of any acne

deterioration during clinical trial.”

2. & 3. Acne assessments were conducted using individual lesion counts in the entire

face ranging from hairline to jaw line

Secondary outcomes of review interest recorded

1. Investigator global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. “The IGA score was used for clinical grading, and dermatological assessments were

performed blind by three independent dermatologists. To ensure the reliability of our

evaluation, standardized digital photographs were taken prior to the initiation of the

LED treatment and at each follow-up visit using identical camera settings (Nikon D70,

Nikon Corp., Tokyo, Japan).”

2. Unclear

Notes Language: English “Usage compliance was also periodically (twice weekly) monitored

via telephone interviews and electronic mail during whole study period.” Results for all

outcomes other than IGA reported in graph format. We attempted to contact the study

authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “A blocked random allocation se-

quence was created by computer generated

random numbers, and allocation to the ei-

ther one of the two groups was performed

by a research nurse.”

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) Low risk Quote: “All dermatologists, research nurse,

and patients were unaware of the group as-

signments. Randomization codes were se-

cured until all data entry was complete.”

Comment: We judged this as adequate and

risk of bias as low.
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Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Quote: “It has a completely similar look to

the active device, but does not deliver any

therapeutic light.”; “All dermatologists, re-

search nurse, and patients were unaware of

the group assignments.”

Comment: We judged this as adequate and

the risk of bias as low

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Low risk Please see above. We judged the risk of bias

as low.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Please see above. We judged the risk of bias

as low.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for over 80%

of participants in each group so we judged

the risk of bias as low

Selective reporting (reporting bias) High risk The protocol for the study was not avail-

able. Results for all outcomes other than

IGA reported in graph format

We judged the risk of bias as high.

Other bias Unclear risk Study authors declared no conflicts of in-

terest, it is however unclear who provided

the device. Insufficient information to per-

mit clear judgement

Lee 2010

Methods This was a split-face RCT.

Unit of randomisation: Left and right face

Power calculation: No

Ethical approval: Yes

Sponsorship and conflict of interest: Sponsorship not declared, however further infor-

mation provided that study was not funded by commercial sponsors

Setting: Single centre (Seoul, Korea)

Recruitment: By posters to the public

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): 18-40 years, 23 years, 19-28 years

Clinically evident acne: Yes

Severity of condition assessment: “...with in ammatory acne”; “...in the treatment of

moderate to severe in ammatory acne vulgaris” (Burton grade 3-5)

Fitzpatrick skin types: III
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Excluded

Topical acne treatment or systemic antibiotics 2 weeks prior to the trial; systemic retinoids

3 months prior to the trial; a history of photosensitivity or recent use of photosensitising

drugs; any skin disease that could interfere with the assessment of the acne; systemic dis-

eases which could affect the severity of acne by themselves or by any medicine prescribed

for their treatment; a history of the use of systemic steroids; any change in the use of

oral contraceptive pills or antiinflammatory drugs 3 months prior to the trial; pregnant

or lactating women; subjects likely to show poor compliance with the protocol

Enrolled: 9 (M/F 4/5)

Randomised: 9

Withdrawals/drop-outs: 0

Final number and proportion of participants evaluable: 100%

ITT analysis: Yes

Interventions Intervention 1

Full-spectrum light generated by high-energy electrical discharge between carbon arc

rods

Number and frequency of treatments: Twice a week for 4 weeks

Wavelength/Fluence/Duration/Spot size: Not applicable

Supplier: BMC Korea, Anyang, South Korea

Instructions to participants: Not applicable

Intervention 2

1% clindamycin topically

Number and frequency of treatments: Twice a day, duration: 4 weeks

Supplier: Not reported

Instructions to participants: Demonstrated how to apply

Outcomes Evaluation time points of review interest: 2, 4 and 8 weeks after final treatment (also

assessed every week within treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Percentage change from baseline in number of ILs

Methods of assessing primary outcomes

1. Subjects rated the treatment on a non-standardised scale. Values ’worse’, ’no change’,

’fair’, ’good’, ’excellent’

2. Lesion counts

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. “Patients were asked about any adverse effects or feelings (e.g. burning sensation,

itching, redness, tingling...etc) and also examined by the medical staff for any side effects

(e.g. erythema, hyperpigmentation, etc..). All patients were also asked to report any long-

term side effect throughout the follow-up period.”

Notes Language: English. This was a conference proceeding. Study authors were contacted

and additional data supplied about power calculation, ethical approval, recruitment, ex-

clusion criteria, age, severity of condition assessment, Fitzpatrick skin types, sex, with-

drawals, ITT, duration of treatment with clindamycin, instructions to the participants,

funding, study protocol, methods of assessing primary outcome and adverse effects
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Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “Treatment and control sides were

allocated at random.”

Comment: Method used to generate the

allocation sequence was not stated. Addi-

tional data provided: “same numbers of

folded papers that was written as either ’left’

or ’right’ were well mixed in a black box.

Subjects were asked to pick one paper from

the box and gave it to a research nurse who

was temporarily hired for the study.”

Allocation concealment (selection bias) Low risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported. Additional data was provided as

stated above

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No intended blinding of participants/per-

forming clinicians reported. Additional

data provided: “the research nurse wrote in

a note which side of the subject’s face would

be treated and performed the light treat-

ment to the subjects. The note was kept

in a locked drawer which only that nurse

could access. Subjects could not be blinded

to which side was ’treatment’ side; subjects

used clindamycin themselves to one side of

their face (control side).” The author also

stated “this treatment is not performer-de-

pendent (this is not a laser). To treat, the

research staff only needed to place a patient

in front of the light device and switch the

device on.” We judged this as high risk

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Participants were not blinded so we judged

the risk of bias as high for participant-as-

sessed outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk It was unclear whether assessors were

blinded. Additional data provided: “the re-

search nurse performed the treatment in a

separate area of the building and was not

able to communicate with the assessors ac-

cording to the study policy. Two dermatol-

ogists who did the assessment were blinded
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to which side was treated with the light

therapy. They did not do the treatment

themselves and could not access the note

that contained the information of which

side was treated on which patient.” We

judged the risk of bias as low

Incomplete outcome data (attrition bias)

All outcomes

Low risk Insufficient information was given to per-

mit a clear judgement. Additional data pro-

vided and there was no missing outcome

data

Selective reporting (reporting bias) Low risk Insufficient information was given to per-

mit a clear judgement. Additional data pro-

vided on outcomes and all of them appear

to be reported

Other bias Low risk No other possible source of bias identified.

Leheta 2009

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. No conflicts of interest and commercial

sponsorships (page 124)

Setting: Single centre (Cairo, Egypt)

Recruitment: Dermatology outpatient clinic, Faculty of Medicine, Cairo University

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): > 18 years; not given; 18-30 years

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate facial acne”

Fitzpatrick skin types: Not reported

Other: General good health, willingness and ability to comply with the requirements of

the protocol. Oral and topical treatments stopped 4 weeks prior to the study commence-

ment

Excluded

Pregnant or lactating females, nodulocystic acne, active infection, herpes simplex or

zoster, bacterial folliculitis, use of isotretinoin in the last 12 months, history of keloid

scarring, and pigmentation abnormalities in the treatment areas

Enrolled: 75 screened for eligibility (M/F not reported)

Randomised: 45 randomised (15 in each group)

Withdrawals/drop-outs: 2 in Intervention 1 group (neither received laser treatment: 1

was lost to follow-up, 1 disqualified by taking prohibited medications), 2 in Intervention

2 (neither received topical therapy, reasons not stated), none in Intervention 3 group
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Final number and proportion of participants evaluable: Intervention 1: 13 (87%); In-

tervention 2: 13 (90%) Intervention 3: 15 (100%); Total: 41 (91%)

ITT analysis: No

Interventions Intervention 1

PDL, non-overlapping pulses in a “painting” motion

Number and frequency of treatments: 6 in total, applied every 2 weeks

Wavelength/Fluence/Duration/Spot size: 585 nm/3 J/cm²/pulse duration 350 µs/7 mm²

Supplier: RegenLite

Instructions to participants: Not applicable

Intervention 2

5% benzoyl peroxide cream applied each morning and Tretinoin 0.1% cream applied

every evening

Number and frequency of treatments: Frequency stated above, duration unclear

Supplier: Not given

Instructions to participants: Adequate

Intervention 3

Retinoic acid cream (0.025%) “at bedtime” for 2 weeks prior to trichloroacetic acid

(TCA) peeling - face cleaned with alcohol and then degreased with acetone. TCA 25%

was then applied quickly with a cotton-tipped applicator - repeated every 2 weeks for 6

sessions then monthly during the follow up period (for 8 months?)

Number and frequency of treatments: Number and frequency of TCA peeling stated

above

Supplier: Not given

Instructions to participants: Adequate

Outcomes Evaluation time points of review interest: Monthly for 8 months after (final laser?)

treatment (also assessed within treatment, time points unclear)

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. Leeds acne scoring system

2. Global response to treatment was rated as: marked response (> 75% improvement),

moderate response (51%-75% improvement), mild response (25%-50% improvement)

, minimal response (< 25% improvement), no change, or worsening, using photographs

3. 5 grades (0-4) as: none (0), trace (1), mild (2), moderate (3), marked, or severe (4)

Notes Language: English. Not reported whether assessment of compliance was performed. We

attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Unclear risk Quote (page 120): “These 45 patients

were randomly equally divided into three

groups.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quotes (page 119): “Because of the three

different interventions used, blinding of

study participants could not be achieved.

”; “Treatments were performed by a single

physician, who did not participate in the

clinical evaluation of patients.”

Comment: We judged this as at a high risk

of bias.

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quotes (page 119): “Assessors were blinded

to the intervention status of participants.”;

“A blinded evaluator performed the clini-

cal assessment from baseline through the 8

months of follow-up.”

Comment: We judged the this as at low risk

of bias.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 91.1% participants randomised in the

whole trial were included in the analysis

(86.6% of randomised participants in the

first group, 86.6% in the second and 100%

in the third. We judged this as at a low risk

of bias

Selective reporting (reporting bias) Low risk All outcome measures were reported.

Other bias Low risk No other possible source of bias identified.

We judged this as at a low risk of bias
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Ling 2010

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Multicenter (Wujiang and Suzhou, China)

Recruitment: Not reported

Duration: 8 months, January 2010-August 2010

Participants Included

Age (inclusion criterion; mean; range): Not reported; mean and range reported for groups

and not the whole sample. Group 1 (12-32 years, mean 22); Group 2 (15-31 years, mean

21); Group 3 (17-26 years, mean 21); Group 4 (18-27 years, mean 22)

Clinically evident acne: Yes

Severity of condition assessment: “Moderate or severe acne” using Pillsbury classification

Fitzpatrick skin types: Not given

Excluded

Pregnant or breastfeeding, light-sensitive skin, internal organ diseases such as liver, kidney

or blood disease, taking any other medication during treatment

Enrolled: 30 (14 M/16 F) in group 1; 30 (16 M/14 F) in group 2; 30 (20 M/10 F) in

group 3; 30 (18 F/12 M) in group 4

Randomised: 30 in each group, 120 in total

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 30 (100%) in each group; 120

(100%) in total

ITT analysis: Not stated

Interventions Intervention 1 (A)

Blue and red light + sulfotanshinone 4 tablets 3 times a day orally

Number and frequency of treatments: Twice weekly, for 4 weeks

Wavelength/Fluence/Duration/Spot size: 415 + 3 and 633 + 3 nm/105 mW/cm² and

126 J/cm² (red light); 40 mW/cm² and 48 J/cm² (blue light)/duration 20 minutes/spot

size not given

Supplier: Omnilux

Instructions to participants: Unclear

Intervention 2 (B)

Sulfotanshinone 4 tablets three times a day orally, no light treatment

Number and frequency of treatments: Not specifically reported, presumably same as in

Intervention 1

Supplier: Not reported

Instructions to participants: Unclear

Intervention 3 (C)

Blue and red light + sulfotanshinone 4 tablets three times a day + prednisolone 5 mg 3

times a day

Number and frequency of treatments: Twice weekly, for 4 weeks

Wavelength/Fluence/Duration/Spot size: 415 + 3 and 633 + 3 nm/105 mW/cm² and

126 J/cm² (red light); 40 mW/cm² and 48 J/cm² (blue light)/duration 20 minutes/spot

size not given

Supplier: Omnilux
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Instructions to participants: Unclear

Intervention 4 (D)

Sulfotanshinone 4 tablets 3 times a day + prednisolone 5 mg 3 times a day

Number and frequency of treatments: Not specifically reported, presumably same as in

Intervention 1

Supplier: Not reported

Instructions to participants: Unclear

Outcomes Evaluation time points of review interest: 4 weeks after final treatment

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

Methods of assessing secondary outcomes

1. Non-standard scale based on percentage change in combined lesion counts (Full

recovery: improvement percentage > 95%; good improvement: improvement percentage

60% to 95%; effective: improvement percentage 20% to 59%; no effect: improvement

percentage < 20%)

Notes Language: Mandarin. English translation was not available. Data extraction was done

by native speaker Quan Yang from the original paper. We have not attempted to contact

the study authors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 1): “..patients with mid-sever-

ity acne all given Sulfotanshinone 4 tablets

three times a day orally; patients were then

randomised into either group A (1. With

additional blue and red light treatment) or

group B with medical treatment only. Pa-

tients with severe acne all given Sulfotan-

shinone 4 tablets three times a day + pred-

nisolone 5 mg three times a day; Patients

were then randomised into group C (3. blue

and red light + drugs) and D (medication

only)..”

Comment: The method used to generate

the allocation sequence not described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/ per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided
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Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk It was unclear whether assessors were

blinded. Insufficient information was given

to permit a clear judgement

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcomes were obtained for all ran-

domised participants.

Selective reporting (reporting bias) Low risk All outcomes pre-specified in the methods

section were reported

Other bias Unclear risk Sponsorship and/or potential conflicts of

interest were not declared. Insufficient in-

formation to permit clear judgement. The

study was in Mandarin and potential bias

has been introduced by the fact that we

have only been able to do single rather than

double data extraction

Liu 2011

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes. “The study protocol was approved by the ethics committee of

Institutes of Biomedical Sciences of Fudan University”

Sponsorship and conflict of interest: Not declared

Setting: Unclear whether single or multicenter, unclear location, Shanghai? (China)

Recruitment: “Patients were recruited by advertising the experiment publicly”

Duration: Unclear

Participants Included

Age (inclusion criterion; mean; range): 18-40 years; 23.6 years; 19-28 years

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate level of acne vulgaris in GAGS

(Global Acne Grading System)”

Fitzpatrick skin types: III-IV

Excluded

“…pregnancy, lactation, history of allergic to sunlight or any other photosensitizer, oral

contraceptive medication during the past six months, systemic disease with complications

with dermatological diseases, systemic and/or topical antibiotic treatment during the

past two weeks, and treatment of other medication against acne vulgaris during the past

four weeks.”

Enrolled: Unclear (M/F unclear), unclear how many participants in each group

Randomised: Unclear
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Liu 2011 (Continued)

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: 20 (6 M/14 F) in total, 10 (4

M/6 F) in the blue light and 10 (2 M/8 M) in the red-light group. Proportions unclear

as initial numbers of enrolled/randomized participants were not reported

ITT analysis: Unclear

Interventions Intervention 1

Blue LED portable device; “the power of 30 mW/cm² (at the distance of 2 cm away

from the face)”; “with the illumination area of about 10 cm²”; “Eucerin Cleanse Gel

was used to cleanse face before exposure to light sources…After wearing the protective

glasses, patients held the light sources to illuminate different facial areas moving in the

repeating sequence of forehead, left cheek, chin, right cheek, and T-shape area (nose)

. It took about 10 s for each area, and 20 min for one session. In each session, there

were about 20 cycles of illumination and the corresponding light doses received in each

session were 7.2 J/cm² and 11.52 J/cm².”

Number and frequency of treatments: 8 in total, twice a week (two days interval) over

four weeks

Wavelength/Fluence/Duration/Spot size: 405 ± 10 nm/ see above

Supplier: Rainbow Communications Corp. (CA, USA); Eucerin, Germany

Instructions to participants: “Patients were asked not to put up make-ups before treat-

ment… Before the first session, researchers taught patients how to use the device cor-

rectly.”

Intervention 2

Red LED portable device; “the power of 48 mW/cm² (at the distance of 2 cm away

from the face)”; “with the illumination area of about 10 cm²”; “Eucerin Cleanse Gel

was used to cleanse face before exposure to light sources…After wearing the protective

glasses, patients held the light sources to illuminate different facial areas moving in the

repeating sequence of forehead, left cheek, chin, right cheek, and T-shape area (nose)

. It took about 10 s for each area, and 20 min for one session. In each session, there

were about 20 cycles of illumination and the corresponding light doses received in each

session were 7.2 J/cm² and 11.52 J/cm².”

Number and frequency of treatments: 8 in total, twice a week (two days interval) over 4

weeks

Wavelength/Fluence/Duration/Spot size: 630 ± 10 nm/ see above

Supplier: Rainbow Communications Corp. (CA, USA); Eucerin, Germany

Instructions to participants: “Patients were asked not to put up make-ups before treat-

ment… Before the first session, researchers taught patients how to use the device cor-

rectly.”

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

each treatment session)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change and percentage change from baseline in ILs count (papules and pustules)

Methods of assessing secondary outcomes

1. “Subjective evaluation was based on the observations of face skin and communications

between the patient and researcher (for the follow-ups).” Further details not given

2. “Photographs of patients’ faces were captured by the camera of Canon IXUS 90,

under the mode of macrophotography and non flashing.’…Photographs taken as above
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were evaluated by skilled observer to count lesions in different areas of face, which were

forehead, left and right cheeks, chin, and nose. Inflammatory lesions were divided into

papules and pustules.”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Non standardised scale (reduction ≥ 90% = ‘full recovery’; 60% to 89% reduction =

‘significant improvement’, 40% to 59% reduction = ‘moderate improvement’, 20% to

39% reduction = ‘mild improvement’, and ≤ 19% reduction = ‘non- improvement or

aggravation’)

2. “The patients were questioned about the side effects (erythema, pain, hyperpigmen-

tation, dryness, etc.).”

Notes Language: English. We attempted to contact the study authors but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 46): “…and then divided into

blue and red groups randomly, equal for

each group.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants re-

ported. No evidence that participants were

blinded provided. We judged this as at un-

clear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk No evidence that participants were blinded

provided. We judged this as at unclear risk

of bias

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quotes (page 46): “Photographs of pa-

tients’ faces were captured by the camera

of Canon IXUS 90, under the mode of

macrophotography and non flashing.”…

(page 47): “Photographs taken as above

were evaluated by skilled observer to count

lesions in different areas of face, which were

forehead, left and right cheeks, chin, and

nose. Inflammatory lesions were divided

into papules and pustules. All evaluations
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were conducted by one observer blindly to

decrease random errors.” Comment: We

judged this as adequate and risk of bias as

low

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Only number of participants who com-

pleted the study reported. Not reported

whether there were participants who with-

drew or were lost to follow-up. We judged

this as at unclear risk of bias

Selective reporting (reporting bias) Unclear risk Results not reported for primary outcome

participants’ global assessment of improve-

ment nor for adverse effects for both groups

separately. We judged this as at unclear risk

Other bias High risk Funding and possible conflicts of inter-

est unclear. Significant baseline imbalances

(mean number of ILs in the blue-light

group was 19.2, whereas in the red light

only 8.2). The study authors defined and

calculated efficacy differently for the blue-

light group and the red-light group. For

blue light, they included all those with a

moderate or above improvement; while,

in the red-light group, they considered all

those with a mild or above improvement in

the calculation

Liu 2014

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person. Participants were randomised to 3 different light

treatments. “In each patient, the right side of the face was treated and the left side

remained untreated as a control.”

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. “This work was supported by grants from

the Foundation of Capital Medical Development and Research (No. 2007-3027) and the

Second Five-Year Plan of Military Medical Science and Technology Research Foundation

(No. CWS11J218)”

Setting: Single centre, Beijing (China)

Recruitment: “from the outpatient clinic at the Department of Dermatology, General

Hospital of Beijing Military Region of People’s Liberation Army (PLA)”

Duration: 27 months, July 2009 to October 2011

Participants Included

Age (inclusion criterion; mean; range): Not stated; 26.8 years; 16 to 36 years

Clinically evident acne: Yes
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Severity of condition assessment: “moderate to severe facial acne, according to the Burton

classification”

Fitzpatrick skin types: Not reported.

Excluded

“the use of any topical acne treatment or systemic antibiotics within 2 weeks or the

use of systemic retinoids within 3 months before the start of the study; a history of

photosensitivity or the use of photosensitizing drugs in the 3 months prior to the study;

any other skin diseases that could interfere with the assessment of acne; any other systemic

diseases or treatments that could affect the severity of acne; previous use of systemic

steroids; any change in the use of oral contraceptive pills or anti-inflammatory drugs

within the 3 months before the study; pregnancy or lactation in women; and a likelihood

of poor compliance with the protocol”

Enrolled: 150 (92M/58F), 50 in each group

Randomised: 150

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

5% ALA-PDT, skin was cleaned with water and ALA “in a matrix that was applied

topically to acne lesions for 1 h and covered by a light-shielding dressing”

Number and frequency of treatments: treatments were continued until ≥ 90% clearance

of lesions was achieved (3 ± 1.52 treatments), applied weekly

Wavelength/Fluence/Duration/Spot size: 633 ± 6 nm/126 J/cm²/duration 20 min

Supplier: Shanghai Fudan Zhangjiang Bio-Pharmaceutical Co., Ltd, Shanghai, China;

Omnilux Revive system (Photo Therapeutics Ltd, Fazeley, UK)

Instructions to participants: Not applicable

Intervention 2

IPL, “Before IPL irradiation, a water-based gel was applied to the target areas.”

Number and frequency of treatments: treatments were continued until ≥ 90% clearance

of lesions was achieved (6 ± 2.15 treatments), applied weekly

Wavelength/Fluence/Duration/Spot size: 420 nm/11-15 J/cm²/30-40 ms (pulse dura-

tion)/unclear

Supplier: Harmony AFT laser handpiece (Alma Lasers, Caesarea, Israel)

Instructions to participants: Not applicable

Intervention 3

Blue-red light-emitting diode (LED). During each treatment, blue light at 415 ± 5 nm

was administered first for 20 min, followed by red light at 633 ± 6 nm for 20 min

Number and frequency of treatments: treatments were continued until ≥ 90% clearance

of lesions was achieved (9 ± 3.34 treatments), applied weekly

Wavelength/Fluence/Duration/Spot size: 415 ± 5 nm first and then 633 ± 6 nm/40 mW/

cm² for the blue light and 105 mW/cm² for the red light/20 minutes for each wavelength

(see above)/unclear

Supplier: Omnilux Blue and Omnilux Revive systems (Photo Therapeutics Ltd)

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: None, please see ’Notes’ (at 4 weeks within

treatment and 3 months after final treatment)

Primary outcomes of review interest: not recorded. Please see ’Notes’
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Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. “Patients were also asked about any symptoms of adverse side effects at the end of

each treatment session.”

Notes Language: English. Comparison of interventions and outcomes at time points as defined

by our protocol was not possible. Duration and number of treatments differed among

the groups, as participants were treated “until ≥ 90% clearance of lesions was achieved”.

We attempted to contact the study authors but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 247): “Patients were randomly

assigned in equal numbers to the three pho-

totherapy groups. The randomisation was

carried out by patients drawing lots be-

tween opaque sealed envelopes that con-

tained cards with ’PDT’, ’IPL’ or ’LED’ to

represent the three different phototherapy

treatment groups.”

Comment: We judged this as adequate and

at a low risk of bias

Allocation concealment (selection bias) Low risk See above. Opaque sealed envelopes were

used. We judged this as adequate and risk

of bias as low

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. We judged this as at unclear risk

of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes

of interest for our review

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Intention and/or method to blind the as-

sessing physicians were not specifically re-

ported. We judged this as at unclear risk of

bias

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not reported whether there were partici-

pants who withdrew or were lost to follow-

up. We judged this as at unclear risk of bias
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Selective reporting (reporting bias) Unclear risk Numbers of participants who withdrew or

were lost to follow-up was not reported. We

judged this as at unclear risk of attrition

bias

Other bias Low risk We did not identify other possible sources

of bias.

McGill 2008

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear. Quote (page 244): ”…we aimed to recruit 40 patients for the

study. However, over an 18-month period only 14 patients were referred for the study

from Dermatology out-patients. Out of these 14 participants, 4 failed to meet the above

inclusion criteria, which left 10 participants to undergo treatment in the study“

Ethical approval: Yes, ”local hospital ethics committee approved the study“

Sponsorship and conflict of interest: Not declared

Setting: Unclear (Aberdeen, Scotland, UK?)

Recruitment: ”Patient recruitment for this study took place via Dermatology outpatient

departments in the West of Scotland. A letter, and subsequent reminder, was sent out

to each Consultant Dermatologist asking them to consider acne patients attending their

outpatient clinics for recruitment to our study.“

Duration: Unclear, 18 months?

Participants Included

Age (inclusion criterion; mean; range): Unclear: 30 years; 18-47 years

Clinically evident acne: Yes

Severity of condition assessment: ”with mild to moderate acne“, Leeds scale used

Fitzpatrick skin types: I-III inclusion criterion (only I-II recruited)

Other: ”at least a year since cessation of treatment with Isotretinoin; patients either on

no treatment or on long term antibiotics“

Excluded

”…patients with severe acne; Fitzpatrick skin types IV-VI; patients either currently being

treated with Isotretinoin, or who have taken Isotretinoin within the last year; patients

either starting or stopping antibiotic treatment within two weeks of starting the study,

or during the study or follow-up period“

Enrolled: 14

Randomised: 10 (3 M/7 F)

Withdrawals/drop-outs: 2 withdrew (”failed to complete the treatment side of the study“)

, 1 lost to follow-up at 3 months, 2 lost to follow-up at 10 months

Final number and proportion of participants evaluable: 8/10 (80%) at 1 month, 7/10

(70%) at 3 months and 5/10 (50%) at 10 months

ITT analysis: Not reported

Interventions Intervention 1

IPL, ‘upper’ and ‘lower’ halves of face sides treated with different filters; 550-1100 nm

filter (‘585 filter’), and the ‘Dual band’ filter (blue light); ”epidermal cooling was achieved
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using a thin layer of ECG gel and air cooling“

Number and frequency of treatments: 5 treatments, 2-weekly intervals

Wavelength/Fluence/Duration/Spot size: 500-1100 nm, 400-700 nm and 800-1200 nm

filters/for both filters the fluence was increased, as tolerated by the participant, during

the course of treatment; 12-22J/cm² (for the ‘585 filter’) and 8-12J/cm² (for the ‘Dual

band’)/2 pulses at a 20 ms delay between pulses /3 x 1 cm quartz block

Supplier: Lynton Lasers Ltd., Cheshire, England; Cryo 5, Zimmer MedizinSystems,

Irvine, Ca

Instructions to participants: Not applicable

Intervention 2

No treatment?

Outcomes Evaluation time points of review interest: 1, 3, and 6 months after final treatment

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Changes in quality of life

3. Adverse effects

Methods of assessing secondary outcomes

1. ”The revised Leeds Acne scale (O’Brien et al 1998) was used to assess clinical pho-

tographs“

2. ”The outcome of treatment was assessed using patient questionnaires and assessment

of clinical photographs. The questionnaire used in this study was the Dermatology Life

Quality Index (DLQI), designed by Finlay and Khan (1994)... Patients were asked to

complete the questionnaire before treatment started and then at each of the follow-up

points (1, 3 and 6 months), to assess any changes in quality of life after treatment.“

3. ’In addition to these outcome measures, any side effects of treatment were recorded

during the course of treatment”

Notes Language: English. We attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 246): “Envelopes were made

up randomising the IPL treatment to ei-

ther ‘right’ or ‘left’, to denote the side of the

face to be treated, and also into ‘upper’ and

‘lower’ halves to denote the half of the face

to be treated with the 585 filter and hence

the other half to be treated with the Dual-

Band filter. The envelopes were opened im-

mediately prior to laser treatment.”

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) Low risk See above. We judged this as adequate and

risk of bias as low
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Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Intention and/or method used to blind per-

forming clinicians and/or participants were

not specifically reported

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Intention and/or method used to blind par-

ticipants were not specifically reported. We

therefore judged the risk of bias as unclear

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 246): “Response to treat-

ment was then measured at 1, 3 and 6

months after the final treatment using

photographs and repeat DLQI question-

naires…Photographs were taken pre-treat-

ment and at 1, 3 and 6 months posttreat-

ment. A blinded observer assessed the pho-

tographs, with the photographs in random

order to reduce the chances of bias in in-

terpretation.”

Comment: We judged this as adequate for

investigator-assessed outcomes and risk of

bias as low

Incomplete outcome data (attrition bias)

All outcomes

High risk 80% of randomised participants were in-

cluded in the analysis at 1 month follow-

up, but only 70% at 3 month follow-up and

50% at 10 month follow-up, so we judged

this as at high risk of bias

Selective reporting (reporting bias) Low risk All outcomes pre-specified in the methods

section were reported

Other bias Unclear risk Sponsorship or potential conflicts of inter-

est were not declared. Insufficient informa-

tion was given to permit a clear judgement
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Mei 2013

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: No

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. No conflicts of interest and no commercial

sponsors. Fudan Biopharmaceuticals as a supplier is the university spin off

Setting: Single centre, Shanghai (China)

Recruitment: “...were selected for the treatment from the dermatology clinic of Tongji

Hospital”

Duration: 6 months, March 2012-August 2012

Participants Included

Age (inclusion criterion; mean; range): Not stated; 24 years; not stated

Clinically evident acne: Yes

Severity of condition assessment: “II-IV facial acne according Pillsbury grade” (moderate

to severe)

Fitzpatrick skin types: II-IV

Other: Concomitant treatment was not permitted

Excluded

“...exposed to systemic retinoid treatment in last 6 months, systemic antibiotics treat-

ment or contraceptive and photosensitive drugs in last 1 month, local acne drug treat-

ment in the last 2 weeks, patients with a tendency to form keloids or with a history of

photosensitivity, and women in pregnancy or breastfeeding”

Enrolled: 41 (24 M/17 F)

Randomised: 21 in the ALA-IPL-PDT group, 20 in the placebo cream + IPL group

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 41 (100%)

ITT analysis: No

Interventions Intervention 1

Facial skin cleaning, 10% ALA emulsion application, 1 h occlusion with plastic film

followed by IPL illumination

Number and frequency of treatments: 4 in total, applied weekly

Wavelength/Fluence/Duration/Spot size: 420-950 nm/10-13 J/cm²/30-50 ms pulse

width/15 x 40 mm²

Supplier: Shanghai Fudan-Zhangjiang BioPharmaceutical Co., Ltd., Shanghai, China;

LovelyI, Alma Lasers, Caesarea, Israel

Instructions to participants: Not applicable

Intervention 2

Placebo oil-in-water emulsion application, 1 h occlusion with plastic film followed by

IPL illumination

Number and frequency of treatments: 4 in total, applied weekly

Wavelength/Fluence/Duration/Spot size: 420-950 nm/10-13 J/cm²/30-50ms/15 x 40

mm²

Supplier: LovelyI, Alma Lasers, Caesarea, Israel

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4, 8 and 12 weeks after final treatment (also

assessed 1 week after each session whilst on treatment)

Primary outcomes of review interest recorded
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1. Percentage change from baseline in IL count (papules, pustules and nodules reported

separately)

2. Percentage change from baseline in NIL count (open and closed comedones reported

separately)

Methods of assessing primary outcomes

1. & 2. “..the numbers of acne lesions were recorded by the same dermatologist separately

from the forehead, the left and right cheeks, and the chin above the jaw line.”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. “Clinical improvement was assessed by a global rating scale: significant improvement

(> 75%), moderate improvement (50-75%), mild improvement (25-50%), and no im-

provement (0-25%) relative to baseline.”

2. “All adverse events including pruritus, pain, vesicles, erythema, hyperpigmentation,

exfoliation, and exacerbation of lesions were recorded in detail at each treatment and

follow-up visit.”

Notes Language: English. The study authors were contacted and provided additional informa-

tion on power calculation, concomitant treatment, study duration, withdrawals/lost-to-

follow-ups, ITT analysis, concealment of allocation sequence, blinding of participants,

performing clinicians and outcome assessors. The study authors also clarified that means

of ILs and NILs and SEs were reported on page 92 for time point 12 weeks after final

treatment and that percentage reductions were reported in table 1 on page 92

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page ): “All patients were randomly

divided into IPL plus ALA group (13 males

and 8 females) or IPL only group (11 males

and 9 females) by drawing lots.”

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) High risk The study authors clarified that the al-

location sequence was not concealed. We

judged this as at high risk of bias

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk The study authors clarified that the par-

ticipants and performing clinicians were

blinded as “ALA in an oil-in-water emul-

sion and only oil-in-water emulsion were

respectively applied to acne lesions of par-

ticipants in the IPL plus ALA group as well

as the IPL only group”. We judged this as

adequate and risk of bias as low
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Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk The study authors clarified that assessors

were unaware of the treatment status. We

judged this as adequate and risk of bias as

low

Incomplete outcome data (attrition bias)

All outcomes

Low risk Results were reported for all participants

and we judged the risk of bias as low

Selective reporting (reporting bias) Low risk All outcomes pre-specified in the methods

section were reported

Other bias Low risk We did not identify other possible sources

of bias.

Moneib 2014

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Sponsorship not declared. No conflicts of interest

(page 1191)

Setting: Unclear whether single or multicenter; Cairo? (Egypt)

Recruitment: “…patients were included…upon their request due to failure of other

treatments”

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): unclear; 21.5 ± 6.09 years; 15 to 38 years

Clinically evident acne: Yes

Severity of condition assessment: Burton grade 2 >

Fitzpatrick skin types: II-V

Other: “instructed to avoid using any systemic, topical, or other light based acne treat-

ment during the course of the study”

Excluded

“Exclusion criteria for previous acne therapy included isotretinonin therapy within 6

months, systemic antibiotic therapy (for any indication) within 1 month, and topical

acne preparations of intralesional steroid injections within 2 weeks of the start of laser

treatment. Patients with active eczema, history of facial eczema, suspected hypersensitiv-

ity to lidocaine, pregnancy, and high exposure to sunlight or intraviolet light (tanning)

were also excluded.”

Enrolled: 24 (5 M/19 F)

Randomised: 24

Withdrawals/drop-outs: Not reported
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Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

Fractional Erbium Glass Laser, “2 passes in stamping mode and 1 pass in moving mode”.

Cooling with ice between passes. EMLA cream (lidocaine 2.5% and prilocaine 2.5%)

was applied under occlusion on the treated side 30 minutes before each session

Number and frequency of treatments: 4 in total, at 2-week intervals

Wavelength/Fluence/Duration/Spot size: 1550 nm; unclear/unclear/50 x 50 mm²

Supplier: Sellas Dinona, Deajeon, South Korea

Instructions to participants: “Patients were instructed to apply sunscreen during treat-

ment and for 3 months after the end of treatment”

Intervention 2

No treatment

Outcomes Evaluation time points of review interest: Every 3 months for 1 year after final treatment

(also assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in IL count (papules, pustules and nodules reported separately)

2. Change from baseline in NIL count (open and closed comedones reported separately)

Methods of assessing primary outcomes

1. “Standardized photographs were taken at baseline...; ...expressed the degree of im-

provement in percentages” 0 = no improvement; < 25% = mild improvement; 26% to

50% = moderate improvement; 51% to 75% = good improvement; 76% to 100% =

excellent improvement

2. & 3. “Standardized photographs were taken at baseline, at every session, and at the

end of treatment… Treatment efficacy was evaluated by lesion counts”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. “Standardized photographs were taken at baseline...; ...expressed the degree of im-

provement in percentages” 0 = no improvement; < 25% = mild improvement; 26% to

50% = moderate improvement; 51% to 75% = good improvement; 76% to 100% =

excellent improvement

2. Unclear

Notes Language: English. Participants’ and investigators’ assessments of improvement not re-

ported separately for treated and control face sides. We have not contacted the study

authors for clarification (there was no contact e-mail of the corresponding author and

we were unable to find it through Google search)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 1192): “The control side of

the face was selected randomly by tossing a
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coin”

Comment: We judged this as adequate and

at a low risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Intention and/or method to blind partic-

ipants and personnel were not specifically

reported. As anaesthetic cream was applied

to the treated side of the face, they were

probably not blinded. We judged this as at

unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Intention and/or method to blind partic-

ipants and personnel were not specifically

reported. As anaesthetic cream was applied

to the treated side of the face, they were

probably not blinded. We judged this as at

unclear risk of bias

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 1193): “Standardized pho-

tographs were taken at baseline, at every

session, and at the end of treatment…”;

“Patients and investigator were blinded to

each other’s answers during the study, not

to influence one another”

Comment: Unclear whether outcome as-

sessors were blinded to the treatments side.

We judged this as at unclear risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Possible withdrawals and lost to follow-ups

were not reported. We judged this as at a

unclear risk of attrition bias

Selective reporting (reporting bias) High risk Evaluation was done every 3 months after

treatment for a year, but results reported

at only one “follow-up” time-point. Par-

ticipants’ and investigators’ assessments of

improvement not reported separately for

treated and control face sides. We judged

this as at high risk of bias

Other bias Unclear risk Sponsorship not declared. We judged this

as at unclear risk of bias
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Na 2007

Methods This was a split-face RCT.

Unit of randomisation: Left or right face.

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 1128): “Authors ..have

indicated no significant interest with commercial supporters”

Setting: Single centre (Seoul, Korea)

Recruitment: Dermatology Department, Seoul National University College of Medicine

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; 23.6 years, 19-33 years

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate acne”

Fitzpatrick skin types: Not reported

Excluded

Pregnancy; use of oral contraceptives; treatment with oral antibiotics, topical agents, or

chemical peels during the previous 4 weeks; oral retinoids during previous 6 months,

eye problems, cystic acne

Enrolled: 30 (7 M/23 F)

Randomised: 30

Withdrawals/drop-outs: 2 withdrawals, 6 drop-outs. “Personal reasons” for withdrawal,

reasons for drop-out not stated

Final number and proportion of participants evaluable: 28 (93%) 8 weeks within treat-

ment, 25 (83%) 4 weeks post-treatment, 22 (73%) 8 weeks post-treatment

ITT analysis: Not stated

Interventions Intervention 1

Portable device red light therapy

Number and frequency of treatments: 112 treatments in total, twice a day during 8

weeks

Wavelength/Fluence/Duration/Spot size: 635-670 nm/cumulative dose of 604.8 J/cm²/

other data not given

Supplier: Softlaser SL30, Beurer GmbH &Co., Ulm, Germany

Instructions to participants: Unclear whether adequate. “The patient was instructed to

perform phototherapy only to the treatment side for 15 minutes twice a day for 8 weeks.

” (page 1229)

Intervention 2

Nil

Outcomes Evaluation time points of review interest: None (assessed at 1, 2, 4 and 8 weeks whilst

on treatment, final evaluation at final treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Percentage change from baseline in number of ILs, NILs and combined lesions

Methods of assessing primary outcomes

1. VAS: 0 (none) to 5 (very severe)

2. Lesion counts: open comedones, closed comedones, papules, nodules, pustules

Secondary outcomes of review interest recorded

1. Adverse effects
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Methods of assessing secondary outcomes

1. Not reported

Notes Language: English. Final evaluation at final treatment, but included participants’ assess-

ments of improvement, showing early encouragement to continue with the treatment

so we judged they met inclusion criteria. Results reported in a graph format. Baseline

lesion counts for participants and face sides not reported; stated only “.. actual lesion

counts varied significantly from patient to patient. For example, the number of closed

comedones varied from 10 to 51 on one side”. VAS results: unclear whether means were

reported. Lesion counts reported in mean percentage changes, but no SDs. Timing of

assessment for VAS out of our scope: at 8 weeks whilst on treatment (that is less than

2 weeks post treatment). We attempted to contact the study authors, but were not suc-

cessful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 1229): “The right or left side

of the face was randomised to either treat-

ment or control side.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 1229): “The patient was in-

structed to perform phototherapy only to

the treatment side for 15 minutes twice a

day for 8 weeks.”

Comment: No intended blinding of partic-

ipants/performing clinicians reported. No

evidence that participants/clinicians were

blinded provided. Participants were un-

blinded for the treatment side, and, given

the nature of the intervention then it is un-

likely that the personnel were blinded. We

therefore judged the risk of bias as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Participants were not blinded so we judged

the risk of bias high for participant-assessed

outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 1229): “Clinical photographs

were taken and lesion counts were per-

formed on each side of the face, at baseline

and at subsequent visits, by two indepen-
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dent investigators who were unaware of the

treated side.”

Comment: We judged this as adequate and

at low risk of bias.

Incomplete outcome data (attrition bias)

All outcomes

High risk 8 weeks whilst on treatment outcome mea-

sures reported for 93.3% of subjects ran-

domised. Follow-up outcomes reported for

83.3% randomised participants at week 4

post-treatment and 70% at week 8 post-

treatment. We judged this as at high risk of

bias

Selective reporting (reporting bias) High risk Quote (page 1229): “The patients were fol-

lowed for up to 8 weeks after discontinua-

tion of red light treatment. Of the 25 pa-

tients examined for 4 weeks after treatment,

10 patients (40%) showed an increase in

acne lesions. Of the 22 patients followed for

8 weeks after treatment, 21 patients (95%)

complained of acne exacerbation compared

with their status during the treatment pe-

riod.”

Comment: Full reports of post-treatment

follow up not reported

Other bias Low risk No other sources of bias identified. We

judged this as at a low risk of bias

Na 2011

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared

Setting: Single centre, (Seoul, Korea)

Recruitment: Dermatology Department, Seoul National University College of Medicine

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): No data reported

Clinically evident acne: Yes

Severity of condition assessment: “with in ammatory acne”, severity not specified

Fitzpatrick skin types: Not reported

Excluded

Oral antibiotics, topical agents, or chemical peeling during the previous 4 weeks or oral

retinoids during the previous 6 months

Enrolled: 14 (M/F not reported)
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Randomised: 14

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Not stated

Interventions Intervention 1

Indole-3-acetic acid (0.015%) was applied on one side of the face for 15 minutes and

then green light was irradiated on the face for 15 minutes

Number and frequency of treatments: 3 treatments in total, applied every 2 weeks

Wavelength/Fluence/Duration/Spot size: 520 nm/9 J/cm²/other data not given

Supplier: Unclear. Possibly HL-2000-HP (OceanOptics Co., Dunedin, FL) - mentioned

in first (different) study using green light in same paper

Instructions to participants: Not applicable

Intervention 2

Control base gel was applied on one side of the face for 15 minutes and then green light

was irradiated on the face for 15 minutes

Number and frequency of treatments: 3 treatments in total, applied every 2 weeks

Wavelength/Fluence/Duration/Spot size: 520 nm/9 J/cm²/other data not given

Supplier: Unclear. Possibly HL-2000-HP (OceanOptics Co., Dunedin, FL) - mentioned

in first (different) study using green light in same paper

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 2 weeks after final treatment (also assessed at

2 and 4 weeks whilst on treatment)

Primary outcomes of review interest recorded

1. Change from baseline of ILs (papules and pustules not reported separately)

Methods of assessing primary outcomes

1. Lesion counts using photographs

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Not reported

Notes Language: English. Data for primary outcomes presented in graph format only. We

attempted to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 201 ): “The treatment side was

randomly determined.”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported
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Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Quote (page 201 ): “IAA (0.015%) was ap-

plied on one side of the face and control

base was applied on the other.”

Comment: The study was described as

“double blind” (page 202). Control gel was

applied to other side of face, therefore par-

ticipants were probably blinded. It was not

clear whether clinicians were blinded, but

we judged it was unlikely that there were

systematic differences between face sides in

the care that was provided, or in exposure to

factors other than the interventions of in-

terest. We therefore judged the risk of bias

as low

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 201 ): “Evaluation was con-

ducted at 0, 2, 4, 6 weeks by two derma-

tologists who did not know the treatment

side, with clinical photographs.”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Quote (page 201 ): “Fourteen (14) patients

with in ammatory acne were enrolled.”

Comment: Further data regarding with-

drawals, lost-to-follow-ups and the num-

ber of participants included in the analysis

were not reported. We judged this as at an

unclear risk of bias

Selective reporting (reporting bias) High risk All outcomes were reported, but in graph

format only, so we judged the risk of bias

as high

Other bias Unclear risk Sponsorship was not declared. Potential

commercial sponsors, if there were any,

might have introduced some bias. We

judged this at an unclear risk of bias
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NCT00594425

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Sponsored by Photocure

Setting: Multicenter (15 centres: San Diego and Vallejo, California; Naperville, Illinois;

Clinton, Michigan; Albuquerque, New Mexico; Rochester, New York; Norman, Okla-

homa; Portland, Oregon; Dallas, Houston and San Antonio Texas; Salt Lake City, Utah;

Lynchberg and Norfolk, Virginia, USA)

Recruitment: ”Advertisements and doctors internal database“

Duration: 18 months (February 2007-September 2008)

Participants Included

Age (inclusion criterion; mean; range): 15-40 years; 21.3; 15-37 years

Clinically evident acne: Yes

Severity of condition assessment: ”with moderate to severe facial acne vulgaris (IGA

score 3-4) “, ”with 20 to 100 inflammatory lesions (papules, pustules, and nodules) on

the face excluding lesions on the nose and in the periocular area“, ”with up to 200 non

inflammatory lesions (open and closed comedones) on the face“, ”with no more than

2 nodular lesions on the face“. The sponsor later clarified that over 80% of included

participants had moderate acne

Fitzpatrick skin types: I-IV

Other: ”surgically sterile, postmenopausal, abstinent, or willing to use an adequate means

of contraception including birth control pills, or barrier methods and spermicide for at

least 14 days prior to Day 0. Participants using birth control pills must have used the

same product and dose for at least 3 months and must agree to stay with the same product

and dose for an additional 3 months; willing and capable of following study instructions

to the extent and degree required by the protocol; must sign the approved informed

consent form prior to any study procedures; willing to be photographed; willing to sign

a photography consent form.“

Excluded

Allergy to MAL or similar PDT compound or to excipients of the cream; ”participation

in other clinical studies either concurrently or within the last 30 days“; ”patients who

have a condition or who are in a situation, which, in the investigator’s opinion, may put

the patient at risk, may confound the study results, or may interfere with the patient’s

participation in the study“; visible light sensitivity, porphyria or porphyrin sensitivity;

UVB phototherapy within the last 30 days; topical treatments for acne in the last 14

days, oral in the last month, oral isotretinoin in the last 6 months, ”with a beard or other

facial hair that might interfere with study assessments“

Enrolled: 150 (59 M/91 F)

Randomised: 40 mg/g MAL-PDT group: 50 (22 M/28 F); 80 mg/g MAL-PDT group:

48 (21 M/27 F); placebo group: 52 (16 M/36 F)

Withdrawals/drop-outs: 7 in 40 mg/g MAL-PDT group, 14 in 80 mg/g MAL-PDT

group, 10 in placebo group; ”0 in the 40 mg group, 4 in the 80 mg group and 1 in the

vehicle group were lost to follow up. 5, 8 and 9 respectively withdrew their consent“

Further information not available

ITT analysis: Yes
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Interventions Intervention 1

40 mg/g MAL-PDT, ”in a thin layer on a clean skin“, under occlusion for 1.5 h, followed

by illumination with red light

Number and frequency of treatments: 4 in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 632 nm/37J/cm²

Supplier: Photocure, Aktilite CL 128, Galderma

Instructions to participants: Not applicable

Intervention 2

80 mg/g MAL-PDT, ”in a thin layer on a clean skin“, under occlusion for 1.5 h, followed

by illumination with red light

Number and frequency of treatments: 4 in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 632 nm/37 J/cm²

Supplier: Photocure, Aktilite CL 128, Galderma

Instructions to participants: Not applicable

Intervention 3

Placebo cream under occlusion for 1.5 h, ”in a thin layer on a clean skin“, followed by

illumination with red light

Number and frequency of treatments: 4 in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 632 nm/37 J/cm²

Supplier: Aktilite CL 128, Galderma

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 2, 3, 6, 12 and 24 weeks after final treatment

(adverse effects also assessed whilst on treatment)

Primary outcomes of review interest recorded

1. Change and percentage change from baseline in number of ILs (including nodules,

papules, and pustules)

2. Percentage change from baseline in number of NILs (open and closed comedones)

3. Change from baseline in number of total lesions

Methods of assessing primary outcomes

1., 2., & 3. ”Live assessment done by trained assessor“

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Live assessment. ”Proportion of patients with success according to dichotomised IGA

scale based on facial assessments (success defined as an improvement of at least 2 grades

from baseline score) at 6 weeks post-treatment“

2. ”Erythema score, hyperpigmentation score, hypopigmentation score, other local and

non local adverse events“; details not given

Notes Language: English. Photocure provided results preview of clinicaltrials.gov record. After

extracting data from that record, Photocure provided additional information regarding

ethical approval, recruitment, age of included participants, acne severity, mean baseline

lesion counts, withdrawals/lost to follow-ups, intervention details, outcome assessment

methods, as well as information needed for selection, performance and detection bias

assessment

Risk of bias
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Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk ”An electronic randomisation list was gen-

erated using the SAS system.“

We judged this as adequate and risk of bias

as low.

Allocation concealment (selection bias) Low risk Sealed envelopes were used for this pur-

pose.

We judged this as adequate and risk of bias

as low.

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk ”Blinded packaging“ was used to ensure

that participants and performing investiga-

tors cannot distinguish between MAL and

placebo cream.”; “Each site had 2 investi-

gators, the investigator responsible for the

efficacy evaluations could not be involved

in the treatment procedure or the safety as-

sessments.”

We judged this as adequate and risk of bias

as low.

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Such outcomes were not assessed in this

study.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk “Each site had 2 investigators, the investiga-

tor responsible for the efficacy evaluations

could not be involved in the treatment pro-

cedure or the safety assessments.”

We judged this as adequate and risk of bias

as low.

Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures obtained for 71% (less

than 80%) of participants randomised in

80 mg/g MAL group and for over 80% in

other two groups. ITT analysis was per-

formed

Please note the sponsors used both LOCF

and ITT within their analyses to account

for missing data.

Selective reporting (reporting bias) High risk 24 weeks after final treatment pre-specified

time point in the study protocol for per-

centage reduction in ILs, NILs and total

lesion counts assessment but not reported.

Absolute change in NILs prespecified as the

study outcome in the protocol but not re-
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ported. Responsible parties clarified this as

follows: “Among the treatment successes at

week 12 it was optional to continue for fur-

ther follow up. Data on 24 weeks were not

presented due to the low number of pa-

tients (14) that were followed from week

12 to 24.”

We judged this as at high risk of bias.

Other bias Unclear risk Funded by Photocure. Insufficient infor-

mation to judge whether additional bias

was introduced

NCT00673933

Methods This was a split-back RCT.

Unit of randomisation: 8 x 8 cm² back areas

Power calculation: No

Ethical approval: Yes

Sponsorship and conflict of interest: Sponsored by Photocure

Setting: Multicenter (Naperville, Illinois and Albuquerque, New Mexico; USA)

Recruitment: “Advertisements and doctors internal database”

Duration: 8 months (May 2008 to December 2008)

Participants Included

Age (inclusion criterion; mean; range): 15-40 years; 26; 14-41 years

Clinically evident acne: Yes

Severity of condition assessment: “two areas of each 8x8 cm² on the back that include

at least 5 inflammatory lesions (papules, pustules, and nodules) each...the minimum

distance between the two areas should be at least 4 cm...no more than 2 nodular lesions

in any of the two areas of each 8x8 cm² on the back”

Fitzpatrick skin types: V and VI

Other: “surgically sterile, postmenopausal, abstinent, or willing to use an adequate means

of contraception including birth control pills, or barrier methods and spermicide for at

least 14 days prior to Day 0. Patients using birth control pills must have used the same

product and dose for at least 3 months and must agree to stay with the same product

and dose for an additional 3 months; willing and capable of following study instructions

to the extent and degree required by the protocol; must sign the approved informed

consent form prior to any study procedures; willing to be photographed; willing to sign

a photography consent form.”

Excluded

Allergy to MAL or similar PDT compound or to excipients of the cream; “participation

in other clinical studies either concurrently or within the last 30 days”; “patients who

have a condition or who are in a situation, which, in the investigator’s opinion, may put

the patient at risk, may confound the study results, or may interfere with the patient’s

participation in the study”; visible light sensitivity, porphyria or porphyrin sensitivity;

UVB phototherapy within the last 30 days; topical treatments for acne in the last 14

days, oral in the last month, oral isotretinoin in the last 6 months
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Enrolled: 20 (11 M/9 F)

Randomised: 20

Withdrawals/drop-outs: 1 “patient consent withdrawal”

ITT analysis: No

Interventions Intervention 1

MAL 80 mg/g (MAL cream 8%) applied for 1.5 h, followed by red light illumination

Number and frequency of treatments: 2 in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 632 nm/37 J/cm²

Supplier: Visionac, Photocure; Aktilite CL128, Galderma

Instructions to participants: Not applicable

Intervention 2

Placebo cream applied for 1.5 h, followed by red light illumination

Number and frequency of treatments: 2 in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 632 nm/ 37 J/cm²

Supplier: Not reported, Aktilite CL 128, Galderma

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (adverse effects

also assessed whilst on treatment)

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs

2. Change from baseline in number of NILs

Methods of assessing primary outcomes

1. & 2. Live assessment done by trained assessor

Secondary outcomes of review interest recorded

1. Adverse effects (Erythema score and other local and non-local adverse events, Hy-

popigmentation and hyperpigmentation score assessed after treatment)

Methods of assessing secondary outcomes

1. Hypopigmentation and hyperpigmentation score assessed after treatment, “Standard

spontaneous reporting.”

Notes Language: English. Photocure provided results preview of clinicaltrials.gov record. After

extracting data from that record, Photocure provided additional information regard-

ing ethical approval, power calculation, recruitment, age of included participants, with-

drawals/lost to follow-ups, intervention details, outcome assessment methods, as well as

information needed for selection, performance and detection bias assessment

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “An electronic randomisation list was gen-

erated using the SAS system.”

Comment: We judged this as adequate and

risk of bias as low.
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Allocation concealment (selection bias) Low risk Sealed envelopes were used for this pur-

pose.

Comment: We judged this as adequate and

risk of bias as low.

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk “Blinded packaging” was used to ensure

that patients and performing investiga-

tors cannot distinguish between MAL and

placebo cream.“Each site had 2 investiga-

tors, the investigator responsible for the ef-

ficacy evaluations could not be involved in

the treatment procedure or the safety as-

sessments.”

Comment: We judged this as adequate and

risk of bias as low.

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Such outcomes were not assessed in this

trial.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk “Each site had 2 investigators, the investiga-

tor responsible for the efficacy evaluations

could not be involved in the treatment pro-

cedure or the safety assessments.”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 85% of

randomised participants

Selective reporting (reporting bias) Low risk All pre-specified outcomes at all pre-speci-

fied time points reported

Other bias Unclear risk Funded by Photocure. Insufficient infor-

mation to judge whether additional bias

was introduced
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Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Sponsored by DUSA Pharmaceuticals, Inc

Setting: Multicenter (14 centres: Hot Springs, Arkansas; San Diego, California; Denver,

Colorado; West Palm Beach, Florida; Snellville, Georgia; Carmel, Indiana; Louisville,

Kentucky; Fridley, Minnesota; Brooklyn, New York; Hershey, Pennsylvania; Nashville,

Tennessee, Austin and Dallas, Texas; Salt Lake City, Utah, USA)

Recruitment: Unclear, through medical clinics?

Duration: recruitment 12 months (March 2007-March 2008)

Participants Included

Age (inclusion criterion; mean; range): 12 years of age or older; 20.1; range not reported

Clinically evident acne: Yes

Severity of condition assessment: “Subject has moderate to severe facial acne vulgaris

(including the nose), with at least 20 inflammatory lesions (papules, pustules, nodules);

Subject has moderate to severe acne as defined by an Investigator Global Assessment of

3 or 4 [0 (clear) to 4 (severe) scale].”

Fitzpatrick skin types: I-VI

Other: “Subject is male or non-pregnant female…; Females must be post-menopausal,

surgically sterile or using a medically acceptable form of birth control, with a negative

urine pregnancy test at the Baseline visit; Subject has provided written and verbal in-

formed consent. A subject under 18 years of age must be accompanied by the parent or

legal guardian at the time of assent/consent signing. The parent or legal guardian must

also provide informed consent for the subject; Subject has a history of recurrent herpes

simplex labialis infection in the treatment area AND has had an outbreak within the last

12 months must be placed on antiviral prophylaxis as specified in the protocol; Subject

is willing to comply with study instructions and return to the clinic for required visits;

Subject must have used the same type and brand of make-up, other facial products and

hair products (e.g. shampoo, gel, hair spray, mousse, etc.) for at least 1 month prior to

the Baseline Visit (General Skin & Hair Care). Upon enrolment, all subjects must a) use

exclusively an Investigator approved facial cleanser and b) agree to continue their other

General Skin & Hair Care for the entire study”

Excluded

“Subject is pregnant, lactating, or is planning to become pregnant during the study.

Subject has a history of cutaneous photosensitization, porphyria, hypersensitivity to

porphyrins or photodermatosis; Subject has any skin pathology or condition that could

interfere with the evaluation of the test product or requires the use of interfering topical

or systemic therapy; Subject has greater than 4 facial nodules (nodule = lesion greater

than or equal 0.5 cm in diameter); Subject has an uncorrected coagulation defect or

concurrently uses anticoagulants (except aspirin); Subject has any condition which, in

the investigator’s opinion, would make it unsafe for the subject to participate in this

research study; Subject is currently enrolled in an investigational drug or device study;

Subject has received an investigational drug or been treated with an investigational

device within 30 days prior to the initiation of treatment (baseline); Subject has facial

hair that could interfere with the study assessments in the opinion of the investigator;

Subject is unable to communicate or cooperate with the investigator due to language

problems, poor mental development, or impaired cerebral function; Subject may be
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unreliable for the study including subjects who engage in excessive alcohol intake or drug

abuse, or subjects who are unable to return for scheduled follow-up visits; Subject has

a known sensitivity to one or more of the vehicle components (ethyl alcohol, isopropyl

alcohol, laureth 4, polyethylene glycol); Subject has used photosensitizing drugs, e.g.

declomycin, tetracycline, sulfa antibiotics, phenothiazines, etc. within a timeframe where

photosensitization from these drugs may still be present; Subject has used OTC acne

medicated cleansers or soaps within 2 weeks of the initiation of treatment; Subject has

the need or plans to be exposed to artificial tanning devices or excessive sunlight during

the trial. Subject has used any of the following topical anti-acne preparations on the

face: a.) Topical anti-acne treatments including benzoyl peroxide, antibiotics, azelaic

acid, corticosteroids and salicylic acid within 2 weeks of the initiation of treatment b.

) Retinoids, including tazarotene, adapalene, tretinoin within 4 weeks of the initiation

of treatment. c.) Light treatments, microdermabrasion or chemical peels within 8 weeks

of the initiation of treatment; Subject has used any of the following systemic anti-acne

medications: a.) Corticosteroids (including intramuscular and intralesional injections)

within 4 weeks of the initiation of treatment. Inhaled corticosteroids are allowed if use is

stable (stable use is defined as dose and frequency unchanged for at least 2 weeks prior to

the initiation of treatment). b.) Antibiotics within 4 weeks of the initiation of treatment.

c.) Nicotinamide containing products within 4 weeks of the initiation of treatment. d.)

Spironolactone within 8 weeks of the initiation of treatment. d.) Retinoid therapy within

6 months of the initiation of treatment.”

Enrolled: 266 (138 F/128 M)

Randomised: 266 in total (“no enrolled participants excluded from the trial before as-

signment to groups”); 68 (30 F/38 M ) randomised to ALA 1000 s group; randomised

to ALA 500 s group; randomised to Vehicle 1000 s group; randomised to Vehicle 500 s

group

Withdrawals/drop-outs: 2 withdrawals (1 “by subject” and 1 “protocol violation”) and

3 lost to follow-up in ALA 1000 s group; 2 withdrawals (2 “by subject”) and 1 lost to

follow up in ALA 500 s group; 4 withdrawals (4 “by subject” and 1 “adverse event”) and

6 lost to follow-up in Vehicle 1000 s group; 2 withdrawals (1 “by subject” and 1 “new

job”) and 0 lost to follow-up in Vehicle 500 s group

Final number and proportion of participants evaluable: 246/266 (93%) in total; 63/68

(93%) in ALA 1000 s group; 62/65 (95%) in ALA 500 s group; 57/67 (85%) in Vehicle

1000 s group; 64/66 (97%) in Vehicle 500 s group

ITT analysis: Yes, LOCF method

Interventions Intervention 1

Aminolevulinic acid HCL (ALA) applied to the entire facial area 45 minutes prior to

blue light treatment for 1000 s (16 min and 40 s)

Number and frequency of treatments: “up to four treatments at three week (± 2 days)

intervals”

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Levulan® Kerastick® containing 20% aminolevulinic acid HCL (ALA), light

source?

Instructions to participants: Not applicable

Intervention 2

Aminolevulinic acid HCL (ALA) applied to the entire facial area 45 minutes prior to

blue light treatment for 500 s (8 min and 20 s)

Number and frequency of treatments: “up to four treatments at three week (± 2 days)
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intervals”

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Levulan® Kerastick® containing 20% aminolevulinic acid HCL (ALA), light

source?

Instructions to participants: Not applicable

Intervention 3

Vehicle applied to the entire facial area 45 minutes prior to blue light treatment for 1000

s (16 min and 40 s)

Number and frequency of treatments: “up to four treatments at three week (± 2 days)

intervals”

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Levulan® Kerastick® containing vehicle ingredients only, light source?

Instructions to participants: Not applicable

Intervention 4

Vehicle applied to the entire facial area 45 minutes prior to blue light treatment for 500

s (8 min 20 s)

Number and frequency of treatments: “up to four treatments at three week (± 2 days)

intervals”

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Levulan® Kerastick® containing vehicle ingredients only, light source?

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 3 and 6 weeks after final treatment; adverse

effects also assessed at each treatment session

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Investigator-assessed change in lesion count (ILs)

3. Investigator-assessed percentage change in lesion count (ILs)

Methods of assessing primary outcomes

1. Subject satisfaction score; excellent (very satisfied), good (moderately satisfied), fair

(slightly satisfied), poor (not satisfied at all)

2. Unclear

3. Unclear

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. “Investigator Global Assessment of Acne Severity Successes”, “Scale consists of Grade 0

(clear skin) to Grade 4 (severe: up to many non-inflammatory and inflammatory lesions,

but no more than a few nodular lesions) This assessment uses a dichotomised success/

failure assessment - with success defined as a 2 point or more improvement on the IGA

scale since baseline.”; “0 Clear skin with no inflam or non-inflam lesions; Almost clear;

rare non-inflam lesions with no more than a few small inflam lesions; Mild; > Grade 1;

some non-inflam lesions with some inflam lesions (papules/pustules only; no nodules);

Moderate; > Grade 2; up to many non-inflam lesions and a moderate number of inflam

lesions but no more than one small nodule; Severe; > Grade 3; up to many non-inflam

and inflam lesions, but no more than a few nodules”

2. “Safety will be evaluated by adverse events and local skin responses reported during

the study.”
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Notes Language: English. The sponsors were contacted and replied, but were unable to provide

additional data and clarifications, apart from those contained in the clinicaltrials.gov

record for this study. Please note that ‘Hyperpigmentation’, ‘Hypopigmentation’, ‘Ooz-

ing/ Vesiculation/Crusting’, ‘Scaling and Dryness’, and ‘Stinging/Burning’ were evalu-

ated at baseline, and were then assessed pre- and post- treatment and 48 h after treat-

ment at each treatment session, as well as 3 and 6 weeks after final treatment. Detailed

results can be found in the ‘Study results’ section of the clinicaltrials.gov record for this

study (clinicaltrials.gov/ct2/show/results/NCT00706433). We only included outcomes

reported as adverse effects in our report (Additional Table 5). The reported threshold

above which other adverse events are reported was 5%

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “Subjects will be randomized to one

of the following four treatment groups (1:

1:1:1) to receive topical Levulan® Kera-

stick® containing 20% aminolevulinic

acid HCL (ALA, active study drug) or the

Kerastick® containing vehicle ingredients

only (VEH).”

Comment: Method used for randomisa-

tion not reported

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not specifically reported, presumably not

blinded, as per the official title stating only

“Evaluator-blinded”

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Unclear whether participants were blinded,

presumably not blinded, as per the official

title stating only “Evaluator-blinded”

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Investigators assessing outcomes were pre-

sumably blinded, as per the official title

“Evaluator-blinded”, but the method was

not specified

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 246/266

(93%) of all participants, and over 80% in

each group, so we judged the risk as low
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Selective reporting (reporting bias) Low risk Results reported for all outcomes prespec-

ified in the protocol at all time points, so

we judged the risk as low. However, means

were not reported nor provided upon re-

quest for investigator-assessed changes and

percentage changes in ILs. There were no

reports of application site blisters among

adverse effects, however it is possible that

some occurred, but it is impossible to sep-

arate those as they were reported together

with oozing and crusting under ‘Oozing/

Vesiculation/Crusting’

Other bias Unclear risk Possibly different number of treatments ap-

plied (“up to four treatments at three week

(± 2 days) intervals”). Role of sponsor un-

clear

NCT00933543

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Sponsored by Photocure

Setting: Multicenter (USA: San Diego, California; Chicago and Naperville, Illinois;

Fridley, Minnesota, Rochester, New York; Hershey, Pennsylvania; Norfolk, Virginia;

Madison, Wisconsin

Canada: Windsor, Ontario; Montreal and Quebec, Quebec)

Recruitment: 11 dermatology clinics/research centres in the USA and Canada, “Recruit-

ment from September to December 2009, Dermatology Clinics with paediatric patients”

Duration: 8 months (August 2009 to March 2010)

Participants Included

Age (inclusion criterion; mean; range): 9-35 years; 17.2; 11-35 years

Clinically evident acne: Yes

Severity of condition assessment: “with moderate to severe facial acne vulgaris (IGA score

3-4); with 20 to 100 inflammatory lesions (papules, pustules, and nodules) on the face”,

“with 30 to 120 non-inflammatory lesions (open and closed comedones) on the face”,

“no more than 2 nodular lesions on the face”. The sponsor later clarified that over 80%

were people with moderate acne

Fitzpatrick skin types: I-VI

Other:“Female patients who are surgically sterile, pre-menstrual, postmenopausal, ab-

stinent, or willing to use an adequate means of contraception including birth control

pills, or barrier methods and spermicide for at least 14 days prior to T1. Patients using

birth control pills must have used the same product and dose for at least 6 months and

must agree to stay with the same product and dose for an additional 6 months.”, “Signed

and verified informed consent form. For subjects under age of 18, an assent form in
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conjunction with an informed consent form, signed and verified by parent/guardian.”

Excluded

“Patient is the investigator or any sub investigator, research assistant, pharmacist, study

coordinator, other staff or relative thereof directly involved in the conduct of the proto-

col”; “unlikely to comply with the protocol, pregnancy, oral contraceptives not used as in

inclusion criterion, pregnancy, systemic hormonal treatment of any kind,”; “hormonal

contraceptives solely for control of acne”; “Allergy to MAL or similar PDT compound

or to excipients of the cream;” “participation in other clinical studies either concurrently

or within the last 30 days”; “visible light sensitivity, porphyria or porphyrin sensitivity;

UVB phototherapy within the last 30 days; topical treatments for acne in the last 14 days,

oral in the last month, oral isotretinoin in the last 6 months, melanoma or dysplastic

naevi in the treatment area, UVB phototherapy or sunbed usage within last 30 days,

PDT within 12 weeks prior to first treatment.”

Enrolled: 107 (48 M/59 F)

Randomised: 54 (22 M/32 F) in MAL-PDT group, 53 (26 M/27 F) in placebo group

Withdrawals/drop-outs: 3 withdrawals (1 severe pain and moderate erythema, 1 mod-

erate photosensitivity reactions, 1 unknown) in MAL-PDT group, 6 withdrawals (1

mild anxiety over the use of the goggles, 3 lack of efficacy, 1 “withdrawal by subject”, 1

unknown) and 1 lost to follow-up in placebo group

ITT analysis: Yes

Interventions Intervention 1

80 mg/g MAL-PDT followed by illumination with red light (without occlusive dressing)

Number and frequency of treatments: 4 in total, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 632 nm/37 J/cm²

Supplier: Visonac, Photocure, Nedax lamp

Instructions to participants: Not applicable

Intervention 2

Placebo cream followed by illumination with red light (without occlusive dressing)

Number and frequency of treatments: 4 in total, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 632 nm/37 J/cm²

Supplier: Nedax lamp

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 6 weeks after final treatment (adverse effects

also assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs (nodules, papules and pustules)

2. Change from baseline in number of NILs (open and closed comedones)

3. Percentage change from baseline in number of ILs (nodules, papules and pustules)

4. Percentage change from baseline in number of NILs (open and closed comedones)

Methods of assessing primary outcomes

1., 2., 3. and 4. “Live by trained assessor”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Live assessment. “Proportion of patients with success according to dichotomised IGA

scale based on facial assessments (success defined as an improvement of at least 2 grades
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from baseline score) at 6w post-treatment”

2. Pain assessed using VAS 0-10 (0 = no pain, 10 = worst pain imaginable) directly after

each treatment, blood samples pre-treatment, 1 week after first treatment, 1 week after

final treatment.; “Standard spontaneous reporting” for other outcomes

Notes Language: English. Photocure provided results preview of clinicaltrials.gov record. After

extracting data from that record, Photocure provided additional information regarding

ethical approval, power calculation, age of included participants, severity of acne, mean

baseline lesion counts, lamps used, withdrawals/lost to follow-ups, outcome assessment

methods, as well as information needed for selection, performance and detection bias

assessment

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “An electronic randomisation list was gen-

erated using the SAS system.”

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) Low risk Sealed envelopes were used for this pur-

pose.

We judged this as adequate and risk of bias

as low.

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk “Blinded packaging” was used to ensure

that participants and performing investiga-

tors could not distinguish between MAL

and placebo cream. “Double Blind (Sub-

ject, Caregiver, Investigator, Outcomes As-

sessor)”; “Each site had 2 investigators,

the investigator responsible for the efficacy

evaluations could not be involved in the

treatment procedure or the safety assess-

ments.”

Comment: We judged this as adequate and

risk of bias as low.

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Such outcomes were not assessed in this

study.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk “Double Blind (Subject, Caregiver, Investi-

gator, Outcomes Assessor)”; “Each site had

2 investigators, the investigator responsible

for the efficacy evaluations could not be in-

volved in the treatment procedure or the

safety assessments.”
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Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for over 80%

of participants randomised in all groups

Selective reporting (reporting bias) Low risk All pre-defined outcomes reported at all

time points.

Other bias Unclear risk Funded by Photocure. Insufficient infor-

mation to judge whether additional bias

was introduced

Oh 2009

Methods This was a parallel-group RCT with split face within groups “half of each patient’s face

was randomly assigned to the short incubation group with ALA plus IPL (30 minutes)

or long incubation group with ALA plus IPL (3 h), and the other half was treated with

IPL only.”

Unit of randomisation: Left or right face

Power calculation: No

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 1918): “The authors have

indicated no significant interest with commercial supporters.”

Setting: Single centre (Seoul, Korea)

Recruitment: Department of Dermatology, Yonsei University College of Medicine, Seoul

Duration: 13 months (August 2007-August 2008)

Participants Included

Age (inclusion criterion; mean; range): 18-30 years; 23 ± 4.12 in short incubation group

and 23 ± 5.53 in long incubation group (not given for the whole sample); range 18-30

years

Clinically evident acne: Yes

Severity of condition assessment: “with moderate to severe acne”, using Evaluator Global

Severity score

Fitzpatrick skin types: III-IV

Excluded

Oral antibiotics or isotretinoin within 6 months, systemic disease, tendency to keloid/

photosensitivity, pregnancy

Other:

No other treatments allowed during the study af follow-up period

Enrolled: 20 (4 M/16 F)

Randomised: 20 in total, 9 in short incubation group (3 M/6 F), 11 in long incubation

group (1 M/10 F)

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 20 (100%)

ITT analysis: No
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Interventions Intervention 1

Short incubation (30 min) with 5-ALA, “occlusive technique with foil”, plus IPL

Number and frequency of treatments: 3 treatments in total, applied every 4 weeks

Wavelength/Fluence/Duration/Spot size: 590 nm/12-15 J/cm²/pulse duration 30 ms/

not reported

Supplier: ALA hydrochloride (Levulan Kerastick, Dusa Pharmaceuticals, Wilmington,

MA)

IPL device (BBL, Sciton Inc., Palo, Alto, CA)

Instructions to participants: Not applicable

Intervention 2

Long incubation (3 h) with ALA, “occlusive technique with foil”, plus IPL

Number and frequency of treatments: 3 treatments in total, applied every 4 weeks

Wavelength/Fluence/Duration/Spot size: 590 nm/12-15 J/cm²/pulse duration 30 ms/

not reported

Supplier: ALA hydrochloride (Levulan Kerastick, Dusa Pharmaceuticals, Wilmington,

MA)

IPL device (BBL, Sciton Inc., Palo, Alto, CA)

Instructions to participants: Not applicable

Intervention 3

IPL only

Number and frequency of treatments: 3 treatments in total, applied every 4 weeks

Wavelength/Fluence/Duration/Spot size: 590 nm/12-15 J/cm²/pulse duration 30 ms/

not reported

Supplier: BBL, Sciton Inc., Palo, Alto, CA

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4, 8 and 12 weeks after final treatment (also

assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Percentage change from baseline in number of ILs (papules and pustules not reported

separately)

Methods of assessing primary outcomes

1. Non-standardised scale: Significant improvement (> 75%), moderate improvement

(50% to 75%), mild improvement (25% to 50%), no improvement (0% to 25%), worse

(< 0%) relative to baseline

2. Lesion counts (using photographs)

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Non-standardised scale: Significant improvement (> 75%), moderate improvement

(50% to 75%), mild improvement (25% to 50%), no improvement (0% to 25%), worse

(< 0%) relative to baseline, using photographs

2. Erythema and hyper- and hypopigmentation were assessed at each treatment

Notes Language: English. There were differences in baseline lesion count means (SD) between

short and long incubation groups: 11 (6.2) versus 15.7 (7.1) (reported in Table 1 on page

1920). Each participant’s half-face treated with PDL only or IPL, but results presented
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as “3 intervention groups”. We contacted study authors who provided additional infor-

mation about power calculation, inclusion criterion regarding participants’ age, start and

end dates of the study, clarification of number of participants in each group, randomi-

sation method, allocation concealment method, blinding of participants and assessing

clinicians and SDs for mean reduction of lesion counts at 4, 8 and 12 weeks after final

treatment

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 1919): “Half of each patient’s

face was randomly assigned to the short

incubation group with ALA plus IPL (30

minutes, n = 9) or long incubation group

with ALA plus IPL (3 h, n = 11), and the

other half was treated with IPL only (n =

20)”

Comment: Method used to generate the al-

location sequence was not stated in the re-

port. Study authors clarified that randomi-

sation was done via tables of random num-

bers. Firstly participants were randomly as-

signed to short or long incubation group.

Face side to be treated with PDT was also

randomly assigned

Allocation concealment (selection bias) Low risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported. Study authors clarified that a sealed

box was used to conceal the allocation se-

quence

Comment: We judged this as adequate and

risk of bias as low.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided in the report. Study authors clar-

ified that the participants and performing

clinicians were not blinded due to the na-

ture of the intervention. We judged risk of

bias as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Participants were not blinded, so we judged

the risk of bias as high for participant-as-

sessed outcomes
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Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 1920): “Two blinded derma-

tologists independently examined the split-

face images of each patient in chronologi-

cal order and separately conducted objec-

tive clinical assessments of acne.”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Low risk According to ’Subject Characteristics’ table

(page 1920) there were 1 male and 9 female

participants in the long incubation group.

In ’Methods’ section 11 participants were

included in that group and outcomes are

later also reported for 11 participants. No

withdrawals or lost to follow-up data re-

ported, so it is not clear how many ran-

domised participants were actually anal-

ysed. Implicitly from the tables 100%, as

outcomes were reported for 20 participants

in total

Study authors clarified the discrepancy be-

tween the numbers (mistyping in Table

1) and confirmed 20 participants were in-

cluded and result were reported for all of

them. We judged this as at low risk of bias

Selective reporting (reporting bias) Low risk All outcomes were reported.

Other bias Low risk No other bias identifiable
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Methods This was a parallel-group RCT, with split-face design within each group

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 2839): “The research for this

article was supported by the Babcock Endowment for Dermatological Research at the

University of Michigan, ICN Pharmaceuticals..”; “ICN Pharmaceuticals Inc donated

the NLite lasers. During the course of this study, ICN Pharmaceuticals divested itself of

its Photonics subsidiary, which was responsible for the NLite device. However, we were

permitted to retain the lasers to complete our study. At the time of this divestiture, ICN

Pharmaceuticals had no knowledge of the outcomes”

Setting: Single centre (Ann Arbor, Michigan, USA)

Recruitment: Dept. of Dermatology, University of Michigan Medical School, Ann Arbor,

newspaper and online advertising, flyers

Duration: 4 months, June 2003-September 2003 (recruitment from August 2002)

Participants Included

Age (inclusion criterion; mean; range): > 13 years, 20.7 years; 13-31 years

Clinically evident acne: Yes

Severity of condition assessment: Leeds acne severity scale rating > 2

Fitzpatrick skin types: Not reported

Other: 28 white, 7 Asian, 2 black, 3 unknown, “general good health, willingness and

ability to comply with the requirements of the protocol”

Excluded:

Leeds acne grade < 2, oral retinoids within 12 months, other systemic/topical thera-

pies within 1 month, alpha hydroxyl acid/glycolic acid use within 1 month, microder-

moabrasion of the face within 3 months, < 13 years, history of prior dermabrasion/laser

resurfacing, NSAIDS within 10 d prior or for 2 weeks after laser treatment

Enrolled: 40 (24 M/16 F)

Randomised: 40, 20 in each group

Withdrawals/drop-outs: 3 withdrawals (2 dissatisfied with improvement, 1 schedule

conflict) and 3 lost to follow-up in Intervention 1 group. 6 withdrawals (2 did not receive

treatment (1 lost to follow-up and 1 took prohibited medication), 2 dissatisfied with

improvement, 2 unable to continue visits) and 2 lost to follow-up in Intervention 2

group

Final number and proportion of participants evaluable: 14 (70%) Intervention 1 and 12

(60%) in Intervention 2

ITT analysis: Yes; 20 included in the analysis (Intervention 1); 19 included in the analysis

(Intervention 2)

Interventions Intervention 1

Non purpuric PDL treatment to half of the face. “Non overlapping pulses were delivered

in a ’painting’ motion”

Number and frequency of treatments: Single treatment

Wavelength/Fluence/Duration/Spot size: 585 nm/3 J/cm²/pulse duration 350 µs/7 mm²

Supplier: NLite laser (ICN Pharmaceuticals Inc, Costa Mesa, Ca)

Instructions to participants: Not applicable

Intervention 2

Non purpuric PDL treatment to half of the face. “Non overlapping pulses were delivered
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in a ’painting’ motion”

Number and frequency of treatments: 2, second treatment 2 weeks later

Wavelength/Fluence/Duration/Spot size: 585 nm/3 J/cm²/pulse duration 350 µs/7 mm²

Supplier: NLite laser (ICN Pharmaceuticals Inc, Costa Mesa, Ca)

Instructions to participants: Not applicable

Intervention 3

Nil

Outcomes Evaluation time points of review interest: 2, 4, 6, 8 and 12 weeks after initial treatment

(data for single and 2-treatments groups combined)

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs (papules and pustules reported separately)

2. Change from baseline in number of NILs (open and closed comedones not reported

separately)

3. Change from baseline in number of cysts

Methods of assessing primary outcomes

1., 2. & 3. live lesion counts performed by a single physician

comedones, and erythematous macules (as representative of resolving previously inflam-

matory lesions)

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

Methods of assessing secondary outcomes

1. Leeds acne severity scale for both treated and untreated sides of the face, using partic-

ipants’ photographs

Notes Language: English. The study authors were contacted and were unable to provide separate

data for single treatment group. They confirmed that the secondary reference listed for

this study was an abstract from a poster presentation of the same study results

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quotes (page 2853): “Patients were ran-

domised to 1 of 2 treatment groups using a

table of random numbers.”; “A randomised

code was used to determine the side of the

face that would receive laser therapy as well

as the number of treatments the patient

would receive.”

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported
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Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quotes (page 2853): “Evaluating physi-

cians were blinded to treatment assignment

and regimen. Patients were specifically in-

structed not to tell the evaluating physician

which side of the face was treated.”

Comment: The above suggests that partic-

ipants and performing clinicians were not

blinded, so we judged the risk of bias as

high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 2837): “Bilateral facial pho-

tographs obtained at baseline, week 4, and

week 12 were graded by a panel of 3 der-

matologists using the Leeds acne severity

scale. These evaluators did not perform

the laser treatments or the clinical lesion

counts and were blinded to which images

included treated compared with untreated

skin.” (Page 2835): “The randomisation of

the side of the face receiving treatment was

meant to...and helped to ensure that eval-

uators were unaware of the side in which

an individual had received the laser treat-

ment, thereby minimizing the potential for

evaluator bias. Evaluating physicians were

blinded to treatment assignment and reg-

imen. Patients were specifically instructed

not to tell the evaluating physician which

side of the face was treated.”

Comment: We judged this as adequate and

at a low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

High risk 26/40 (65%) completed study however

38/40 (95%) included in analysis (LOCF

Method used). We judged this as at high

risk of bias as it was unclear when the last

observations were made, which might have

introduced a great degree of bias since less

than 80% of outcome data were obtained

Selective reporting (reporting bias) High risk Quote (page 2836): “When comparing pa-

tients randomised to receive either 1 or 2

laser treatment sessions, no statistically sig-

nificant differences in efficacy at any time

point or for any subtype of acne lesion were
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demonstrated. Thus, the data from these

groups were combined to provide summary

statistics of patient responses to laser ther-

apy (provided as either 1 or 2 treatment ses-

sions”

Comment: No statistical data given regard-

ing differences between 1 and 2-treatment

sessions groups which participants were ini-

tially randomised to. Study authors were

contacted, but unable to provide separate

data for single treatment group. We there-

fore judged risk of selective reporting as

high

Other bias Low risk Sponsorship was declared, there were com-

mercial sponsors along with non commer-

cial funding but we judged the risk of bias

as low as study authors clarified their role.

No other sources of bias identified

Orringer 2007

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quotes (page 432): ”Supported by the

University of Michigan Department of Dermatology Laser Research Fund. Conflicts of

interest: None.“; (page 438): ”ICN Pharmaceuticals Inc donated the CoolTouch II laser

that was used during the project. During the course of this study, ICN Pharmaceuticals

divested itself of its Photonics subsidiary, which was responsible for the CoollTouch II

device. However, we were permitted to retain the laser to complete our study. Of note, at

the time of this divestiture, ICN Pharmaceuticals had no knowledge of the outcomes.“;

(page 432) Supported by the University of Michigan Department of Dermatology Laser

Research Fund”

Setting: Single centre (Michigan, USA)

Recruitment: Medical Dermatology clinics, University of Michigan and newspaper ad-

vertising; participants reimbursed a small sum at each visit to cover travel expenses and

other incidental costs of participation

Duration: 28 months, June 2003 to September 2005

Participants Included

Age (inclusion criterion; mean; range): > 13 years; 24.8 years; range not reported

Clinically evident acne: Yes

Severity of condition assessment: “The presence of clinically-apparent facial acne of at

least a Leeds acne severity scale rating of 2 (on a 12-point ordinal scale)”

Fitzpatrick skin types: II-VI

Other: General good health, the ability to comply with the study protocol; participants

entered into the study ’washed out’ from any systemic antibiotic use or any topical anti-
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acne therapy for 1 month before study entry

Excluded

Oral retinoid use within 1 year of study entry, age younger than 13 years, microder-

moabrasion of the face within 3 months of study entry, alpha hydroxy acid or glycolic

acid use within 1 month of study entry, and a history of dermabrasion or laser resurfacing

of the facial skin

Enrolled: 46 (10 M/36 F)

Randomised: 46

Withdrawals/drop-outs: 1 participant did not receive treatment (did not qualify after

wash out). 5 withdrawals (2 too much discomfort, 1 adverse event - panic attack, 1

protocol violation - began other acne treatment), 4 lost to follow-up

Final number and proportion of participants evaluable: 30 (65%)

ITT analysis: Yes; 30 completed the 12-week study, 37 included in the analysis

Interventions Intervention 1

LMX 4% anaesthetic cream applied over entire face for 30-45 min followed by Nd:YAG

laser, 2 passes to one half of the face from hair line to jaw line (non overlapping)

Number and frequency of treatments: 3 treatments, every 3 weeks

Wavelength/Fluence/Duration/Spot size: 1320 nm/not reported/2 x 30 ms/ 10 mm²

Supplier: Ferndale Laboratories, Ferndale, Michigan; Nd:YAG laser (CoolTouch II)

Instructions to participants: Not applicable

Intervention 2

LMX 4% anaesthetic cream applied over entire face for 30-45 min

Number and frequency of treatments: 3 treatments, every 3 weeks

Supplier: Ferndale Laboratories, Ferndale, Michigan

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 8 weeks after final treatment (also assessed at

1 week after final treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in number of ILs, NILs and cystic lesions (papules, pustules,

open comedones, closed comedones and cysts reported separately)

Methods of assessing primary outcomes

1. “Patients’ impressions of the treatment and the associated results in terms of their acne

severity and the degree of oiliness of their skin were surveyed at the completion of the

treatment phase of the study.” Further details not given

2. Evaluations included formal counts of papules, pustules, cysts, and comedones (“Pa-

tients were clinically assessed at baseline and weeks 7 and 14. Evaluations included for-

mal counts of papules, pustules, cysts, and comedones…. and image analysis utilizing

ImagePro Plus software (Media Cybernetics, Silver Spring, Md) at baseline and weeks 7

and 14”)

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Facial photographs, Leeds acne severity scale for both treated and untreated sides of

the face

2. Not reported
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Notes Language: English. participants’ impressions were assessed using survey at the completion

of the treatment phase of the study (details were not given). The study authors were

contacted, and provided additional information on power calculation and adverse effects

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 433): “Patients were ran-

domised to receive a series of 3 laser treat-

ments to one half of the face with the con-

tralateral facial skin remaining untreated

and serving as a control. A randomised code

was used to determine which side of the face

was to be treated.” Comment: We judged

this as adequate

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 433): “Treatments were per-

formed at 3-week intervals by a single

physician (J. S. O.) who did not participate

in the clinical evaluation of subjects.”

Comment: Study was described as “sin-

gle blind” (page 432). No intended blind-

ing of participants/performing clinicians

reported, so we judged this at high risk of

bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Quote (page 435): “Fifty-nine percent of

patients (22 of 37) thought that their acne

had improved at least mildly when com-

pared with the untreated skin.”

Comment: Study was also described as ‘sin-

gle blind’. Participants we not blinded, so

we judged the risk of bias as high

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 433): “Bilateral facial pho-

tographs obtained...were assessed by a

panel of 3 dermatologists who were neither

involved in the treatment of study partic-

ipants nor performed the live clinical le-

sion counts...The evaluators were blinded

as to whether images depicted treated or

untreated sides of the face.”

Comment: We judged this as at a low risk
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of bias.

Incomplete outcome data (attrition bias)

All outcomes

High risk Quote (page 433-434): “Because of the

substantial number of early withdrawals,

separate analyses were performed with the

cohort of subjects that completed through

week 7 only (n = 37), and the cohort that

completed through week 14 (n = 30). In

addition, for the primary efcacy data (le-

sion counts), a carry-forward analysis was

done using each subjects’ last available data

values for the week 14 time point (n = 37)

. The data were analysed by this carry-for-

ward method in which each early-termi-

nated subject’s last available data points are

carried forward to the nal visit (thereby al-

lowing them to be included in the end-of-

study analysis) in order to control for at-

trition bias-that is, results appearing more

favourable because of responders complet-

ing the study and non-responders dropping

out.”

Comment: Outcome measures were avail-

able on 37/46 (80%) participants at week

7 and only 30/46 (65%) at week 14. Al-

though ITT analysis was performed as de-

scribed, we judged this as at high risk of

bias, as less than 80% of outcome data were

obtained at week 14

Selective reporting (reporting bias) Low risk All outcome measures pre-specified in the

methods section reported

Other bias Low risk Study authors reported no conflicts of in-

terest. Commerical sponsor was reported

separately, however we judged it was un-

likely that bias was introduced. No other

sources of bias identifiable
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Orringer 2010

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Unit of analysis: Lesion

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 33): “This study was sup-

ported by the University of Michigan Department of Dermatology Laser Research Fund.

”

Setting: Single centre (Michigan, USA)

Recruitment: Dermatology Department, University of Michigan Medical School

Duration: 42 months, January 2005-July 2008

Participants Included

Age (inclusion criterion; mean; range): > 13 years; 25 years; 15-50 years

Clinically evident acne: Yes

Severity of condition assessment: “clinically evident facial acne”

Fitzpatrick skin types: All types included

Other: Generally good health and willing and able to comply with the requirements of

the protocol

Excluded

Oral retinoid within 1 year, systemic acne therapies (such as oral antibiotics) within 4

weeks, or topical acne therapies including OTC products or prescription medications

(retinoids, antibiotics) within 2 weeks of entry into the study. Microdermabrasion or

superficial chemical peels at the sites to be treated within 2 months of entry into the study

or dermabrasion or laser resurfacing at the sites to be treated at any time. Incompliant

participants, those with a significant medical history or concurrent illness condition

that the investigators felt was not safe for study participation, and pregnant or nursing

participants were also excluded. History of frequent herpes simplex infections of the

face or with clinical evidence of active herpes simplex infection, those with a history of

keloid scar formation, participants with a known allergy or hypersensitivity to topical

photosensitising agents, and those with known photosensitivity disorders

Enrolled: 99 screened for eligibility

Randomised: 44 (14 M/30 F)

Withdrawals/drop-outs: 5 withdrew prior week 6 evaluation (1 adverse event - hyperpig-

mentation, 3 declined to continue treatment, 1 non compliance) and 3 after (1 adverse

event - hyperpigmentation, 1 declined to continue treatment, 1 non-compliance)

Final number and proportion of participants evaluable: 29 (66%)

ITT analysis: Yes “mixed model fitting.. was used to obtain predicted values where data

were missing.” (page 30)

Interventions Intervention 1

Acetone scrubs, followed by application of 20% 5-ALA for 60-90 min prior to PDL

single pass

Number and frequency of treatments: 3 treatments in total, applied every 3 weeks

Wavelength/Fluence/Duration/Spot size: Not reported/6.6-7.5 J/cm²/10 ms pulse du-

ration/10 mm²

Supplier: 20% ALA: Levulan, DUSA Pharmaceuticals, Inc, Willmington, MA, USA;

Laser: VBeam, Candela Corp., Wayland, MA, USA

Instructions to participants: Not applicable
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Intervention 2

Nil

Outcomes Evaluation time points of review interest: 2, 4, 6, 8 and 10 weeks after final treatment

(evaluated at baseline and every two weeks for a total of 16 weeks during and after

treatment)

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs (papules and pustules reported separately)

2. Change from baseline in number of NILs (open and closed comedones reported

separately)

3. Change from baseline in number of cystic lesions

Methods of assessing primary outcomes

1. Evaluations included formal counts of papules, pustules, cysts, and comedones (live

lesion counts)

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Leeds acne severity scale for both treated and untreated sides of the face

2. Not reported

Notes Language: English. The study authors were contacted, and provided additional infor-

mation on power calculation and adverse effects

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 29): “A randomised code de-

termined which side of each patient’s face

was to be treated.”

Comment: Adequate sequence generation

method used.

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 29): “The study was a

randomised, controlled, split-face, single-

blind clinical trial.”; “The treating physi-

cians (JS Orringer and DL Sachs) were not

involved in clinical evaluations of the pa-

tients.”

Comment: The above suggests that partic-

ipants and performing clinicians were not

blinded, so we judged the risk of bias as

high
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Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 29): “The study was a

randomised, controlled, split-face, single-

blind clinical trial.”; “ The treating physi-

cians (JSO and DLS) were not involved in

clinical evaluations of the patients”

Comment: The above suggests that out-

come assessors were blinded to treatment,

so we judged this as at a low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

High risk Quote (page 30): “Mixed model tting the

lesion count with covariates age, gender,

race, severity rating, continuous time, treat-

ment, and time-treatment interaction, with

random

intercept and time was used to obtain pre-

dicted values where data were missing.”

Comment: 29 of 44 randomised partici-

pants completed the 16 weeks study, only

65.9% of randomised subjects available for

evaluation. Method used to obtain pre-

dicted values when data was missing de-

scribed. We judged this as at a high risk

of bias, although the method used for ITT

was adequate

Selective reporting (reporting bias) Low risk All outcome measures pre-specified in the

methods section reported

Other bias Low risk Sponsorship declared, apparently no com-

mercial interest. No other risk of bias

sources likely
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Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Unit of analysis: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Xinjiang, China)

Recruitment: Not reported

Duration: 4 months, July 2012-October 2012

Participants Included

Age (inclusion criterion; mean; range): Not reported; 25.1 years; 18-38 years

Clinically evident acne: Yes

Severity of condition assessment: Moderate acne, grade II-III according to the Chinese

Acne Treatment Guidelines

Fitzpatrick skin types: Not reported

Excluded

Breast-feeding mothers; allergic to prescribed medications in intervention and control

groups; potential exposure to strong sunlight/UV rays during treatment process; taken

medication for acne within the last 30 days; major chronic diseases; mental disorders

Enrolled: 90 (M/F not reported)

Randomised: 90

Withdrawals/drop-outs: 7, further details not reported

Final number and proportion of participants evaluable: 83/90 (92%), 13 M/70 F

ITT analysis: Not reported

Interventions Intervention 1

Yinhua decoction twice daily, with electric light synergy

Number and frequency of treatments: 6 treatments, applied every 2 weeks for 12 weeks

Wavelength/Fluence/Duration/Spot size: 18 J/cm²/individual treatments applied “until

the cheeks appeared to be slightly red”, further details not reported

Supplier: Not reported

Instructions to participants: Yes, adequate

Intervention 2

Yinhua decoction twice daily, with red and blue light treatment

Number and frequency of treatments: 6 treatments, applied every 2 weeks for 12 weeks

Wavelength/Fluence/Duration/Spot size: 610 and 415 nm/10 min/further details not

reported

Supplier: Not reported

Instructions to participants: Yes, adequate

Outcomes Evaluation time points of review interest: 12 weeks after final treatment

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Non-standard scale based on percentage change in combined lesion counts. Percentage

change in lesion count = (lesion count before treatment - lesion count after treatment)

/ lesion count before treatment × 100%; Fully recovered: percentage change in lesion
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count ≥ 90%; Good improvement: percentage change in lesion count 60% to 89%;

Effective: percentage change in lesion count 30% to 59%; No effect: percentage change

in lesion count ≤ 29%; Total percentage effectiveness = (no. of fully recovered + good

improvement)/total no. of participants x 100%

2. Not reported

Notes Language: Mandarin. English translation was not available. Data extraction was done

by native speaker Elicia Toon Yuan Ni from the original paper. We have not attempted

to contact the study authors. We used the ’Yinhua decoction’ term as presented in the

English translation of the abstract provided by the journal where full text was published

in Mandarin. As clarified by native Mandarin speakers, ’Yinhua decoction’ is different

from ’Jinhua Xiaocuo’ (used in Zhang 2013b study), although both used the same main

ingredients (honeysuckle flower)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page1279): “Randomisation done

using SAS software.”

Comment: We judged this as adequate.

Allocation concealment (selection bias) Low risk Quote (page 1279): “Numbers assigned to

participants were placed in envelopes”

Comment: We judged this as adequate

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that outcome asses-

sors were blinded provided

Incomplete outcome data (attrition bias)

All outcomes

Low risk Results reported for 83/90 (92%) ran-

domised participants, so we judged the risk

as low

Selective reporting (reporting bias) Low risk All outcomes predefined in the ‘Methods’

section were reported

Other bias Unclear risk Sponsorship and conflicts of interest un-

clear. Insufficient information to permit a
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clear judgment. The study was in Man-

darin and potential bias was introduced by

the fact that we were only able to do single

rather than double data extraction

Paithankar 2015

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes, “Trial 2 (Clinicaltrials.gov identifier NCT02219074) was a sepa-

rate, independent Ethics Committee approved study in which the sites and inclusion/

exclusion criteria were unchanged from Trial 1.”, further details not provided (Please

note that ’Trial 1’ refers to Owczarek 2014)

Sponsorship and conflict of interest: “DP, RB, TM, and LF are employees of and/or

have financial interests in Sebacia. AK, JL, and RRA have consulting relationships with

Sebacia. The remaining study authors state no conflict of interest.”; “This research was

sponsored by Sebacia, Duluth, GA. We acknowledge Apostolos G. Doukas, Stephanie

Beall, and Anthony Lando for help with various stages of the project.”

Setting: Two centre?, “conducted at two sites”, Poland, further details not reported

Recruitment: Unclear

Duration: Unclear: According to clinicaltrials.gov record NCT02219074 (accessed on

September 26, 2015) study start date was June 2011 and estimated study completion

date October 2015)

Participants Included

Age: inclusion criterion 16-35 years; mean 21.4; age range 16-26 years

Clinically evident acne: Yes

Severity of condition assessment: “moderate-to-severe inflammatory facial acne, IGA

(scale from (Solodyn, 2006)) scores 3-4 with at least 25 total papules and pustules present

on face”

Fitzpatrick skin types: I-III

Excluded

“systemic medications for acne, oral retinoid therapy, or treatment with Intense Pulsed

Lights or lasers within the past 12 months.” Subjects were randomised after entry to

receive either control or treatment

Enrolled: 51

Randomised: 51 (37 F; 14 M), 27 in treatment group, 24 in control group

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: in the intervention group 26/

27 (96%) at 6 weeks, 25/27 (92%) at 10 weeks, 24/27 (89%) at 14 weeks after final

treatment; in the control group 24/24 (100%) at 6 weeks, 21/24 (88%) at 10 weeks,

19/24 (79%) at 14 weeks after final treatment

ITT analysis: Unclear

Interventions Intervention 1

“On treatment days, face was washed and 3 ml of particle suspension was massaged as

described above for 10 minutes. Superficial suspension was wiped; two laser passes were

performed with a 9 × 9 mm handpiece with contact cooling and ~ 10% overlap.” The
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mean laser radiant exposure was 33.4 J/cm²

Number and frequency of treatments: 3 treatments, 1 week apart

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: “Gold microparticles were manufactured by Nanospectra (Houston, TX) and

were placed in suspension at Dow Pharmaceutical Sciences (Petaluma, CA).”? Further

details not reported

Intervention 2

Quote (page 1733): “Subjects in the ‘sham’ arm were treated similarly, but instead of

the microparticle suspension vehicle (without light-absorbing particles) was used with a

fluence of 10 J/cm²”

Wavelength/Fluence/Duration/Spot size: Unclear

Number and frequency of treatments: 3 treatments, 1 week apart

Supplier: Not specified

Outcomes Evaluation time points of review interest: 6, 10 and 14 weeks after final treatment

Primary outcomes of review interest recorded

1. Change from baseline in combined number of lesions

2. Percentage change from baseline in combined number of lesions

Methods of assessing primary outcomes

1. “Lesion counts and IGA scores were performed ’live’ by unblinded assessors, and, in

parallel, by a single blinded reviewer (also ’live’ and unaware of the assignment to groups)

at each site to assess bias (if any). High correlation between blinded and unblinded

assessment (r = 0.95) was noted. Thus, data pooled from all five unblinded investigators

assessments are reported as these same five investigators conducted assessments in the

prior study eliminating intra-rater variability that might otherwise be introduced if using

the different, albeit blinded, investigator assessments. Percent change in inflammatory

lesion count from baseline as well as a fraction of subjects showing improvement in IGA

score of two or better were compared in the two arms. Response rate calculation (positive

response upon 50% or higher reduction in inflammatory lesions) was performed at each

follow-up point.”

2. Please see 1. above

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Please see ’Methods of assessing primary outcomes’ above.

2. Unclear

Notes Language: English. We were unable to identify additional information, although it was

reported to be presented in Supplementary Information (’The CONSORT flowchart

for this trial appears in the Supplementary Information online.’, accessed on September

26, 2015). We have contacted the study authors and sponsors, who clarified that this

trial (reported as Trial 2 in the primary reference for this study) was not part of the

cross-over trial we previously identified (Owczarek 2014), but an independent trial. Both

studies are registered under the same clinicaltrials.gov Identifier (NCT02219074). They

clarified that this study was also presented at the ASLMS 2015 meeting (“there was a late

breaking abstract and presentation (LB7) at the 2015 ASLMS meeting, which contained

data from Trial 2 (as referred to in the JID article)”. We were unable to identify the

abstract. Study authors and sponsors also provided information as follows “The JID
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paper describes two independent clinical trials conducted in Poland”. We did not obtain

further clarifications and requested information described as ’unclear’ or ’not reported’

in this table

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 1733): “Fifty-one subjects (37

females) were enrolled with 27 in the active

treatment arm.”

Comment: Method used for randomisa-

tion not reported. We judged this as at un-

clear risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk This was not specifically reported. Re-

ported as “Single Blind (Outcomes Asses-

sor)” in the NCT record

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

High risk Quote (page 1733): “Lesion counts and

IGA scores were performed ’live’ by un-

blinded assessors, and, in parallel, by a sin-

gle blinded reviewer (also ’live’ and un-

aware of the assignment to groups) at each

site to assess bias (if any). High correla-

tion between blinded and unblinded as-

sessment (r = 0.95) was noted. Thus, data

pooled from all five unblinded investiga-

tors assessments are reported as these same

five investigators conducted assessments in

the prior study eliminating intra-rater vari-

ability that might otherwise be introduced

if using the different, albeit blinded, in-

vestigator assessments.” Reported as ‘Sin-

gle Blind (Outcomes Assessor)’ in the NCT

record

Comment: One assessor blinded but then

results pooled with 5 unblinded assessors.

We judged this as at high risk of bias
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Incomplete outcome data (attrition bias)

All outcomes

Low risk More than 80% of randomised participants

were included in the analysis at all time

points of review interest, apart from con-

trol group at 14 weeks after final treat-

ment (79%). Although ITT analysis was

not done, we judged this as at low risk of

bias

Selective reporting (reporting bias) High risk Quote (page 1733): “The analysis for Trial

2 differed slightly; percent change in in-

flammatory lesion count was used.” Per-

centage changes, and not changes in lesion

counts reported, although primary out-

comes as per NCT record read: “Change

in inflammatory lesion count”. Study regis-

tered with clinicaltrials.gov in August 2014

after trial start date in June 2011

Comment: We judged this as at high risk

of bias.

Other bias Unclear risk Unclear role of the sponsor in collection

and analysis of data

Papageorgieu 2000

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person.

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared.

Setting: Single centre (London, UK)

Recruitment: “Patients attending the dermatology out-patients clinic at the Hammer-

smith Hospital were asked to participate in this study with full written consent.”

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; not given for the whole sample -

groups 1, 2, 3 and 4, 24.8 years, 23.4 years, 26.7 years, 25.6 years respectively; 14-50

years

Clinically evident acne: Yes

Severity of condition assessment: Mild to moderate acne

Fitzpatrick skin types: Not reported

Excluded

Pregnant, on oral contraceptives, had taken oral antibiotics during the previous 2 weeks,

and participants whose acne was assessed as very mild (with fewer than 5 inflammatory

lesions) or severe (cystic). Withdrawal criteria during the study included pregnancy, use

of any acne treatment other than that issued, or any intake of oral antibiotics

Enrolled: Blue-red light 30 (9 M/21 F); blue light 27(8 M/19 F); BPO 25 (9 M/16 F);
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white light 25 (7 M/18 F); in total 107 (33 M/74 F)

Randomised: Total of 107 participants (blue-red light 30, blue light 27, BPO 25 and

white light 25)

Withdrawals/drop-outs: Blue-red light: acne flare (2), unclear (5); blue light: acne flare

(3), unclear (4); BPO: acne flare (2), unclear (3); white light: acne flare (2), unclear (4)

Final number and proportion of participants evaluable: blue-red light 23 (77%), blue

light 20 (74%), BPO 20 (80%), white light 19 (76%)

ITT analysis: Not stated

Interventions Intervention 1

A mixture of blue (415 nm) and red (660 nm) light, 25 cm from the light source

(fluorescent lamps in reflector fixtures)

Number and frequency of treatments: Daily for 12 weeks

Wavelength/Fluence/Duration/Spot size: 660 ± 10 nm and 415 (+20, -15) nm/cumula-

tive dose: 320 and 202 J/cm²/irradiation time 15 min daily/not reported

Supplier: Type HF 885, Osram Sylvania, Brussels, Belgium

Instructions to participants: Not applicable

Intervention 2

Blue light (415 nm), 25 cm from light source (fluorescent lamps in reflector fixtures)

Number and frequency of treatments: Daily for 12 weeks

Wavelength/Fluence/Duration/Spot size: 415 (+20, -15) nm/cumulative dose 320 J/

cm²/irradiation time 15 minutes daily/ not reported

Supplier: Type HF 885, Osram Sylvania, Brussels, Belgium

Instructions to participants: Not applicable

Intervention 3

5% benzoyl peroxide cream

Number and frequency of treatments: Not stated

Instructions to participants: Adequate instructions were probably given to participants.

“Written instructions on how to use each treatment were also issued” (page 974)

Intervention 4

Cool white light

Number and frequency of treatments: Daily for 12 weeks

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: None (evaluated every 4 weeks whilst on

treatment, final evaluation at final treatment session)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Percentage change from baseline in number of ILs (papules and pustules not reported

separately) and NILs

Methods of assessing primary outcomes

1. Non-standardised scale: ’worse’ (≤ -10%), ’unchanged’ (-9% to 9%), ’mild improve-

ment’ (10% to 39%), ’moderate improvement’ (40% to 59%), ’marked improvement’

(60% to 89%) or ’clearance’ (≥ 90%)

2. Lesion counts

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes
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1. Non-standardised scale: ’worse’ (≤ -10%), ’unchanged’ (-9% to 9%), ’mild improve-

ment’ (10% to 39%), ’moderate improvement’ (40% to 59%), ’marked improvement’

(60% to 89%) or ’clearance’ (≥ 90%)

2. Unclear

Notes Language: English. Final evaluation at final treatment, but included participants’ assess-

ments of improvement, showing early encouragement to continue with the treatment

so we judged they met inclusion criteria. Results reported in graph-format only for Par-

ticipant’s global assessment of improvement and Investigator-assessed change in acne

severity. No mention of oral retinoid washout period. Higher baseline numbers of ILs

and comedones in the blue-light group (Table 1, page 974). We attempted to contact

the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 974): “Patients were exposed

to one of the three light sources in a single

blind fashion or were treated with 5% ben-

zoyl peroxide cream (unable to be blinded)

using a computerized randomisation list.”

Comment: Adequate sequence generation

method described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 974): “Patients were exposed

to one of the three light sources in a single

blind fashion or were treated with 5% ben-

zoyl peroxide cream (unable to be blinded)

...”

Comment: It is stated that participants

using the light sources were ‘blinded’ al-

though no further details were given. Also

participants using benzoyl peroxide were

not blinded. No evidence that the clinicians

were blinded. We judged this as at a high

risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk No evidence that participants were blinded

(please see above), so we judged this as at

high risk of bias for participant-assessed

outcomes

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 974): “Assessments were made

blind by two assessors.”
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Comment: No details given and we judged

it as at unclear risk of bias

Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures were obtained for 77%

of subjects randomised. Reasons for with-

drawals were not clear. We judged this as at

a high risk of bias

Selective reporting (reporting bias) High risk Investigator and participant-assessed sever-

ity was not reported. All other predefined

outcomes were reported. We judged this as

at a high risk of bias

Other bias Unclear risk Sponsorship was not declared. Insufficient

information was given to permit a clear

judgement

Pariser 2013

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Sponsored by Photocure

Setting: Multicentre (Oceanside and San Diego, California; Jaksonville, Florida; Arling-

ton Heights and Napervile, Illinois; Evansville, Indiana; Haverhill, Massachusetts: Fort

Gratiot and Troy, Michigan, Hershey, Pennsylvania, Johnston, Rhode Island, Austin and

San Antonio, Texas, Norfolk, Virginia, Spokane, Washington; USA)

Recruitment: “Clinics, own database and advertising (papers, radio and TV)”

Duration: 26 months (May 2011-May 2013)

Participants Included

Age (inclusion criterion; mean; range): 12-35 years; 18.6; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with severe facial acne vulgaris (IGA score 4 on IGA

scale)”, “with 25 to 75 inflammatory lesions (papules, pustules, and nodules) on the

face”; “with 20 to 100 non-inflammatory lesions (open and closed comedones) on the

face”

Fitzpatrick skin types: I-VI

Other: “Female patients who are surgically sterile, pre-menstrual, postmenopausal, ab-

stinent, or willing to use an adequate means of contraception including birth control

pills, or barrier methods and spermicide for at least 14 days prior to T1. Patients using

birth control pills must have used the same product and dose for at least 3 months and

must agree to stay with the same product and dose for an additional 3 months.”; “Signed

and verified informed consent form and photo consent form. For subjects under age of

18, an assent form in conjunction with an informed consent form, signed and verified

by parent/guardian.”

Excluded
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“acne conglobata, acne fulminans, secondary acne...more than 3 nodules on the

face…investigator or any sub investigator, research assistant, pharmacist, study coordina-

tor, other staff or relative thereof directly involved in the conduct of the study…unlikely

to comply with the protocol…female patients with childbearing potential... and sexually

active, not willing to use a medically accepted contraceptive regimen (as described un-

der inclusion criteria) while on treatment...pregnancy…nursing…participation in other

clinical studies either currently or within the last 30 days…porphyria…cutaneous pho-

tosensitivity…allergy to MAL, to a similar PDT compound, or to excipients of the

cream…using testosterone, any other systemic hormonal treatment or hormonal con-

traceptives solely for control of acne”; topical treatments within last 14 days, oral an-

tibiotics within last month, oral isotretinoin within the last 6 months, facial procedures

like dermabrasion, chemical or laser peels within the last 1 month, testosterone, any

systemic hormonal treatment for other reasons than acne treatment and has not been

on the same product and dose for at least 3 months; moderate, severe or very severe

facial acne scarring, a beard that might interfere with study assessments, melanoma or

dysplastic nevi in the treatment area, UVB phototherapy, sun tanning salons within the

last 30 days, PDT within 12 weeks before first treatment

Enrolled: 153 (87 M/66 F)

Randomised: 100 (56 M/44 F) in MAL-PDT group, 53 (31 M/22 F) in placebo group

Withdrawals/drop-outs: 15/100 (15%) withdrew from the MAL-PDT group (12 due

to AEs of which 6 were pain-related, 2 withdrew consent and 3 “other”) and 4/53 (7.

5%) withdrew from the placebo group (3 withdrew consent and 1 “other”). 1 patient

from the placebo group was lost to follow-up

ITT analysis: Yes

Interventions Intervention 1:

80mg/g MAL-PDT under occlusion followed by illumination with red light

Number and frequency of treatments: 4 in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 632 nm/ 37J/cm²

Supplier: Visonac, Photocure, Nedax lamp

Instructions to participants: Not applicable

Intervention 2:

Placebo cream under occlusion followed by illumination with red light

Number and frequency of treatments: 4 in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 632 nm/ 37J/cm²

Supplier: Nedax lamp

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 6 weeks after final treatment (adverse effects

also assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Absolute change from baseline in ILs count (nodules, papules, and pustules)

2. Absolute change from baseline in facial NILs count (open and closed comedones)

3. Percent change from baseline in facial ILs count (nodules, papules, and pustules)

4. Percent change from baseline in facial NILs count (open and closed comedones)

Methods of assessing primary outcomes

1., 2., 3. and 4.: “Lesion count and IGA scoring done by trained assessors.”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement
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2. Adverse effects

Methods of assessing secondary outcomes

1. “Proportion of patients with success according to IGA scale based on the facial assess-

ment at 12 weeks after the first treatment. One scale will be used including inflammatory

and non-inflammatory lesions. Success is defined as an improvement of at least 2 grades

from the baseline score.”

2. “Pain during illumination using a Visual Analogue Scale (VAS) from 0 to 10, where 0

indicates no pain and 10 indicates the worst pain imaginable.”; “Percent of patients with

local (facial and non-facial treatment site) and non-local adverse events.”; “Erythema

score”; “Scarring at week 12”; “Local (facial and non-facial treatment site) and non-local

adverse events”

Notes This was a conference report. Language: English. Sponsored by Photocure. The spon-

sors were contacted and provided additional information on power calculation, ethical

approval, recruitment, patient age and gender, lamp used, number of participants ran-

domised in each group, mean baseline lesion counts, number and reasons of withdrawals,

lost to follow-ups, ITT details, methods of assessing primary outcomes and adverse ef-

fects, randomisation method, allocation concealment and blinding methods, detailed

results and adverse effects, including application site blisters specifically

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The sponsors provided the following infor-

mation: “Patients were randomised to Vi-

sonac PDT or vehicle PDT (2:1) in accor-

dance with a pre-specified block randomi-

sation list produced by Almac (clinical sup-

ply service).”

Comment: We judged this as adequate and

risk of bias as low.

Allocation concealment (selection bias) Low risk The sponsors provided the following infor-

mation: “Each kit are numbered with a ran-

domisation number according to the ran-

domisation list described above. Each site

was instructed to allocate kits from a lowest

to highest order. Scratch cards was provide

to all sites for emergency unbinding.”

Comment: We judged this as adequate and

risk of bias as low.

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk “The tubes are only identified by a ran-

domisation number.”

Comment: We judged this as adequate and

risk of bias as low.
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Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk The sponsors provided the following infor-

mation: “The tubes are only identified by

a randomisation number. The person re-

sponsible for assessing efficacy (IGA and

lesion count) was not allowed to evaluate

safety. Source data had to be kept separate.

”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome data obtained for over 80% of

participants in each of the groups. We

judged this as adequate and risk of bias as

low. LOCF Method was used in ITT anal-

ysis. We judged this as appropriate, as more

than 80% of outcome data were obtained,

although it is unclear when the last obser-

vations were made, which might have in-

troduced some bias

Selective reporting (reporting bias) Low risk All outcomes predefined in the study pro-

tocol identified in Clinicaltrials.gov regis-

ter were provided upon request for all time

points, so we judged the risk of bias as low

Other bias Unclear risk The study was commercially funded, insuf-

ficient information to judge whether addi-

tional bias was introduced

Pollock 2004

Methods This was a split-back RCT.

Unit of randomisation: Quadrant of back (30 cm² areas in the back)

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Leeds, UK)

Recruitment: Department of Dermatology, Leeds General Infirmary

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; 16-40 years

Clinically evident acne: Yes

Severity of condition assessment: ”mild to moderate acne on their backs (Leeds grades
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2-4)“

Fitzpatrick skin types: I-III, V

Other: Age and previous systemic treatments of each participant reported in a table. All

participants were asked to stop any treatment for at least 4 weeks prior to PDT. No

participants had previously been treated with isotretinoin

Excluded

Not reported

Enrolled: 10 (9 M/1 F)

Randomised: 10

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 10 (100%)

ITT analysis: Yes

Interventions Intervention 1

ALA cream (20% in Unguentum Merck) was applied under occlusion for 3 h followed

by red light from a diode laser

Number and frequency of treatments: 3 treatments in total, applied weekly

Wavelength/Fluence/Duration/Spot size: 635 nm/15 J/cm²/10 min per site/not reported

Supplier: CeramOptec GmbH, Bonn, Germany ALA cream (20% in Unguentum

Merck), Tegaderm (3M, Loughborough, UK) occlusion

Instructions to participants: Not applicable

Intervention 2

Red light from a diode laser

Number and frequency of treatments: 3 treatments in total, applied weekly

Wavelength/Fluence/Duration/Spot size: 635 nm/15 J/cm²/10 min per site/not reported

Supplier: CeramOptec GmbH, Bonn, Germany

Instructions to participants: Not applicable

Intervention 3

ALA cream (20% in Unguentum Merck) alone was applied under occlusion for 3 h

Number and frequency of treatments: 3 treatments in total, applied weekly

Supplier: ALA cream (20% in Unguentum Merck), Tegaderm (3M, Loughborough,

UK) occlusion

Instructions to participants: Not applicable

Intervention 4

Untreated control

Outcomes Evaluation time points of review interest: 3 weeks after final treatment (also assessed at

each session whilst on treatment)

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs, NILs and nodular lesions

Methods of assessing primary outcomes

1. Lesion counts

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Recorded during study

Notes Language: English. Substantial differences in mean IL counts at baseline across study

groups (Figure 4: means were 8.3, 6.6, 11.6 and 10.1 in each group). We contacted the
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study authors in 2008, but they were unable to provide additional data. We have not

attempted to contact the study authors since

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 617): ”Each 30 cm² area was

randomly allocated to either ALA-PDT

treatment, light alone, ALA alone or an un-

treated control site.“

Comment: Method used to generate the

allocation sequence was not described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Given the nature of the inter-

ventions involved then blinding of partici-

pants/personnel was unlikely, so we judged

risk of bias as unclear

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 618): ”The acne counts were

performed in all cases by the same clinician

who was blinded to the treatment status of

the site and to the previous results.“

Comment: This was probably done and we

judged it at a low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 619): ”No subjects failed to

complete the study.“

Comment: All randomised participants

were included in the analysis and we there-

fore judged the risk of bias as low

Selective reporting (reporting bias) High risk Quote (page 619): ”There was also a reduc-

tion in non-in amed lesion counts at the

ALA-PDT site but there were insufficient

numbers of lesions for statistical analysis.’

Comment: Non-inflammed lesion counts

were not reported. We judged this as at a
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high risk of bias

Other bias Unclear risk Sponsorship not declared, unclear whether

this might have had introduced bias. Insuf-

ficient information was given to permit a

clear judgement

Ragab 2014

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Sponsorship not declared. No conflicts of interest

(page 179)

Setting: Single centre, Alexandria (Egypt)

Recruitment: “selected from the attendants of the Dermatology Outpatient Clinic of

the Alexandria University Hospital”

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): < 14; 19.7 ± 5.9 in the ALA-IPL group, 19.0 ±

4.4 IPL alone group; 14-39 years

Clinically evident acne: Yes

Severity of condition assessment: “’with mild to moderate facial acne’; ‘Global Severity

Score of 2 or 3”’

Fitzpatrick skin types: III-V

Other: Both sexes

Excluded

“therapy with oral isotretinoin in the past 6 months, the use of topical or systemic

antibiotics 2 weeks before the study, photosensitive dermatoses, pregnancy, or lactation”

Enrolled: 25 (1 M/24 F), 15 in ALA-IPL group (1 M/14 F), 10 in the IPL alone group

(10 F)

Randomised: 25

Withdrawals/drop-outs: Not specifically reported, results presented for 25 participants

Final number and proportion of participants evaluable: 25/25 (100%)? Unclear

ITT analysis: Unclear

Interventions Intervention 1

“...the entire face was cleansed with soap and 70% alcohol. Freshly prepared 20% topical

ALA …mixed in an oil-in-water emulsion was then applied...applied on the whole face

excluding the nose and a 1 cm periocular area. After occlusion with a plastic film for 1

h, ALA was completely removed with soap and water, and the whole face was exposed

to IPL...The 560 hand piece was used throughout the study, and patients received two

passes at each treatment session. During the treatment, patients’ eyes were protected with

eye goggles.”

Number and frequency of treatments: “2 in total, every two weeks”

Wavelength/Fluence/Duration/Spot size: 560 nm/10-12 J/cm²/“double pulse (width was
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4-5 ms with a 20 ms delay)”/45.8 x 10.8 mm²

Supplier: Acros Organics, Morris Plains, New Jersey, USA; AngeLite-SDC (ALA) ATL

Co., Shanghai, China (IPL)

Instructions to participants: “Patients were instructed to avoid sun exposure for the first

48 h after treatment and to use regular sunblock.”

Intervention 2

“Before treatment, the entire face was cleansed with soap and 70% alcohol. …..the

whole face was exposed to IPL...The 560 hand piece was used throughout the study, and

patients received two passes at each treatment session. During the treatment, patients’

eyes were protected with eye goggles.”

Number and frequency of treatments: “2 in total, every two weeks”

Wavelength/Fluence/Duration/Spot size: 560 nm/10-12 J/cm²/“double pulse (width was

4-5 ms with a 20 ms delay)”/45.8 x 10.8 mm²

Supplier: AngeLite-SDC (ALA) ATL Co., Shanghai, China

Instructions to participants: “Patients were instructed to avoid sun exposure for the first

48 h after treatment and to use regular sunblock.”

Outcomes Evaluation time points of review interest: 2 and 8 weeks after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in number of individual lesions (ILs, NILs or N & Cs)

3. Percentage change from baseline of individual lesions (ILs, NILs or N & Cs)

4. Percentage change from baseline in combined number of lesions

Methods of assessing primary outcomes

1. At 8 weeks after the last treatment, participants were asked to assess their improvement.

Non standardised scale was used for evaluation: marked improvement = 3; moderate

improvement = 2; no change = 1; acne worsened = 0

2.-4. “The evaluation of efficacy was based on photographs taken before the first treat-

ment and at follow-up visits. Inflammatory lesions and comedones were counted.”

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

“All adverse effects including vesicles, erythema, hyperpigmentation, edema, crusts, ero-

sions, exfoliation, burning/stinging, and pain were recorded in detail at each treatment

and follow-up visit. Adverse effects were recorded according to the severity using a four-

point scale (0, absent; 1, mild; 2, moderate; 3, severe). Patients were instructed to contact

the investigator if they experienced any problems between study visits.”

Notes Language: English. Baseline imbalances between groups regarding lesion counts includ-

ing both NILs (50.9 versus 41.8) and ILs (15.7 versus 9.6). We attempted to contact

the study authors but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 174): “This was a randomised

controlled clinical trial (using the sealed-

envelope system).”
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Comment: Method used to generate the

allocation sequence was not stated. We

judged this as at unclear risk of bias

Allocation concealment (selection bias) Low risk Quote (page 174): “This was a randomised

controlled clinical trial (using the sealed-

envelope system).”

Comment: We judged this as adequate and

risk of bias as low.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Intention and/or method to blind partic-

ipants and personnel were not specifically

reported. Given the nature of the interven-

tion and control, it is possible that the par-

ticipants were blinded, but outcome asses-

sors were not, which might have introduced

some bias. We judged this as at unclear risk

of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Intention and/or method to blind partic-

ipants and personnel were not specifically

reported. Given the nature of the interven-

tion and control, it is possible that the par-

ticipants were blinded. We judged this as

at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 174): “The evaluation of ef-

ficacy was based on photographs taken be-

fore the first treatment and at follow-up vis-

its. Inflammatory lesions and comedones

were counted.”

Comment: Unclear whether outcome as-

sessors were blinded. We judged this as at

unclear risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Unclear whether there were participants

who withdrew or were lost to follow up. We

judged this as at a unclear risk of attrition

bias

Selective reporting (reporting bias) Unclear risk Unclear why results at both 2 and 8 weeks

were not reported for all outcomes. Not

specifically reported whether there were re-

ports of blisters. We judged this as at a un-

clear risk of reporting bias

Other bias Unclear risk Sponsorship was not declared. We judged

this as at unclear risk of bias
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Sadick 2010a

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Sponsorship unclear. No relevant disclosures to

report (page 232)

Setting: Single centre, New York (New York, USA)

Recruitment: Unclear

Duration: Unclear

Participants Included

Age (inclusion criterion; mean; range): 18 > years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “moderate to severe acne… score 3-4 on the Investigator

Global Assessment (IGA) scale”

Fitzpatrick skin types: I-III

Other: “A two-week washout period was required for any candidates who had used two or

more topical or systemic therapies. One topical and/or systemic treatment was allowed.

”

Excluded

“…if they had used oral retinoids in the past three months. Subjects who were pregnant,

planning to become pregnant, or breast-feeding, and those with a previous diagnosis

of facial psoriasis, seborrhetic dermatitis, perioral dermatitis or papulo-pustular rosacea

were excluded from participation. The study also eliminated those subjects with active in-

fections, known photosensitivity, DUSA Pharmaceuticals, Wilmington, MA, porphyria

or HIV/AIDS.”

Enrolled: 10 (M/F not reported)

Randomised: 10

Withdrawals/drop-outs: 2, unclear whether they withdrew or were lost to follow-up

Final number and proportion of participants evaluable: 8 (2 M/ 6F)/10 (80%)

ITT analysis: Unclear

Interventions Intervention 1

10% acetone cleanser applied to face, followed by ALA application for 30 minutes. Sub-

sequently, combination anaesthetic agent was applied (benzocaine 20%, lidocaine 4%,

tetracaine 5%) for 30 min and removed with a gentle cleanser. Water-based ultrasound

gel was applied. Eye protection was applied, followed by KTP laser treatment

Number and frequency of treatments: 3 in total, 3-4 weeks apart

Wavelength/Fluence/Duration/Spot size: 532 nm/7 J/cm²/pulse duration 30 ms, 2

passes/10 mm²

Supplier: Levulan Kerastick, Dusa Pharmaceuticals

Instructions to participants: Not applicable

Intervention 2

10% acetone cleanser applied to face, followed by combination anaesthetic agent (benzo-

caine 20%, lidocaine 4%, tetracaine 5%) for 30 min and removed with a gentle cleanser.

Water-based ultrasound gel was applied. Eye protection was applied, followed by KTP

laser treatment

Number and frequency of treatments: 3 in total, 3-4 weeks apart

Wavelength/Fluence/Duration/Spot size: 532 nm/7 J/cm²/pulse duration 30 ms, two

passes/10 mm²
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Supplier: Levulan Kerastick, Dusa Pharmaceuticals

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 2, 6 and 12 weeks after final treatment (also

assessed at each treatment)

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes:

1. Grade 0 = clear skin, no inflammatory lesions; grade 1 = almost clear, rare non-

inflammatory lesions, few small inflammatory lesions; grade 2 = mild severity, some non-

inflammatory lesions, some inflammatory lesions (papules, pustules, no nodular lesions)

; grade 3 = moderate severity, many non-inflammatory and moderate inflammatory

lesions, no more than one nodular lesion; grade 4 = severe, many non-inflammatory and

inflammatory lesions, nodular lesions are present. “At follow up visits, photographs were

taken and all subjects were queried about adverse events and changes in concomitant

medications”

2. See 1. above

Notes Language: English. We attempted to contact the study author but were not successful.

Concomitant treatment allowed

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 229): “a randomized, split-

face study”; (page 230): “…prior to ran-

domized application of ALA (Levulan

Kerastick) for 30 minutes.”

Comment: Method used to generate the

allocation sequence was not stated in the

report, so we judged this as at unclear risk

of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not stated in the re-

port so we judged this as at unclear risk of

bias

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 229): “An open-label, split-

face study….” (title)

Comment: We judged this as at high risk

of bias.

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes

of interest for our review
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Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

High risk Quote (page 229): “An open-label, split-

face study…” (title); (page 230): “At fol-

low-up visits photographs were taken…”

Comment: Photographs were used, but in-

vestigators were not blinded, so we judged

the risk of bias as high

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for 80% of

randomised participants, so we judged the

risk of bias as low

Selective reporting (reporting bias) High risk Quote (page 230): “Follow-up visits oc-

curred at two, six and 12 weeks after the

third treatment.” (page 231): “Similar re-

sults were recorded after the third treatment

session that was evaluated at week 12.”

Comment: Results not reported at time

points pre-specified in the methods section,

so we judged the risk of bias as high

Other bias Unclear risk No information on sponsorship in the re-

port. We judged the risk of bias as unclear

Sadick 2010b

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: The study was sponsored - no further details pro-

vided. Study authors declared no conflicts of interest (page 283)

Setting: Multicentre, New York (New York, USA) and Tel Aviv (Israel)

Recruitment: Department of Dermatology, Weill Medical College of Cornell University,

New York, NY, USA and Zahava Laver Dermatology Clinic, Tel Aviv, Israel

Duration: 3 months, April 2008-June 2008

Participants Included

Age (inclusion criterion; mean; range): 14 >; 23.6 years; 14-47 years

Clinically evident acne: Yes

Severity of condition assessment: ”with at least four inflamed lesions (papules or pustules)

on the face“

Fitzpatrick skin types: II-VI

Other: ”Only subjects who were at least 14 years old, who met all inclusion and exclusion

criteria, who were not on any other acne treatment regimen and who signed the informed

consent form were enrolled.“ No further details reported

Excluded

Other acne treatment regimen (see above). Details unclear

Enrolled: 63 (16 M/47 F) in total; 32 (6 M/26 F) in the light group, 31 (10 M/21 F) in
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the placebo group

Randomised: 63

Withdrawals/drop-outs: 2 withdrew early in the placebo device group: 1 due to ”non-

compliance with the treatment regimen“ and the other ”due to consent withdrawal“

Final number and proportion of participants evaluable: 61/63 (97%) in total; 32/32

(100%) in the light group, 29/31 (94%) in the placebo group

ITT analysis: Unknown (study author’s reply)

Interventions Intervention 1

”...small, hand-held device intended for the treatment of individual mild-to-moderate

inflammatory acne lesions (papules and pustules)“, ”each treatment included 2 passes of

the device on each lesion

Number and frequency of treatments: 8 in total, twice a day for 4 days, once a day at

home and once a day at the clinic in front of an unblinded observer

Wavelength/Fluence/Duration/Spot size: 450-2000 nm/6 J/cm² per treatment cycle/

unclear

Supplier: The no!no! Skin ™ device (Radiancy Inc.)

Instructions to participants: Printed out instruction sheets to take home

Intervention 2

Placebo device provided by same supplier. Looked the same as the treatment device but

emitted no energy

Number and frequency of treatments: 8 in total, twice a day for 4 days, once a day at

home and once a day at the clinic in front of an unblinded observer

Wavelength/Fluence/Duration/Spot size: Not applicable

Supplier: The no!no! Skin ™ device (Radiancy Inc.)

Instructions to participants: Printed out instruction sheets to take home

Outcomes Evaluation time points of review interest: None, please see ’Notes’ (study author’s reply:

assessed at “Baseline, visit 2, 3, 4, and 5 (D0-D4)”)

Primary outcomes of review interest: not recorded. Please see ’Notes’

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes:

1. “Safety was assessed based upon daily evaluation by the subjects and the unblinded

observer of any possible side effects, such as erythema, edema, crusting, blistering or

pigmentary changes. Subjects were also asked to report any subjective side effects such

as pain, heat sensation, itching, skin dryness or tightness.”

Notes Language: English. Comparison of interventions and the outcomes at time points as

defined by our protocol was not possible. Final evaluation on the 5th day, primary

endpoints were defined as time to improvement and time to resolution. Possible baseline

imbalances: “No statistically significant difference was found between the study arms

with regard to the number of lesions, anatomical site and global acne assessment; however,

a difference was found in the type of lesion. The active arm had a higher percentage of

pustules (45% vs 26%) and a lower percentage of papules (55% vs 74%) compared with

the placebo arm ( P = 0.0012).” We contacted the study authors who provided additional

information on power calculation, sponsorship, ITT analysis, evaluation time points,

instructions to participants, random sequence generation and allocation concealment,

primary outcomes of the study and whether blistering or scarring was reported
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Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 277): “Thirty-one subjects

were randomly assigned to the treatment

group where all lesions were treated with

the active device, while 32 subjects were

randomly assigned to the control group

where all lesions were treated with placebo

devices. Lesions assigned for treatment, in

both groups, were designated by the sub-

jects themselves.”

Comment: Method used to generate the al-

location sequence was not stated in the re-

port but the author clarified that partici-

pants were “randomly assigned by blinded

sponsor numerical allocation.” We judged

this as appropriate and the risk of bias as

low

Allocation concealment (selection bias) Low risk Intention and/or method to conceal the al-

location sequence were not stated in the

report but the study author clarified that

participants were “randomly assigned by

blinded sponsor numerical allocation.” We

judged this as appropriate and the risk of

bias as low

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Quote (page 277): “Treatments were self-

administered twice a day for 4 days: once a

day at home and once a day at the clinic in

front of an unblinded observer.”

Comment: Performing clinicians un-

blinded. Details of the sham device were

not given in the report, but the author clar-

ified that the sham device “was provided by

same supplier and looked the same as the

treatment device but emitted no energy”.

Unclear whether blinding of participants

was successful. We judged this as at unclear

risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes

of interest for our review
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Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 277-278): “All lesions were

photographed at baseline and at each of

the daily clinic visits….The unblinded ob-

server also maintained a daily log to record

treatments and any adverse events…at the

end of the study treatment results were as-

sessed by the blinded investigator and a

blinded independent evaluator, each assess-

ing the effect of treatment on each treated

lesion based on the macro photographs of

the lesions.”

Comment: Outcome assessors were

blinded adequately.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for more than

80% in each of the groups (for 94% of

participants in the active device group and

100% in the placebo device group), so we

judged the risk of bias as low

Selective reporting (reporting bias) Low risk Outcomes were not pre-specified clearly in

the ’Methods’ section. Study authors clar-

ified that primary outcomes were “the ef-

ficacy of the OTC device defined as le-

sion time to improvement and time to res-

olution as well as safety of device.” The

study author also provided results for the

outcomes of review interest. We therefore

judged the risk as low

Other bias Unclear risk No information on sponsorship in the re-

port, the study author clarified that the

study was sponsored, but gave no further

details. We judged this as at unclear risk of

bias
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Sami 2008

Methods This was a parallel-group RCT. Reported that participants were treated “unilaterally”,

so possibly split-face within parallel groups. Details not provided

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared

Setting: Unclear whether single or multicenter; Cairo? (Egypt)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not stated; 29 years; 20-38 years

Clinically evident acne: Yes

Severity of condition assessment: “moderate to severe facial acne according to Burton

classification”

Fitzpatrick skin types: III-IV

Excluded

History of photosensitivity; pregnancy, topical acne treatment or systemic antibiotics

within 2 weeks; systemic steroids, anti-inflammatory drugs or systemic retinoids within

6 months

Enrolled: 45 (18 M/27 F) in total, 15 in each group

Randomised: 45

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

PDL

Number and frequency of treatments: treatments were continued until ≥ 90% clearance

of lesions was achieved (4.1 ± 1.39 treatments), applied weekly

Wavelength/Fluence/Duration/Spot size: 595 nm/6-8 J/cm²/0.5 ms/7 mm²

Supplier: Vbeam®, Candela Corp., Wayland MA with cryogen spray DCD, Candela

Corp.)

Instructions to participants: Not applicable

Intervention 2

IPL

Number and frequency of treatments: treatments were continued until ≥ 90% clearance

of lesions was achieved (6 ± 2.05 treatments), applied weekly

Wavelength/Fluence/Duration/Spot size: 550-1200 nm/22 J/cm²/30 ms/11.25 cm²

Supplier: EPI-C/plus®, Espansione Group, Bologna, Italy

Instructions to participants: Not applicable

Intervention 3

Combined blue-red light emitting diode (LED)

Number and frequency of treatments: treatments were continued until ≥ 90% clearance

of lesions was achieved (10 ± 3.34 treatments), applied twice a week

Wavelength/Fluence/Duration/Spot size: 470 nm/10 mW/cm² (first session) followed

by 623 nm 40 mW/cm² (second session)/20 min (continuous), 10 min (pulsed)

Supplier: Young Again®, Espansione Group

Instructions to participants: Not applicable
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Outcomes Evaluation time points of review interest: None, please see ’Notes’ (evaluated at 4 weeks

after final session)

Primary outcomes of review interest: not recorded. Please see ’Notes’.

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. “Patients were also asked about any symptoms or signs of adverse effects at each

treatment session”

Notes Language: English. Comparison of interventions and the outcomes at time points as

defined by our protocol was not possible. Duration and number of treatments differed

among the groups, as participants were treated once a week “until > 90% clearance of

lesions was achieved” (in group 1 4.1 ± 1.39, group 2 6 ± 2.05, group 3 10 ± 3.34

sessions). Assessment was done at 4 weeks and after the final session, which was different

for each group. We attempted to contact the study authors but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 627): “Patients were randomly

divided into 3 equal treatment groups.

Treatment was carried out unilaterally…”

Comment: Method used to generate the

allocation sequence was not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes

of interest for our review

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 629): “Evaluating physicians

were blinded to the treatment assignment

with consideration that each patient char-

acteristics were noted by the same physi-

cian”

Comment: We judged this as at low risk of

bias.
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Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not reported whether there were partici-

pants who withdrew or were lost to follow-

up. We judged this as at unclear risk of bias

Selective reporting (reporting bias) Low risk All outcome measures prespecified in the

’Methods’ section reported

Other bias Unclear risk Unclear sponsorship. We judged this as at

unclear risk of bias

Seaton 2003

Methods This was a parallel-group and split-face RCT.

Unit of randomisation: Whole person and left or right face

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 1352): “Since completion

of the trial, EDS has started laboratory research into the mechanism of action of PDL

therapy in acne at the Department of Dermatology, Imperial College, London, UK, with

financial support from EUPhotonics. RMC was an academic employee of EUPhotonics,

and contributed to development of the laser and trial conception, but not to detailed

trial design, data collection, data analysis, or interpretation of the results. The other

authors have no conflict of interest.”; “EUPhotonics (Swansea, Wales) provided the laser.

”; Quote (page 1349): “The sponsors of the study had no role in study design, data

collection, data analysis, data interpretation, or writing of the report.”

Setting: Single centre (London, UK)

Recruitment: Individuals were recruited through a public request for participants or

because of referral to the dermatology clinic. Recruitment from Nov 2001, and April

2002, to avoid confounding effects of summer sunlight. “26 laser-allocated patients and

nine controls had volunteered for the trial independently, whereas the remainder were

recruited by the investigators after referrals to the dermatology outpatient clinic.”

Duration: Recruitment November 2001 to April 2002. Start and end dates were not

reported

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; 18-45 years

Clinically evident acne: Yes

Severity of condition assessment: “mild-to-moderate facial inflammatory acne defined

as the presence of at least ten acne papules or pustules between the brow and jaw line

and an acne severity score of between 2 and 7 on the Leeds revised acne grading system”

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: Intervention 1: 31 (1 1M/20 F); Intervention 2: 10 (4 M/6 F)

Randomised: Intervention 1: 31; Intervention 2: 10

Withdrawals/drop-outs: Intervention 1: 2 participants by 8 weeks and 1 by 4 weeks, all

3 of whom left the locality. Another patient withdrew by 4 weeks after needing systemic

antibiotic treatment for worsening truncal acne. Intervention 2: 1 patient withdrew
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because of dissatisfaction with clinical response

Final number and proportion of participants evaluable: Intervention 1: 27 (87%) Inter-

vention 2: 9 (90%)

ITT analysis: Yes

Interventions Intervention 1

PDL. Participants were randomly allocated to receive 1.5 J/cm² on one side of the midline

and 3 J/cm² on the other

Number and frequency of treatments: Single treatment.

Wavelength/Fluence/Duration/Spot size: 585 nm/1.5 or 3.0 J/cm²/350 µs pulse dura-

tion/5 mm²

Supplier: Nlite system, EUPhotonics, Swansea, Wales, UK

Instructions to participants: Not applicable

Intervention 2

Sham laser

Number and frequency of treatments: Single treatment

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 2, 4, 8 and 12 weeks after treatment (single

session)

Primary outcomes of review interest recorded

1. Percentage change from baseline in number of ILs & NILs

Methods of assessing primary outcomes

1. Total lesion counts (ILs and NILs), ILs counts (papules and pustules), and NILs counts

(open and closed comedones)

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse events

Methods of assessing secondary outcomes

1. Leeds revised grading system

2. Possible adverse events were assessed by direct questioning of participants and by

review of daily diary sheets that all participants were asked to complete

Notes Language: English. We attempted to contact the study authors, but were not successful.

We did not contact sponsors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 1348): “At recruitment, pa-

tients were randomised to either laser or a

sham treatment by a computer-generated

sequence.”

Comment: Adequate and at a low risk of

bias
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Allocation concealment (selection bias) Low risk Quote (page 1348): “Allocations were con-

tained in opaque, sequentially numbered,

sealed envelopes and were concealed from

assessors and patients throughout the study

and revealed only to the investigator (EDS,

AC, or ACC) who was assigned to treat the

patient.”

Comment: Adequate and at a low risk of

bias

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 1348): “Controls were treated

with a disconnected laser hand piece that

was moved across the face in an identical

manner to that for the PDL group. All pa-

tients wore opaque goggles during treat-

ment to protect their eyes and to ensure

that they were unaware of the therapy they

received. Treatment was given in a locked

room with no windows.”

Comment: We judged this as inadequate.

PDL usually emits a sound with each pulse

and so any participants that have received

PDL previously may have been aware that

they were receiving sham treatment. We

therefore judged blinding of participants

as ineffective. No evidence that clinicians

were blinded, and blinding was unlikely

given the nature of the intervention. We

judged the risk of bias as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 1348): “Investigators were

not included in preliminary or post-treat-

ment assessments of patients that they had

treated.”

Comment: We judged this as at low risk of

bias.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures obtained for over 80%

of randomised participants in each group

Selective reporting (reporting bias) Low risk All predefined outcomes were reported.

Other bias Unclear risk Commercial sponsorship might have intro-

duced some bias. Insufficient information

to permit a clear judgement
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Song 2014

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared, none (page 764)

Setting: Single centre, Seoul (Korea)

Recruitment: Unclear

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): 18-35 years; 23.4 ± 3.5 years; 18-32 years

Clinically evident acne: Yes

Severity of condition assessment: Mild to moderate ”acne on both sides of the face“,

included participants had Cunliffe grades 2-4

Fitzpatrick skin types: III-IV

Other: ”Equivalent severity between the 2 sides“, ability to comply with the study pro-

tocol

Excluded

”Use of any topical acne treatment or systemic antibiotics within 6 weeks before study

initiation; use of a systemic retinoid within 9 months before study initiation; use of a

systemic steroid within 9 months before study initiation; history of photosensitivity;

recent use of photosensitizing drugs within 6 weeks before study initiation; presence

of any other skin disease that could interfere with the assessment of the acne, such as

folliculitis or rosacea; presence of any other systemic disease that could affect the acne

severity by its presence, such as polycystic ovarian syndrome, or by any medication

prescribed for the treatment of the systemic diseases; presence of any change in the use

of oral contraceptive pills or anti-inflammatory drugs within 3 months before study

initiation; pregnancy or lactation; presence of evidence indicating likely poor compliance

with the protocol.’

Enrolled: 24 (14 M/10 F)

Randomised: 24

Withdrawals/drop-outs: Not reported. In abstract 24 completed

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

Sheets of chlorophyll-a incubated without occlusion for 30 minutes plus combined red

and blue light emitting diode (LED) irradiation

Number and frequency of treatments: 8 in total, twice weekly

Wavelength/Fluence/Duration/Spot size: 430 + 660 nm; 1170 + 1080 J/cm² over 30

min

Supplier: Biolight LT-560, Beautech, Seoul, Korea; Virta-Healer, Aseptica, Moscow,

Russia

Instructions to participants: “Subjects were treated in the late afternoon, and instructed

to avoid sun exposure until the following morning’s sunlight. There was no restriction

placed with respect to other forms of ambient lighting.”

Intervention 2

Combined red and blue LED irradiation
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Number and frequency of treatments: 8 in total, twice weekly

Wavelength/Fluence/Duration/Spot size: 430 + 660 nm; 1170 + 1080 J/cm² over 30

min

Supplier: Biolight LT-560, Beautech, Seoul, Korea

Instructions to participants: “Subjects were treated in the late afternoon, and instructed

to avoid sun exposure until the following morning’s sunlight. There was no restriction

placed with respect to other forms of ambient lighting.”

Outcomes Evaluation time points of review interest: 2 weeks after final treatment (also evaluated at

baseline and at “follow-up visits after the second (week 1), fourth (week 2), sixth (week

3), and eighth (week 4) sessions”)

Primary outcomes of review interest recorded

1. Change and percentage change from baseline in IL count (papules, pustules and

nodules reported separately)

2. Change and percentage change from baseline in NIL count (open and closed come-

dones reported separately)

Methods of assessing primary outcomes

1. & 2. “Facial photographs were taken at each visit… acne lesion counts (closed/open

comedone, papule, pustule, and nodule or cyst) by a dermatologist who was blinded to

the treatment received.”

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. “Facial photographs were taken at each visit. Assessments were conducted by evaluating

the acne severity based on the Cunliffe grading system..”

2. Unclear

Notes Language: English. We attempted to contact the study authors, but were not successful.

Possibly the same study as Song 2012.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 766): “According to a pre-

determined randomization table using a

random permuted block method, one side

of the face received chlorophyll-a PDT,

whereas the other side underwent LED

phototherapy as a control.”

Comment: We judged this as adequate and

at a low risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported
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Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Study was reported as single blind. No in-

tended blinding of participants/perform-

ing clinicians reported. No evidence that

participants/clinicians were blinded pro-

vided. Given that one side of the face was

treated with chlorophyll-a applied and then

laser it is unlikely that participants/person-

nel were blinded. We judged this as at un-

clear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 766): “Facial photographs

were taken at each visit. Assessments were

conducted by evaluating the acne severity

based on the Cunliffe grading system and

acne lesion counts (closed/open comedone,

papule, pustule, and nodule or cyst) by a

dermatologist who was blinded to the treat-

ment received.”

Comment: We judged this as adequate and

risk of bias as low.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Possible withdrawals and lost to follow-ups

were not reported. We judged this as at un-

clear risk of attrition bias

Selective reporting (reporting bias) Unclear risk Data not reported for cysts and nodules at

final assessment the way it was for other

lesion counts, only in graph format. We

judged the risk of bias to be unclear

Other bias Low risk No other possible sources of bias were iden-

tified.
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Taub 2007

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared. Quote (page 1016): “Dr. Taub received

no funding for this investigation. She is a consultant to Dusa Pharmaceuticals Inc. She

receives educational honoraria and research grants from Syneron and Cutera.”

Setting: Single centre (Lincolnshire IL, USA)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; 26.5 ± 9.1 years; not reported

Clinically evident acne: Yes

Severity of condition assessment: Grade 3-4 acne (1 = mild, 2 = mild to moderate, 3 =

moderate, 4 = severe) and at least 10 ILs

Fitzpatrick skin types: II-IV

Excluded

Not stated

Enrolled: 22 (M/F not reported)

Randomised: 22

Withdrawals/drop-outs: 2 withdrawals (reasons not reported); 1 missed 1 month follow-

up; 6 missed 3 month follow-up

Final number and proportion of participants evaluable: 18 (81%) at 4 weeks’ follow-up

and 13 (59%) at 12 weeks’ follow-up

ITT analysis: Not stated

Interventions Intervention 1

20% ALA-PDT with IPL. Treated areas scrubbed with acetone before ALA application,

ALA incubated for 30 min, and removed with alcohol and water immediately after

irradiation. Half of participants received 5% ferric chloride lotion to apply hourly for

48 h after treatment

Number and frequency of treatments: 3 treatments in total, applied every 2 weeks

Wavelength/Fluence/Duration/Spot size: 600-850 nm/8-12 J/cm²/other not reported

Supplier: 20% ALA, Levulan Kerastick, DUSA Pharmaceuticals; Xeo OPS, Cutera, Inc

Instructions to participants: Not applicable

Intervention 2

20% ALA-PDT with IPL and bipolar radiofrequency energies. Treated areas scrubbed

with acetone before ALA application, ALA incubated for 30 min, and removed with

alcohol and water immediately after irradiation. Half of participants received 5% ferric

chloride lotion to apply hourly for 48 h after treatment

Number and frequency of treatments: 3 treatments in total, applied every 2 weeks

Wavelength/Fluence/Duration/Spot size: 580-980 nm/16-36 J/cm²/other not reported

Supplier: 20% ALA, Levulan Kerastick, DUSA Pharmaceuticals; Aurora SR, Syneron

Medical Ltd

Instructions to participants: Not applicable

Intervention 3

20% ALA-PDT with blue light. Treated areas scrubbed with acetone before ALA appli-

cation, ALA incubated for 30 min, and removed with alcohol and water immediately
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after irradiation. Half of participants received 5% ferric chloride lotion to apply hourly

for 48 h after treatment

Number and frequency of treatments: 3 treatments in total, applied every 2 weeks

Wavelength/Fluence/Duration/Spot size: 417 nm/not reported/6-10 minutes exposures/

not reported

Supplier: 20% ALA, Levulan Kerastick, DUSA Pharmaceuticals; BLU-U, DUSA Phar-

maceuticals

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 4 and 12 weeks after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in combined number of lesions

Methods of assessing primary outcomes

1. Not stated

2. Details not provided

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. Non-standard grading scale (1 = mild, 2 = mild to moderate, 3 = moderate, 4 = severe)

2. Unclear

3. Unclear

Notes Language: English. Quote: (page 1010): “patients received not topical or systemic acne

treatment…during the study period and 3 months after the final treatment” Comment:

there was no assessment of compliance with this statement. Number of participants in

each group unclear. Full data not reported at 3 months; 96.9% CI were not reported,

but ranges “(difference between the upper and lower ends of 96.9% CI) indicated when

< 5 data points are available.” as described in the Table 1, page 1011. We contacted the

study authors but they were unable to provide further clarification

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 1010): “Patients were ran-

domly assigned to receive...”

Comment: Method used to generate the

allocation sequence was not described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded
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provided. Given the nature of the interven-

tions involved then blinding of personnel

is unlikely. We judged the risk of bias as

unclear

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk No intended blinding of participants re-

ported. We judged this as at unclear risk of

bias

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that assessors were

blinded provided

Comment: We judged this as at unclear risk

of bias.

Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures obtained for 81% at 1

month and 59% at 3 months. We judged

this as at high risk of bias

Selective reporting (reporting bias) High risk Full data were not reported at 3 months

if there were less than 5 participants in

the group. Data reported in Table 1. (page

1011) different from data in Table 2. (page

1013). We judged this as at high risk of bias

Other bias Unclear risk Study authors declared conflicts of interest.

Insufficient information to judge whether

additional bias was introduced

Tzung 2004

Methods This was a split-face RCT.

Unit of randomisation: Left or right face.

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Multicenter (Kaohsiung and Hsing-Chu, Taiwan)

Recruitment: Departments of Dermatology, Veterans General Hospital Kaohsiung and

Chu-Tung Veterans Hospital, Hsing-Chu, Taiwan

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; 20.79 years; 15-32 years

Clinically evident acne: Yes

Severity of condition assessment: “mild-to-moderate severe acne vulgaris symmetrically

on the face”

Fitzpatrick skin types: III-IV

Excluded

Use of topical/systemic treatment within 2 weeks, on medication that exacerbates/alle-
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viates acne, planning excessive sun exposure, pregnancy/lactation

Other: Other active treatment was not allowed during the treatment and within 1 month

after the treatment completion

Enrolled: 31 (M/F not reported)

Randomised: 31

Withdrawals/drop-outs: 3 (2 unsatisfactory results, 1 reason not stated)

Final number and proportion of participants evaluable: 28 (90%)

ITT analysis: Not stated

Interventions Intervention 1

After gentle facial wash and eye protection with goggles, participants were irradiated

with blue light on one side of the face twice weekly for four consecutive weeks

Number and frequency of treatments: 8 treatments in total, twice weekly for 4 consecutive

weeks

Wavelength/Fluence/Duration/Spot size: 420+/- 20 nm/40 J/cm² per treatment/other

not reported

Supplier: F-36 W/Blue V, Waldmann, Villingen- Schwenningen, Germany

Instructions to participants: Not applicable

Intervention 2

The other half of the face was left untreated as a control.

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

each session whilst on treatment)

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

Methods of assessing secondary outcomes

1. Acne score modified from that previously described by Michaelson et al: each type of

lesion was given a severity index as follows: 0.5 for comedo, 1 for papule (1-55 mm), 2

for pustule, 3 for nodule (> 5 mm) and 4 for inflammatory cyst

Notes Language: English. Table with baseline data reported, which didn’t include ILs counts of

irradiated and non-irradiated sides of the face. Results reported in graph format. Analysis

of arbitrarily divided groups. We contacted study authors but they were unable to provide

requested data

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 266): “The side of irradiation

was randomly assigned for each patient.”

Comment: Method of randomisation was

not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported
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Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Given the nature of the inter-

ventions involved then blinding of partici-

pants/personnel is unlikely. We judged this

as at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 267): “All above-mentioned

evaluations were assessed by two dermatol-

ogists unaware of the status of treatment”

Comment: We judged this as at low risk of

bias.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures were obtained for 90%

of subjects randomised. We judged this as

at a low risk of bias

Selective reporting (reporting bias) High risk Quote (page 268): “To further analyse the

effect of blue light irradiation on differ-

ently weighted acne lesions in all 28 pa-

tients, three groups were arbitrarily divided,

including comedones, papulopustules, and

nodulocysts.”

Comment: No baseline data for acne sever-

ity scores of irradiated and non-irradiated

sides. Results for arbitrarily divided groups

reported which were not pre-specified in

the methods section. We judged this as at

a high risk of selective reporting

Other bias Unclear risk Sponsorship was not declared which might

have introduced bias. Also, there is no men-

tion of the untreated side of the face being

covered and so the control side may have re-

ceived some irradiation. Insufficient infor-

mation was given to permit a clear judge-

ment. We contacted the study authors in

2008, but they were unable to provide re-

quested data and clarifications
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Uebelhoer 2007

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 552): “The laser used in this

study was loaned by Candela Corp. Funding for the study was also provided by Candela.

”

Setting: Multicenter (USA)

Recruitment: Not stated - study authors from multiple centres; “volunteers” (page 552)

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; 26 years; 19-39 years

Clinically evident acne: Yes

Severity of condition assessment: “with at least 10 inflammatory papules on each side of

the face” (page 553)

Fitzpatrick skin types: Not reported

Excluded

Use of oral retinoids or systemic corticosteroids within the past 6 months and the use

of all prescription topical or systemic anti acne medications 4 weeks before initiation of

the study

Enrolled: 11(2 M/9 F)

Randomised: 11

Withdrawals/drop-outs: No withdrawals, 2 lost to follow-up

Final number and proportion of participants evaluable: 9 (82%)

ITT analysis: Not stated

Interventions Intervention 1

Single pass treatment where each spot was pulse stacked with 2 pulses at 1 Hz and

separated from subsequent spots by a distance of 0.5 to 1 cm

Number and frequency of treatments: 3 treatments, every 3 weeks

Wavelength/Fluence/Duration/Spot size: 1450 nm/9.5- 11 J/cm² (as tolerated)/210 ms/

6 mm²

Supplier: Smoothbeam, Candela Corp.

Instructions to participants: Not applicable

Intervention 2

Using the same 0.5 cm to 1 cm spacing, the other side of the face received a double

pass treatment where each spot was single pulsed, followed 2 min later by a second pass

covering the same area but not necessarily the same precise spots

Number and frequency of treatments: 3 treatments, every 3 weeks

Wavelength/Fluence/Duration/Spot size: 1450 nm/9.5- 11 J/cm² (as tolerated)/210 ms/

6 mm²

Supplier: Smoothbeam, Candela Corp.

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 12 weeks after final treatment (also assessed at

each session whilst on treatment)

Primary outcomes of review interest recorded

1. Percentage change in lesion count from baseline in number of combined lesions

Methods of assessing primary outcomes
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1. Lesion counts

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. Allen & Smith grading system

2. Non-standardised 0-3 scale: 0, none; 1, mild; 2, moderate; 3, marked improvement,

using photographs

3. “Immediate clinical assessment of all side effects including erythema, edema, papules

or blistering was recorded. At each follow up, an evaluation of textural defects, hyper

and hypopigmentation was performed”

Notes Language: English. We attempted to contact the study authors but were not successful.

We did not contact sponsors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 553): “Selection of technique

for the right or left side was determined

before study initiation by the toss of a coin.

”

Comment: We judged this as adequate.

Allocation concealment (selection bias) Low risk Quote (page 553): “This predetermined

treatment scheme for each of the subjects

was placed in a sealed envelope that was

opened after subject enrolment and prior

to the treatment.”

Comment: We judged this as adequate.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Given the nature of the inter-

ventions involved then blinding of partici-

pants/ personnel is unlikely. We judged this

as at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 553): “The primary investi-

gator performed acne lesion counts, classi-

fication of acne lesion type and evaluation

of acne severity at baseline, before each fol-
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low-up treatment and at 3 months after the

final treatment….an assessor blinded to the

treatment regimen also performed acne le-

sion counts and acne severity grade assess-

ment on each subject at the same time in-

tervals.”

Comment: Outcomes of blinded assessor

reported. We judged this as adequate and

risk as low

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures were reported for 82%

of subjects randomised. We judged this as

at a low risk of bias

Selective reporting (reporting bias) High risk Outcomes for acne severity score were not

reported at 3, 6 and 9 weeks. Global assess-

ments of improvement not reported at any

time point. We judged this as at a high risk

of bias

Other bias Unclear risk Funding from the company producing the

laser used in the study might have intro-

duced bias. No other sources of bias iden-

tified. Insufficient information to permit a

clear judgement

Wang 2006

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: No

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 249): “This study was par-

tially funded through a research grant from the Candela Corporation.”

Setting: Single centre (Minneapolis, Minnesota, USA)

Recruitment: “recruited from the clinic population”; Department of Dermatology, Uni-

versity of Minnesota, Minneapolis

Duration: 18 months, April 2003-September 2004

Participants Included

Age (inclusion criterion; mean; range): > 18 years, 34.3 years, 19-59 years

Clinically evident acne: Yes

Severity of condition assessment: “active inflammatory acne” and “moderate to severe

acne vulgaris on the face”

Fitzpatrick skin types: II-IV

Other: willingness to follow the treatment schedule and post-treatment care require-

ments; willingness to discontinue use of topical or systemic anti acne medications 3

weeks before the first treatment during the study period

Excluded
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“(1) presence of scars over the area to be treated, (2) known photosensitivity, (3) ingestion

of medication known to induce photosensitivity in the previous 3 months, (4) used

topical or oral antibiotics or other topical anti acne treatments in the previous 4 weeks,

(5) received Accutane in the previous 6 months, and (6) currently pregnant or lactating.

”

Enrolled: 20 (7 M/13 F)

Randomised: 20

Withdrawals/drop-outs: Not reported. However, it is not stated whether any participants

were LFU and the results are expressed as mean lesion counts

Final number and proportion of participants evaluable: 19 (95%)

ITT analysis: No

Interventions Intervention 1

Microdermabrasion (6 passes at the full setting) and laser (topical lidocaine 5% applied

for 30 min, cleansed, then treated with the smooth beam 1450 nm laser)

Number and frequency of treatments: 4 treatments every 3 weeks

Wavelength/Fluence/Duration/Spot size: 1450 nm/13.5-14 J/cm²/not reported/6 mm²

Supplier: microdermoabrasion (Vibraderm, Dermatherm, Irving, TX); laser (Candela

Corp., MA)

Instructions to participants: “Each subject was given instructions on post-treatment care,

including sun avoidance instruction.”

Intervention 2

Laser (topical lidocaine 5% applied for 30 min, cleansed, then treated with the smooth

beam 1450nm laser)

Number and frequency of treatments: 4 treatments every 3 weeks

Wavelength/Fluence/Duration/Spot size: 1450 nm/13.5-14 J/cm²-/not reported/6 mm²

Supplier: Candela Corp., MA

Instructions to participants: “Each subject was given instructions on post-treatment care,

including sun avoidance instruction.”

Outcomes Evaluation time points of review interest: 6 and 12 weeks after final treatment (also

assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Change in lesion count from baseline in number of combined lesions

Methods of assessing primary outcomes

1. Lesion counts

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Pain assessed by participants using VAS (0 = no pain, 10 = worst possible pain),

other adverse effects assessed by investigators using 4-point scale: 0 (absent), 1 (mild), 2

(moderate), 3 (severe)

Notes Language: English. We contacted the study authors who provided further information

on power calculation, ITT analysis, study duration and selection bias

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Unclear risk Quote (page 250): “The subjects were ran-

domly assigned to receive the combination

treatment (i.e. microdermabrasion and the

1,450 nm diode laser) on one side of the

face. The other side of the face served as the

control, receiving only the laser treatment.

”

Comment: Method used to generate the al-

location sequence was not stated. The study

authors were contacted but were unable to

provide additional data on the method used

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported and study authors were unable to

provide further details of allocation process

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Participants and performing clinicians were

not blinded, so we judged the risk of bias

as high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 251): “An independent ob-

server counted the acne lesions from the

photographs and was not aware of the level

of treatment (i.e. a 1,450 nm laser alone

versus a 1,450 nm laser plus microder-

mabrasion) that each side of the face re-

ceived.”

Comment: We judged this as at low risk of

bias.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 251): “Of the 20 subjects, 19

patients completed all four treatments.”

Comment: Outcomes obtained for 95% of

the participants and we judged this as at

low risk of bias. However, it is not stated

whether any participants were lost to fol-

low-up and the results are expressed as

mean lesion counts

Selective reporting (reporting bias) Low risk All outcome measures pre-specified in the

methods section reported
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Other bias Unclear risk Sponsorship by the company producing

the laser used in the study might have intro-

duced bias. No other sources of bias iden-

tified. Insufficient information to permit a

clear judgement

Wiegell 2006a

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Unit of analysis: Lesion

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. No commercial/financial interest reported

by the study authors (page 647)

Setting: Single centre (Copenhagen, Denmark)

Recruitment: Department of Dermatology, Bispebjerg Hospital, Copenhagen

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): > 18 years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: More than 12 inflammatory acne lesions

Fitzpatrick skin types: Not reported

Excluded

History of topical or oral acne treatment within 4 months of study initiation, oral retinoid

treatment within 1 year

Enrolled: 15 (M/F not reported)

Randomised: 15

Withdrawals/drop-outs: 2 lost to follow-up (1 did not appear at any follow-up, one at

12 weeks’ follow-up)

Final number and proportion of participants evaluable: 13 (87%)

ITT analysis: Not stated

Interventions Intervention 1

2 g of MAL applied and covered with light impermeable dressings for 3 h followed by

illumination with red light

Number and frequency of treatments: Single treatment

Wavelength/Fluence/Duration/Spot size: 620 nm/37 J/cm²/other not reported

Supplier: Commercial MAL cream (Metvix, PhotoCure ASA, Oslo, Norway); Aktilite,

PhotoCure ASA

Instructions to participants: Not applicable

Intervention 2

2 g of ALA applied and covered with light impermeable dressings for 3 h followed by

illumination with red light

Number and frequency of treatments: Single treatment

Wavelength/Fluence/Duration/Spot size: 620 nm/37 J/cm²/other not reported

Supplier: ALA cream produced by hospital pharmacy as a 20% d-aminolevulinic acid
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hydrochloride (Sigma Chemical Company, St Louis, Mo) in a Metvix-placebo cream.

Aktilite, PhotoCure ASA

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 6 and 12 weeks after final treatment (single

treatment in both interventions)

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs and NILs

Methods of assessing primary outcomes

1. Lesion counts, using a face-counting template, excluding the nose, lips, and the areas

surrounding the eye, assessed live by a dermatologist

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Global grade of acne severity (Leeds revised scale), assessed live by a dermatologist

2. Pain assessed by a numeric scale ranging from 0-10, in which 0 is no pain and 10 is

worst imaginable pain, method not stated for other adverse effects

Notes Language: English. Quote (page 648): “Before treatment there was significantly more

inflammatory lesions in the MAL-treated side of the face than in the ALA-treated side

(P = .0049). This was a coincidence since the creams were randomised to either side of

the face by lot before treatment.” Comment: Baseline lesion counts provided, however,

substantial differences across face sides treated with different creams. We attempted to

contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 648): “The application side of

the two creams was randomised before the

study.”

Comment: Method used to generate the

allocation sequence was not described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Quote (page 648): “We used a commer-

cial MAL cream (Metvix, PhotoCure ASA,

Oslo, Norway). The ALA cream was pro-

duced by our hospital pharmacy as a

20% d-aminolevulinic acid hydrochloride

(Sigma Chemical Company, St Louis, Mo)

in a Metvix-placebo cream. The application

side of the two creams was randomised be-

fore the study. The patients and the primary
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investigator were blinded to the creams.”

Comment: We judged this as adequate and

at a low risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 648): “The evaluating derma-

tologist was blinded to the creams.”

Comment: This was probably the case and

we judged it as at low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcome measures were obtained for 87%

of subjects randomised

Comment: We judged this as at low risk of

bias.

Selective reporting (reporting bias) Low risk All outcome measures pre-specified in the

methods section reported

Other bias Low risk No other possible source of bias identified.

We judged this as a low risk of bias

Wiegell 2006b

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. No conflict of interest (page 969)

Setting: Single centre (Copenhagen, Denmark)

Recruitment: By newspaper advertising/Dermatology Department, Bispebjerg Hospital,

Copenhagen

Duration: 6 months, November 2004 (recruitment), December 2004 (treatment) to

March 2005

Participants Included

Age (inclusion criterion; mean; range): > 18 years; 23 ± 5 treatment group, 24 ± 5 control

group (not reported for the whole sample); not reported

Clinically evident acne: Yes

Severity of condition assessment: More than 12 ILs in the face

Fitzpatrick skin types: II-V

Other: With general good health

Excluded

Skin type VI (black skin), pregnant or lactating women, history of oral retinoid use

within 1 year of study entry, systemic antibiotics within 1 month, topical acne treatment

within 2 weeks
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Enrolled: 36 (M/F not reported)

Randomised: 21 in the treatment group and 15 in the control group

Withdrawals/drop-outs: 5 left the study before the rst visit. 2 participants did not receive

allocated treatment because of personal reasons in the treatment group. Seven participants

in the treatment group did not receive the second treatment due to adverse effects during

and after the rst treatment (2 due to pain during first treatment, 4 due to side effects after

first treatment, 1 due to dissatisfaction with response). In the control group 1 patient

withdrew because of pregnancy and 2 because of personal reasons

Final number and proportion of participants evaluable: 12/21 (57%) in the treatment

group and 11/15 (73%) in the control group; 23/36 (64%) in total

ITT analysis: Yes (see figure 1 flow chart page 971 - all participants who received the

first treatment included in the analysis) 23 completed, 31 analysed for primary outcome

Interventions Intervention 1

2 g of MAL cream applied to face after gentle curettage of the skin, and covered with

occlusive dressing for 3 h. The remaining cream was removed and the face was illuminated

with red light. No curettage was performed before the second treatment

Number and frequency of treatments: 2 treatments in total, 2 weeks apart

Wavelength/Fluence/Duration/Spot size: 630 nm/total dose 37 J/cm²/9 min/not re-

ported

Supplier: Metvix; Photocure ASA, Oslo, Norway. Tegaderm and 3M Micropore; Beiers-

dorf A S, Birkeroed, Denmark. Aktilite CL 128; Photocure ASA

Instructions to participants: Not applicable

Intervention 2

No treatment

Outcomes Evaluation time points of review interest: 4, 8 and 12 weeks after final treatment (adverse

effects also assessed whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in number of ILs & NILs

Methods of assessing primary outcomes

1. Non-standardised grading scale: 0, acne worse; 1, no change; 2, slight improvement;

3, moderate improvement; 4, marked improvement

2. Lesion counts (excluding the nose, lips and around the eyes) performed live by eval-

uating dermatologist

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Adverse effects

Methods of assessing secondary outcomes

1. Revised Leeds acne grading system, assessed live by dermatologists

2. Non-standardised grading scale: 0 = acne worse; 1 = no change; 2 = slight improvement;

3 = moderate improvement; 4 = marked improvement (comparing the patient’s condition

with a baseline photograph)

3. Recorded during study, the day after the first treatment and before the second treat-

ment. Pain was assessed by a VAS (0 = no pain and 10 = worst imaginable pain)
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Wiegell 2006b (Continued)

Notes Language: English. Median scores for Participant’s global assessment of improvement

and Investigator’s global assessment of improvement reported in a graph-format (Figure

4 on page 972). Unclear what was the Investigator’s global assessment of improvement

median score for control group at 8 weeks. We attempted to contact the study authors,

but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 970): “The patients were ran-

domised to the treatment group or control

group by lot (4 : 3).”

Comment: We judged this as adequate and

as at a low risk of bias

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Quote (page 970): “The evaluating derma-

tologist was blinded to treatment control

and was not allowed to communicate with

the patients about their disease. The pa-

tients were instructed not to reveal if they

had been treated or not.”

Comment: Clinicians performing the

treatment, as well as participants were not

blinded, so we judged the risk of bias as

high

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

High risk Quote (page 970): “The patients were in-

structed not to reveal if they had been

treated or not.”

Comment: participants were not blinded

so we judged this as at high risk of bias

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 970): “The evaluating derma-

tologist was blinded to treatment control

and was not allowed to communicate with

the patients about their disease. The pa-

tients were instructed not to reveal if they

had been treated or not.”

Comment: Adequate for outcomes assessed

by clinicians. We judged it as at low risk of

bias
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Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures obtained for 75% of

subjects randomised. We judged this as at

a high risk of bias

Selective reporting (reporting bias) Unclear risk All primary outcomes reported, however

data not reported at all time points for sec-

ondary outcome. We judged this as at an

unclear risk of bias

Other bias Low risk No other possible source of bias identified.

We judged this as a low risk of bias

Yeung 2007

Methods This was a parallel-group RCT (split-face within groups).

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Quote (page 1): “C.K.Y., P.B., and H.H.

C. have disclosed potential financial conflict of interests with this study.”

Setting: Single centre (Hong Kong, China)

Recruitment: “Volunteers were recruited from our patient pool”

Duration: 9 months (December 2004-August 2005)

Participants Included

Age (inclusion criterion; mean; range): > 18 years, 25 years, 18-41 years

Clinically evident acne: Yes

Severity of condition assessment: “moderate acne of more than 10 in ammatory acne

lesions”

Fitzpatrick skin types: IV-V

Excluded

Oral isotretinoin for the past 6 months, topical or systemic antibiotics 2 weeks before

the treatment, photosensitive dermatoses, pregnancy and lactation

Enrolled: 30 (8 M/15 F)

Randomised: 30 (Number and gender of participants randomised into each group un-

clear)

Withdrawals/drop-outs: 4 due to significant stinging/burning/erythema after MAL-PDT

and 1 due to non-medical reason in MAL-PDT group; 2 due to non-medical reasons in

IPL group

Final number and proportion of participants evaluable: 23 (77%). Unclear. Data not

presented for separate groups. 30 participants used topical adapalene 0.1% gel at night

and were randomised to 2 split-face treatment groups: 530-750 nm light plus MAL

versus IPL light (11 participants completed) or IPL versus adapalene-only control (12

participants completed). Study authors clarified that “11 participants completed in PDT

group, 23 in IPL group and 12 in control group”

ITT analysis: Not stated
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Interventions Intervention 1

Half-face treatment with IPL, with the other side of the face serving as a control through

the use of topical adapalene only

Number and frequency of treatments: 4 treatments in total, applied every 3 weeks

Wavelength/Fluence/Duration/Spot size: 530-750 nm/7-9 J/cm²/2.5 s (double pulses)/

10 x 48 mm²

Supplier: Ellipse Flex system (Danish Dermatologic Development (DDD), HØrsholm,

Denmark

Instructions to participants: Not applicable

Intervention 2

Full-facial IPL exposure after the topical application of 16% MAL cream on half of the

face for 30 min. The non-MAL treated side was used as an IPL-treated side

Number and frequency of treatments: 4 treatments in total, applied every 3 weeks

Wavelength/Fluence/Duration/Spot size: 530-750 nm/7-9 J/cm²/2.5 s (double pulses)/

10 x 48 mm²

Supplier: Metvix, Galderma, France; Ellipse Flex system (Danish Dermatologic Devel-

opment (DDD), HØrsholm, Denmark

Instructions to participants: Not applicable

Intervention 3

Adapalene only

Number and frequency of treatments: 4 treatments in total, applied every 3 weeks

Instructions to participants: Unclear whether adequate. “Patients were advised to avoid

sun exposure for 48 h after the treatment, and to use regular sunblock”

Outcomes Evaluation time points of review interest: 4 and 12 weeks after final treatment (also

assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Percentage change from baseline in number of ILs (papules and pustules not reported

separately)

2. Percentage change from baseline in number of NILs (open and closed comedones not

reported separately)

Methods of assessing primary outcomes

1. & 2. Lesion counts based on photographs

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Evaluation of side effects including pigmentary disturbance, oedema, burning, sting-

ing, crusting, atrophy, scarring unclear

Notes Language: English. ILs and NILs mean reductions reported for “MAL-PDT, IPL and

control groups” in tables 1 and 2 (pages 3 and 4) although presumably the study authors

were comparing 11 MAL-PDT-treated face sides, 23 IPL-treated face sides and 12 ada-

palene-only control face sides. Assessment of compliance was probably not undertaken.

No baseline IL and NIL counts data for face-sides reported. We contacted the study

authors and they provided information on power calculation, ethical approval, study

duration, recruitment methods, sex of included participants, details on random sequence

generation and allocation concealment, as well as outcome assessment blinding. They

also clarified that the values reported as standard errors (SE) in Table 1 (page 3) and Table

2 (page 4) were actually standard deviations, so we used them as such for our analyses
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Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 2): “The subjects were ran-

domised to half-facial treatments with

MAL plus IPL, IPL alone, or as controls in

the ratio of 1:2:1.”

Comment: Method used to generate the al-

location sequence was not described, but

the author clarified that randomisation

codes were used and sent detailed data. We

therefore judged the risk of bias to be low

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Given the nature of the inter-

ventions involved then blinding of partici-

pants/personnel is unlikely. We judged this

as at unclear risk of bias

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Low risk Quote (page 2 ): “The images are stored in

Caneld’s mirror software and were assessed

by two blinded investigators who did not

participate in the treatment of the subjects.

”

Comment: We judged this as adequate and

at a low risk of bias

Incomplete outcome data (attrition bias)

All outcomes

High risk Outcome measures were obtained for 77%

of subjects randomised. We judged this as

at a high risk of bias

Selective reporting (reporting bias) Low risk All outcome measures pre-specified in the

methods section reported

Other bias Unclear risk Study authors declared conflicts of interest,

which might have introduced some bias.

No other possible source of bias identified.

260Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Yeung 2007 (Continued)

Insufficient information was given to per-

mit a clear judgement

Yilmaz 2011

Methods This was a parallel-group RCT (split-face within groups)

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Study authors reported no conflict of

interest (page 307)

Setting: Single centre (Samsun, Turkey)

Recruitment: Dermatology Dept, School of Medicine, Ondokuz Mayis University, Sam-

sun, Turkey

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; 21.0 ± 3.5 (group 1) and 20.7 ±

2.7 (group 2); not reported

Clinically evident acne: Yes

Severity of condition assessment: “Active inflammatory acne..” and “who had at least

four in ammatory lesions”

Fitzpatrick skin types: I-III

Excluded

Systemic retinoid treatment for last 6 months, treated with microdermoabrasion within

last 3 months, systemic treatment for acne within last 2 months/ topical treatment for

acne within last month, prone to hypertrophic scar and keloid formation, seizures/ AID/

pregnancy / lactation

Enrolled: 44 (M/F not reported)

Randomised: 44 (number of participants in each group not reported)

Withdrawals/drop-outs: 6 (reasons for withdrawal and which group those participants

belonged to not reported)

Final number and proportion of participants evaluable: Group I: 20 (12 M/8 F); Group

II: 18 (12 M/6 F); Total: 38 (24 M/14 F; 86%)

ITT analysis: No

Interventions Intervention 1

KTP laser treatment to half of the face after application of cooling gel

Number and frequency of treatments: 4 treatments once weekly

Wavelength/Fluence/Duration/Spot size: 532 nm/5-12 J/cm²/pulse duration 20-40 ms/

4 mm²

Supplier: Gemini Laser (Laserscope, San Jose, CA, USA)

Instructions to participants: “Informed about photo-protection and recommended to

apply at least SPF-30 sunblock.”

Intervention 2

KTP laser treatment to half of the face after application of cooling gel

Number and frequency of treatments: 4 treatments twice weekly

Wavelength/Fluence/Duration/Spot size: 532 nm/5-12 J/cm²/pulse duration 20-40 ms/
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4 mm²

Supplier: Gemini Laser (Laserscope, San Jose, CA, USA)

Instructions to participants: “Informed about photo-protection and recommended to

apply at least SPF-30 sunblock.”

Intervention 3

Placebo

Outcomes Evaluation time points of review interest: 4 weeks after final treatment (also assessed at

1 week after final treatment)

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. Michaëlsson acne severity grading score (MASS)

2. Erythema, edema, burning sensation, colour changes and scar formation observed by

participants were apparently assessed, but the method was not clearly stated

Notes Language: English. Quote (page 305): “MASSs at the beginning (MASS1) were signifi-

cantly higher in group II for both sides of the face (P = 0.018). Since evaluation was based

on decrease in MASS, this difference was not taken into consideration.” We attempted

to contact the study authors, but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 304): “Patients were randomly

divided into two groups. Group I was

treated once weekly for four weeks. Group

II was treated twice weekly for two weeks.

Both groups were treated with total of four

treatment sessions. Laser treatment was ap-

plied to half of the face, and the other half

remained as untreated….Side of face to be

treated was selected randomly.”

Comment: Method used to generate the

group nor face side allocation sequence was

not stated

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided. Unclear whether it was the same

clinician performing the treatment was also
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doing the assessment

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quote (page 304): “Evaluation of the pa-

tients was performed clinically by the same

dermatologist according to Michaëlsson

acne severity grading score (MASS), at the

beginning, i.e. zero (MASS 1), one (MASS

2) and four (MASS 3) weeks after the last

treatment session.”

Comment: Unclear whether it was the same

clinician performing the treatment, or an

independent one. We judged it as at unclear

risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 305): “Forty-four patients

were included but only 38 (24 male 63%,

14 female 37%) of them completed the

study.”

Comment: Number of participants ran-

domised in each group not reported. No

reasons for withdrawal provided. Outcome

measures obtained for 86.36% of ran-

domised participants

Selective reporting (reporting bias) Low risk All outcome measures pre-specified in the

methods section reported

Other bias Low risk No other possible source of bias identified.

Yin 2010

Methods This was a parallel-group RCT (split-face within groups).

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared. Study authors declared no conflict of

interest (page 1064)

Setting: Single centre (Chongqing, China)

Recruitment: Department of Dermatology, Southwest Hospital, Third Military Medical

University, Chongqing

Duration: 8 months (June 2007-January 2008)

Participants Included

Age (inclusion criterion; mean; range): Not reported; 25.8 years, 18-38 years
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Clinically evident acne: Yes

Severity of condition assessment: “with facial inflammatory acne vulgaris (moderate to

severe grade according to Pillsbury et al.)”

Fitzpatrick skin types: III-IV

Excluded

Topical retinoic acid, glucocorticoids, antibiotics and other drugs within 2 weeks; using

medication that may exacerbate or alleviate acne, planning to become pregnant, currently

pregnant or lactating, history of photosensitivity disorder, planning to have prolonged

exposure to sunlight, herpes simplex outbreak

Enrolled: 180 (83 M/97 F) in total; Intervention 1 (5%) - 45 (21 M/24 F); Intervention

2 (10%) - 45 (24 M/21 F) Intervention 3 (15%) - 45 (20 M/25 F); Intervention 4 (20%)

- 45 (18 M/27 F)

Randomised: 180 in total; 45 participants in each group

Withdrawals/drop-outs: Only one drop-out because of severe adverse effects after the rst

treatment in the 20% group

Final number and proportion of participants evaluable: 44 (98%) in the 20% group, 45

(100%) in other groups. 179 (99%) in total

ITT analysis: Not stated

Interventions Intervention 1

Skin cleaned with 70% isopropyl alcohol then 5% ALA applied to the right side of the

face in an oil-in-water emulsion and oil-in-water emulsion applied to the left side of the

face. Following occlusion with plastic film for 1.5 h, participants were exposed to red

light

Number and frequency of treatments: Once every 10 days for 4 sessions

Wavelength/Fluence/Duration/Spot size: 633 +/- 3 nm/126 J/cm²/20 min/not reported

Supplier: Ominlux Revive, Photo Therapeutics, Carlsbad, CA, USA

Instructions to participants: Not applicable

Intervention 2

Skin cleaned with 70% isopropyl alcohol then 10% ALA applied to the right side of the

face in an oil-in-water emulsion and oil-in-water emulsion applied to the left side of the

face. Following occlusion with plastic film for 1.5 h, participants were exposed to red

light

Number and frequency of treatments: Once every 10 days for 4 sessions

Wavelength/Fluence/Duration/Spot size: 633 +/- 3 nm/126 J/cm²/20 min/not reported

Supplier: Ominlux Revive, Photo Therapeutics, Carlsbad, CA, USA

Instructions to participants: Not applicable

Intervention 3

Skin cleaned with 70% isopropyl alcohol then 15% ALA applied to the right side of the

face in an oil-in-water emulsion and oil-in-water emulsion applied to the left side of the

face. Following occlusion with plastic film for 1.5 h, participants were exposed to red

light

Number and frequency of treatments: Once every 10 days for 4 sessions

Wavelength/Fluence/Duration/Spot size: 633+/-3 nm/ 126 J/cm²/ 20 min/ Not reported

Supplier: Ominlux Revive, Photo Therapeutics, Carlsbad, CA, USA

Instructions to participants: Not applicable.

Intervention 4:

Skin cleaned with 70% isopropyl alcohol then 20% ALA applied to the right side of the

face in an oil in water emulsion and oil in water emulsion applied to the left side of the
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face. Following occlusion with plastic film for 1.5 h, participants were exposed to red

light

Number and frequency of treatments: Once every 10 days for 4 sessions

Wavelength/Fluence/Duration/Spot size: 633 +/- 3 nm/126 J/cm²/20 min/not reported

Supplier: Ominlux Revive, Photo Therapeutics, Carlsbad, CA, USA

Instructions to participants: Not applicable

Outcomes Evaluation time points of review interest: 2, 4, 12 and 24 weeks after final treatment

(adverse effects also assessed at each session whilst on treatment)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in number of ILs

2. Change from baseline in number of NILs

Methods of assessing primary outcomes

1. Non-standardised scale: ’marked improvement’, ’moderate improvement’, ’no change’

or ’acne worse’

2. Lesion counts

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Grading scale that was dened as 3 for > 50% exacerbation, 2 for 25%-50% exacerba-

tion, 1 for 1%-25% exacerbation, 0 if unchanged, 1 for 1%-25% improvement, 2 for

25%-50% improvement, 3 for 50%-75% improvement, 4 for 75%-99% improvement,

and 5 for 100% improvement, compared with baseline

2. Adverse effects including pruritus, pain, pustules, vesicles, erythema, hyperpigmen-

tation, loss of epidermis and exfoliation were recorded in detail at each treatment and

follow-up visit. Adverse effects were recorded according to persistence, time to resolve,

severity (0, absent; 1, mild; 2, moderate; 3, severe), treatment measure and outcome

Notes Language: English. Data expressed in graph format for primary outcomes and Investi-

gator’s global assessment of improvement. We attempted to contact the study authors,

but were not successful

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote (page 1065 ): “Utilizing SAS soft-

ware (SAS Institute, Cary, NC, U.S.A.), el-

igible patients were randomly divided into

four groups for treatment with four dif-

ferent concentrations of topical ALA: 5%,

10%, 15% and 20%, respectively.”

Comment: We judged this as adequate and

at a low risk.

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-
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ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Quote (page 1066): “Following cleaning of

the skin with 70% isopropyl alcohol, pa-

tients received topical ALA in an oil-in-wa-

ter emulsion on skin lesions at the right

side of the face and only oil- in-water emul-

sion at the left side.”; (page 1065): “a ran-

domised, single-blind and self-controlled

clinical trial”

Comment: Unclear whether participants

and clinicians were blinded for the concen-

tration of ALA. We judged that the risk of

bias is unclear

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk Unclear whether participants assessing

their improvement were blinded for the

ALA concentration used for their treat-

ment, so we judged the risk of bias as un-

clear

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk Quotes (page 1065): “a randomised, sin-

gle-blind and self-controlled clinical trial”;

“Brie y, the numbers of skin lesions in-

cluding ... were recorded simultaneously by

three dermatologists.”

Comment: Unclear whether the dermatol-

ogists in question were blinded or not. We

judged this as an unclear risk of bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 1066): “Of the 180 patients

179 completely nished the whole therapy

scheme, with only one dropout because

of severe adverse effects after the rst treat-

ment. All cases were successfully followed

up through regular clinical consultation.”

Comment: Outcome measures obtained

for 97% of the participants randomised.

Unclear which concentration group the

dropout belonged to in the methods sec-

tion, reported only in the ’Results’ section

under ’Adverse Effects’. We judged this as

at a low risk of bias

Selective reporting (reporting bias) Low risk All outcomes mentioned in the methods

section were reported.

Other bias Low risk No other possible source of bias identified.
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Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Jiangxi, China)

Recruitment: Not reported

Duration: November 2007-May 2008

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; 12-53 years

Clinically evident acne: Yes

Severity of condition assessment: Mild to severe; Pillsbury grades I-IV

Fitzpatrick skin types: Not reported

Excluded

Light allergy; taking medication for light allergy; pregnant women

Enrolled: 738

Randomised: 738, 508 (247 M/261 F) in the intervention group, and 230 (112 M/118

F) in the control group

Withdrawals/drop-outs: 2 participants withdrew from the intervention group due to

adverse effects, there were no lost to follow-ups. No withdrawals/lost to follow-ups in

the control group

Final number and proportion of participants evaluable: 736/738 in total (99.7%); 506/

508 (99.6%) in the intervention group, 230/230 (100%) in the control group

ITT analysis: Not stated

Interventions Intervention 1

Blue and red light phototherapy with clindamycin gel, azithromycin, antisterone or

cimetidine

Number and frequency of treatments: 8 treatments, applied twice per week for 4 weeks,

clindamycin gel twice per day on days without light therapy, azithromycin 0.5 g/day

Wavelength/Fluence/Duration/Spot size: 415 ± 5 nm (blue) 633 ± 6 nm (red)/48 J/cm²

(blue) and 126 J/cm² (red)/20 min alternating between red and blue light/not reported

Supplier: Not reported

Instructions to participants: Not applicable

Intervention 2

Clindamycin gel, azithromycin, antisterone or cimetidine

Number and frequency of treatments: Clindamycin gel twice per day, azithromycin 0.5

g/day

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation time points of review interest: 4 weeks after final treatment

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Non-standard scale based on percentage change in combined lesion counts. Percentage
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change in lesion count = (lesion count before treatment - lesion count after treatment)

/ lesion count before treatment × 100%; Fully recovered: percentage change in lesion

count ≥ 90%; Good improvement: percentage change in lesion count 60% to 89%;

Effective: percentage change in lesion count 30% to 59%; No effect: percentage change

in lesion count ≤ 29%; Total percentage effectiveness = (no. of fully recovered + good

improvement)/total no. of participants x 100%

2. Not reported

Notes Language: Mandarin. English translation was not available. Data extraction was done

by native speaker Elicia Toon Yuan Ni from the original paper. We have not attempted

to contact the study authors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 218): “Participants were ran-

domized into 2 groups”

Comment: The method used to generate

the allocation sequence not described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that outcome asses-

sors were blinded provided

Incomplete outcome data (attrition bias)

All outcomes

Low risk Outcomes for 99.7% of randomized par-

ticipants included in the analysis, so we

judged the risk as low

Selective reporting (reporting bias) Low risk All outcomes predefined in the ‘Methods’

section were reported

Other bias Unclear risk Sponsorship and conflicts of interest un-

clear. Insufficient information to permit a

clear judgment. The study was in Mandarin
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and potential bias has been introduced by

the fact that we were only able to do single

rather than double data extraction

Zhang 2013a

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Beijing, China)

Recruitment: Department of Dermatology, Peking University Shenzhen Hospital

Duration: 2008-2010, months not reported

Participants Included

Age (inclusion criterion; mean; range): Not reported; 24 years in the intervention, 23

years in the control group; 16-47 years

Clinically evident acne: Yes

Severity of condition assessment: Moderate-severe, Pillsbury grade II-IV

Fitzpatrick skin types: Not reported

Excluded

Taken medication (either by application or orally) containing Vitamin A within the

last month; breast-feeding mothers; mental disorder; alcoholics; use of drugs; systemic

disease; severe skin disease; light allergy; keloidal scar

Enrolled: 116 (47 M/59 F)

Randomised: 116, 63 in the intervention group, 53 in the control group

Withdrawals/drop-outs: Not reported, however results given for all of the 116 ran-

domised participants

Final number and proportion of participants evaluable: 116/116 (100%)

ITT analysis: Unclear

Interventions Intervention 1

5-ALA plus red light

Number and frequency of treatments: 3 treatments, applied weekly

Wavelength/Fluence/Duration/Spot size: 630 ± 5 nm/80-100 J/cm²/20 min/not re-

ported

Supplier: Fudan-Zhangjiang BioPharmaceutical Co., Ltd., Shanghai, China

Instructions to participants: Not applicable

Intervention 2

Red light alone

Number and frequency of treatments: 3 treatments, applied weekly

Wavelength/Fluence/Duration/Spot size: 630 ± 5 nm/80-100 J/cm²/20 min/not re-

ported

Supplier: Not reported

Instructions to participants: Not applicable
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Outcomes Evaluation time points of review interest: 2, 4 and 8 weeks after final treatment

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Non-standard scale based on percentage change in combined lesion counts. Percentage

change in lesion count = (lesion count before treatment - lesion count after treatment)

/ lesion count before treatment × 100%; Fully recovered: percentage change in lesion

count ≥ 90%; Good improvement: percentage change in lesion count 60% to 89%;

Effective: percentage change in lesion count 20% to 59%; No effect: percentage change

in lesion count ≤ 19%; Total percentage effectiveness = (no. of fully recovered + good

improvement)/total no. of participants x 100%

2. Not reported

Notes Language: Mandarin. English translation was not available. Data extraction was done

by native speaker Elicia Toon Yuan Ni from the original paper. We have not attempted

to contact the study authors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 314): ‘Participants were ran-

domised into 2 groups’

Comment: The method used to generate

the allocation sequence not described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded

provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that outcome asses-

sors were blinded provided

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote (page 314): “116 participants were

randomised …” It was not reported

whether there were participants who with-
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drew, or were lost to follow up, but the

results were reported for 116 participants

(100%), so we judged the risk as low

Selective reporting (reporting bias) Low risk All outcomes predefined in the ‘Methods’

section were reported

Other bias Unclear risk Sponsorship and conflicts of interest un-

clear. Insufficient information to permit

a clear judgment. Possible baseline imbal-

ances between the groups, (baseline data

were not reported). The study was in Man-

darin and potential bias was introduced by

the fact that we were only able to do single

rather than double data extraction

Zhang 2013b

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Zhengzhou, China)

Recruitment: Not reported

Duration: 4 months, June 2009-December 2013

Participants Included

Age (inclusion criterion; mean; range): not reported; 22.1 years in the intervention group,

23.6 in the control group; 14-40 years

Clinically evident acne: Yes

Severity of condition assessment: Mild to moderate, Pillsbury grades I-III

Fitzpatrick skin types: Not reported

Excluded

Light allergy; taken antibiotics within the last 4 weeks; breast-feeding mothers

Enrolled: 120 (59 M/61 F)

Randomised: 120, 60 in the intervention group and 60 in the control group

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 120/120 (100%)

ITT analysis: No

Interventions Intervention 1

Red-blue phototherapy combined with jinhua xiaocuo pills and chloramphenicol tinc-

ture

Number and frequency of treatments: 8 treatments, applied twice weekly over 4 weeks;

Jinhua xiaocuo pills 4 g orally 3 times/day

Wavelength/Fluence/Duration/Spot size: 415 ± 5 nm (blue) 633 ± 3 nm (red)/48 J/cm²/

(blue) 126 J/cm²/(red)/20 min blue, followed by 10 min red/not reported
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Supplier: Wu Han JiuTouNiao Medical Instruments Development Co., LTD; Jinhua

xiaocuo pills supplied by Kunming Traditional Chinese Medicine Factory Co., Ltd.

Chloramphenicol tincture made by the clinic themselves

Instructions to participants: Unclear

Intervention 2

Jinhua xiaocuo pills and chloramphenicol tincture

Number and frequency of treatments: Jinhua xiaocuo pills 4 g orally 3 times/day Chlo-

ramphenicol tincture 10 mg/mL (applied once in the day once at night)

Instructions to participants: Unclear

Outcomes Evaluation time points of review interest: 4 weeks after final treatment

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Non-standard scale based on percentage change in combined lesion counts. Percentage

change in lesion count = (lesion count before treatment - lesion count after treatment)

/ lesion count before treatment × 100%; Fully recovered: percentage change in lesion

count ≥ 90%; Good improvement: percentage change in lesion count 60% to 89%;

Effective: percentage change in lesion count 30% to 59%; No effect: percentage change

in lesion count ≤ 29%; Total percentage effectiveness = (no. of fully recovered + good

improvement)/total no. of participants x 100%

2. Not reported

Notes Language: Mandarin. English translation was not available. Data extraction was done

by native speaker Elicia Toon Yuan Ni from the original paper. We have not attempted

to contact the study authors. We used the ’Jinhua Xiaocuo’ term as presented in the

English translation of the abstract provided by the journal where full text was published

in Mandarin. As clarified by native Mandarin speakers, ’Jinhua Xiaocuo’ is different

from ’Yinhua decoction’ (used in Ou 2014 study), although both used the same main

ingredients (honeysuckle flower)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote (page 304): ‘Participants were ran-

domised into 2 groups’

Comment: The method used to generate

the allocation sequence not described

Allocation concealment (selection bias) Unclear risk Intention and/or method to conceal the al-

location sequence were not specifically re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No intended blinding of participants/per-

forming clinicians reported. No evidence

that participants/clinicians were blinded
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provided

Blinding of outcome assessment (detection

bias)

Participant-assessed outcomes

Unclear risk This study did not address such outcomes.

Blinding of outcome assessment (detection

bias)

Investigator-assessed outcomes

Unclear risk No intended blinding of outcome assessors

reported. No evidence that outcome asses-

sors were blinded provided

Incomplete outcome data (attrition bias)

All outcomes

Low risk Results reported for all randomised partic-

ipants, so we judged the risk as low

Selective reporting (reporting bias) Low risk All outcomes predefined in the ‘Methods’

section were reported

Other bias Unclear risk Sponsorship and conflicts of interest un-

clear. Insufficient information to permit a

clear judgment. The study was in Man-

darin and potential bias was introduced by

the fact that we were only able to do single

rather than double data extraction

ALA = 5-aminolevulinic acid

BPO = benzoyl peroxide

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

GAAS = Global Acne Assessment Scoring

ILs = inflamed lesions

IPL = intense pulsed light

IR = (radiant) infrared

ITT = Intention-to-treat analysis

MAL = methyl-aminolevulinate

MASS = Michaëlsson acne severity grading score

NILs = non inflamed lesions

OFI = optical fibre intra-tissue irradiation

PDL = pulsed-dye laser

PDT = photodynamic therapy

RCT = randomised controlled trial

SD = standard deviation

SPF = sun protection factor

Change from baseline i.e. absolute change is calculated by subtracting baseline count from count assessed at certain time-point.

Percentage change is calculated by dividing the absolute change with baseline count and then multiplying that value by 100 to get

percentages.
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Alam 2003 We contacted the study author who provided information that part of the study had been published

by Glaich 2006, which was not a RCT.

Alexiades-Armenakas 2006 This study compared 14 ALA-PDT patients with 4 control patients on a conventional therapy (topical

medications, oral antibiotics and/or oral contraceptives). Not reported if they were assigned to these

groups at random. Within ALA-PDL group, they were randomised to treatment with laser energy or

blue light. Only one participant was treated with blue light. Quote (page 46): “..however, due to the

superior efficacy of the LP PDL group, all subsequent patients were treated with LP PDL”

Aziz-Jalali 2012 This was reported as split-face RCT (“This study was a single-blind randomized clinical trial.”) but

face sides were not allocated at random: “Right and left sides of the face were exposed to red LLLT (R-

LLLT) and infrared LLLT (IR-LLLT), respectively.”

De Leeuw 2010 This was not a RCT, although this was stated in abstract

Goldman 2003 This was not a RCT

Hong 2005 This was not a RCT

Kim 2008 This was not a RCT

Lee 2007 This was not a RCT

Ma 2013 This was not a RCT

Morton 2005 This was an open study. 30 participants were enrolled. Initially, 14 participants were randomised to

receive 10 (24 J/cm²) or 20 min (48 J/cm²) light exposure. “As no significant differences in adverse

effects were observed the remaining 16 subjects were treated for 20 minutes (48 J/cm²)”. Results were

reported on 30 participants and not individual groups

NCT00613444 This was a non-randomised study of PDT in the treatment of acne vulgaris using non-coherent red

light (Derm 590). According to the study record, which was last updated on 27 December, 2012, “This

study has been withdrawn prior to enrolment.”

Owczarek 2014 Cross-over study design

Pinto 2013 This was not a RCT

Rojanamatin 2006 This was not a RCT

Santos 2005 This was not a RCT

Shin 2012 This was a RCT comparing fractional microneedle radiofrequency treatment and C02 laser therapy.

We judged that this study was not focusing on healing properties of light but on thermal effects
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Tuchin 2003 This was a RCT named “a pilot study of ICG laser therapy of acne vulgaris: photodynamic and

photothermolysis treatment.” It compared single and multiple treatments of acne with indocyanine

green dye followed by near-infrared laser-diode light (803 or 809 nm). Each area treated was also divided

(not randomly) into a ’treatment’ and a ’control’ area. The multiple treatment group was treated twice

per week for 4 consecutive weeks. Outcome measures were investigator-assessed change in acne lesions

weekly for 1 month and at 2 months after the first treatment. 22 participants were recruited but only

descriptive data were reported. The study authors were contacted in 2007 and data on 4/22 participants

were provided: at 30 days: mean change -5.75, SD 3.59 (treatment group); -1.75, SD 3.10 (control

group). This study was excluded because the results provided were for the non-randomised part of the

study

Wang 2012 This was not a RCT

Yang 2013 This study included acne conglobata patients and was not focusing on direct light therapies for acne

Yao 2009 This paper was published in Chinese and was not a RCT. One native Chinese speaker assessed the full

text of this study

Yoon 2014 Study of acne scars

Zhan 1997 This paper was published in Chinese. We excluded it on the basis that He-Ne laser was used on

’earpoints’ not on acne lesions, thus not focusing on direct light therapies for acne

Zhong 2007 This was a paper published in Chinese and was not a RCT. One native Chinese speaker assessed the

full text of this study

Zhu 2009 This was a paper published in Chinese and was not a RCT. One native Chinese speaker assessed the

full text of this study

RCT = randomised controlled trial. SD = standard deviation.

Characteristics of studies awaiting assessment [ordered by study ID]

Berson 2006

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared

Setting: Multicenter (USA)

Recruitment: Not reported

Duration: Start and end dates were not reported.
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Berson 2006 (Continued)

Participants Included

Age (inclusion criterion; mean; range): > 16 years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “moderate to severe facial acne (cysts ≤ 2)”

Fitzpatrick skin types: I-IV

Excluded

Pregnant women. Spironolactone treatment within 8 weeks, Accutane within 6 months

Enrolled: 72 enrolled (M/F not reported)

Randomised: 72, it states that there were 24 in each group (different incubation times), however the randomisation

ratio is 3:1 (vehicle:ALA)

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Not reported

ITT analysis: Not reported

Interventions Intervention 1

Topical ALA for 15/60/120 minutes followed by blue light

Number and frequency of treatments: Up to 4, every 2 weeks

Wavelength/Fluence/Duration/Spot size: ? nm, 5 J/cm², not reported, not reported

Supplier: Not reported

Instructions to participants: Not applicable

Intervention 2

Vehicle (?) for 15/ 60/ 120 minutes followed by blue light

Number and frequency of treatments: Up to 4, every 2 weeks

Wavelength/Fluence/Duration/Spot size: ? nm, 5 J/cm², not reported, not reported

Supplier: Not reported

Instructions to participants: Not applicable

Outcomes Evaluation: 2 days after each (up to 4) PDT treatment and 4 and 8 weeks after last PDT treatment

Primary outcomes of review interest recorded

Unclear

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse events

Methods of assessing secondary outcomes

1.Global Acne Severity Score

2.Recorded during study

Notes Language: English. This was a conference abstract of an industry-sponsored study. We contacted the study author

who replied that the study was not completed
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Demina 2015

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Unclear; single centre? (Moscow?, Russian Federation)

Recruitment: Unclear

Duration: Unclear

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; 16-44 years

Clinically evident acne: Yes

Severity of condition assessment: “…with various forms of acne; most of them had severe manifestations of acne (n

= 126, or 45.6%) and duration of the disease of 1-5 years (n = 157, 56.9%)’. Further details not given

Fitzpatrick skin types: Not reported

Excluded: Not reported

Enrolled: 276 enrolled (M/F not reported)

Randomised: 276, 237 (M/F not reported) in the ”phased low-level laser therapy (LLLT) and PDT group“, 39 (M/

F not reported) in the ”conventional combination therapy“ group

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: ”…follow-up during 1 year (n = 144), 2 years (n = 128), 3

years (n = 128), 4 years, and 5 years (n = 104)’, unclear whether this refers to the whole sample or ‘LLLT-PDT’ group

ITT analysis: Not reported

Interventions Intervention 1

“administered with phased LLLT and PDT therapy based on a proprietary method”

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Unclear

Instructions to participants: Unclear

Intervention 2

‘…conventional combination therapy’, details not given

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Unclear

Instructions to participants: Unclear

Outcomes Evaluation: “follow-up during 1 year (n = 144), 2 years (n = 128), 3 years (n = 128), 4 years, and 5 years (n = 104).”

Details not given

Primary outcomes of review interest recorded

1. Unclear whether any were assessed

Methods of assessing primary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Unclear whether any were assessed

Methods of assessing secondary outcomes

1. Unclear
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Notes Language: Russian. This was a study identified in our final searches. We were unable to obtain full text. We extracted

data in this table from the abstract in English. We will attempt to obtain the full text in the update of this review. We

have also identified MD thesis by the same author through Google search, also in Russian. We have not attempted

to contact the study authors. Correspondence: Contact details not identified

Du 2015

Methods This was a parallel-group RCT

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Unclear (China?)

Recruitment: Unclear

Duration: Unclear

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “severe acne”, details not given

Fitzpatrick skin types: Not reported

Excluded: Not reported

Enrolled: 61 enrolled (M/F not reported)

Randomised: 30 in the ALA-PDT alone group, 31 in the oral Tanshinone capsules plus ALA-PDT group

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Not reported

Interventions Intervention 1

ALA-PDT; “given topical Metronidazole gel”

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Unclear

Instructions to participants: Unclear

Intervention 2

Oral Tanshinone capsules plus ALA-PDT; “given topical Metronidazole gel”

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Unclear

Instructions to participants: Unclear

Outcomes Evaluation: Unclear; “followed up for 3 months”

Primary outcomes of review interest recorded

1. Unclear whether these were recorded

Methods of assessing primary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Unclear whether these were recorded. Investigator’s global assessment of improvement (referred to as “curative
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effect”?)

2. Adverse events

Methods of assessing secondary outcomes

1. Investigator’s Global Assessment of Improvement (IGA) score, see above

2. Unclear

Notes Language: Mandarin. This was a study identified in our final searches. We were unable to obtain full text. We extracted

data in this table from the abstract in English. We will attempt to obtain the full text in the update of this review.

We have not attempted to contact the study authors. Correspondence: Contact details not identified

Edwards 2006

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear (not mentioned in raw data)

Ethical approval: Unclear (it states in the raw data (p.29) that, “ethical approval will be obtained”)

Sponsorship and conflict of interest: Declared

Setting: Single centre ( Newport, UK)

Recruitment: Dermatology outpatients, Royal Gwent Hospital, Newport

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): 16-51 years; not reported; not reported (unable to calculate from raw data

due to missing data)

Clinically evident acne: “mild to moderate facial acne”

Severity of condition assessment: Unclear

Fitzpatrick skin types: I-IV (from raw data)

Excluded

1. People with very mild acne

2. People with severe nodulocystic acne

3. People on medication (present or past) as follows:

i) Roaccutane in the last six months

ii) Systemic antibiotics in the last six weeks

iii) Topical treatments in the previous two weeks

4. People with acne variants

5. People with beards

6. Pregnant and lactating women

7. People suffering from any photosensitive skin disorder (lupus, porphyrias), or taking any photosensitising

drugs (tetracyclines, thiazide diuretics, herbs etc.)

Enrolled: 32

Randomised: 32

Withdrawals/drop-outs: 7

Final number and proportion of participants evaluable: 25/32 (78%)

ITT analysis: Unclear

Interventions Intervention 1

Intense yellow light phototherapy

Number and frequency of treatments: 8 treatments, twice weekly

Wavelength/Fluence/Duration/Spot size: 570-600 nm, 1.5 J/cm², not reported, not applicable

279Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Edwards 2006 (Continued)

Supplier: Enfis Ltd

Instructions to participants: Not applicable

Intervention 2

Intense yellow light phototherapy

Number and frequency of treatments: 8 treatments, twice weekly

Wavelength/Fluence/Duration/Spot size: 570-600 nm, 3.0 J/cm², not reported, not applicable

Supplier: Enfis Ltd

Instructions to participants: Not applicable

Intervention 3

“Sham” Intense yellow light phototherapy

Number and frequency of treatments: 8 treatments, twice weekly

Wavelength/Fluence/Duration/Spot size: 570-600 nm, < 0.1 J/cm², not reported, not applicable

Supplier: Enfis Ltd

Instructions to participants: Not applicable

Outcomes Evaluation: Immediately after 4-week course of treatment and then 2, 4 and 6 weeks after treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Investigator-assessed change in lesion count

Methods of assessing primary outcomes

1. Unclear

2. Lesion count

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement, using global assessment of improvement

3. Changes in quality of life

4. Adverse events

Methods of assessing secondary outcomes

1. Leeds acne severity score

2. Global assessment score

3. DLQI

4. Monitoring

Notes Language: English. This was a conference abstract of an industry-sponsored study which reported data for 20/32

participants. We contacted the study authors who provided further information on the randomisation method, as

well as the raw data for 25/32 participants who completed the study, however the raw results data were unclear and

therefore we did not extract any results
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Elgendy 2015

Methods This was probably a parallel-group RCT, randomisation only mentioned in the abstract

Unit of randomisation: Whole person?

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single-center (Cairo, Egypt)

Recruitment: Al Dar Hospital Dermatology outpatient clinic

Duration: 23 months, February 2013-December 2014 (recruitment)

Participants Included

Age (inclusion criterion; mean; range): > 12 years; not reported; 16-32 years

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate acne”, “Investigator’s Global Assessment (IGA) scale”

Fitzpatrick skin types: not reported

Other: both sexes, “who failed to respond to the classic topical treatment and patients willing to undergo treatment

and follow ups”; “patients were on no medications for 4 weeks prior to the study.”

Excluded

“Exclusion criteria for blue light therapy included the following: known light sensitivity; history of phototoxicity and

history of herpes simplex virus or cold sores on the treatment area. Exclusion criteria for isotretinoin therapy were

patients with age less than 12 years, or those having severe facial acne vulgaris. Also pregnant women or who were

planning to become pregnant during the course of treatment were excluded.”

Enrolled: 60 enrolled (26 M/24 F)

Randomised: 60, 30 (12 M/18 F) in the blue-light group, 30 (14 M/16 F) in the low-dose isotretinoin group

Withdrawals/drop-outs: 3 discontinued in the blue-light group, 5 in the isotretinoin group

Final number and proportion of participants evaluable: 27/30 (90%) in the blue-light group, 25/30 in the isotretinoin

group (83%)

ITT analysis: Not reported

Interventions Intervention 1

“Blue light group, a high intensity, enhanced, narrowband, blue light source”

Number and frequency of treatments: Twice a week, over 6 weeks

Wavelength/Fluence/Duration/Spot size: 405-420 nm/90 mw/cm2/30 minutes’ exposure time (15 minutes for each

half of the face)/not reported

Supplier: “cure light, Iclear XL”

Instructions to participants: “Subjects were instructed to cleanse their face before each treatment with an unscented

soap or nonirritant facial cleanser. They were also instructed to apply a moisturising non-comedogenic sunscreen

with SPF 32 after each morning treatment as needed (for sun protection and to mitigate potential dryness and/or

irritation).”

Intervention 2

Isotretinoin, 0.3 mg/kg/d in divided doses for 6 months

Number and frequency of treatments: For 6 months.

Supplier: Not reported

Instructions to participants: Unclear

Outcomes Evaluation: At baseline and weeks 2, 6, 10, 16 and 24.

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement? ‘Patient satisfaction’

2. Change from baseline in total number of lesions (ILs and NILs)

Methods of assessing secondary outcomes
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Elgendy 2015 (Continued)

1. ‘satisfied’ or ‘non satisfied’

2. ‘First criterion of assessment was counting the number of lesions (comedones, papules, pustules and total sum of

the lesions)’; ‘Clinical photographs were obtained for evaluation every 4 weeks.’

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse events

Methods of assessing secondary outcomes

1. -1 = worsened, 0 = unchanged, 1 = improved, 2 = markedly improved, and 3 = resolved; “Clinical photographs

were obtained for evaluation every 4 weeks.”

2. “Safety was assessed by asking patients about any symptoms of adverse reactions and laboratory changes especially

in isotretinoin group.” ; “Safety was assessed during the study by the reporting of adverse events and laboratory

changes.”

Notes Language: English. This was a study identified in our final searches. It will be included and the results fully incorporated

in the update of this review if judged eligible. We have not attempted to contact the study authors. Correspondence:

Ayman Elgendy, Professor of Dermatology and Venereology, Benha University, Egypt, Tel: +966507364687; E-mail:

aymanelgendy91@yahoo.com

Faghihi 2011

Methods Unclear whether this was a parallel-group or a split-face trial, and whether it was a RCT

Unit of randomisation: Unclear

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared. One of the study authors employed by industry. Quote (page 183)

: “We appreciate all the staff of SAAIRAN OPTICS Co. involved in this project.”

Setting: Multicenter, Noor?, Alzahra? and Shahid Beheshti? (Iran)

Recruitment: “the outpatient clinics at educational centers”

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not stated; 21.6 years; 14-50 years

Clinically evident acne: Yes

Severity of condition assessment: “with mild to moderate acne”; “Each patient’s acne was assessed by a spot count of

both inflamed and non-inflamed lesions.”

Fitzpatrick skin types: II-IV

Excluded

“pregnancy, use of isotretinoin or other photosensitizer drugs e.g. thiazides, tetracyclines, benzodiazepines, use of

any acne treatment other than that issued, or any intake of oral antibiotics, oral contraceptives, immigration, un

cooperativeness and unwillingness to continue the treatment.”

Enrolled: 38 (M/F not reported)

Randomised: 38, 32 completed (7 M/25 F)

Withdrawals/drop-outs: 6, “because of undesirable results and experience of deterioration and discomfort, though

none of the patients showed any harmful direct side effects from filtered blue light phototherapy such as burns, pig-

mented macules, keratoses etc. One patient dropped out after two sessions of irradiation and the other three dropped

out after four to five sessions because of unsatisfactory results as claimed by the patients themselves. Meanwhile, 2

patients refused from continuing the trial, as they did not like to use erythromycin due to undesirable smell and

stinging sensation.”
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Faghihi 2011 (Continued)

Final number and proportion of participants evaluable: 32/38 (84%)

ITT analysis: Unclear

Interventions Intervention 1

Blue filtered light

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: 415 nm/ “The portable light- weighted filter was touching the face for 15

minutes once daily at mid-day time”; further details not reported

Supplier: SAAIRAN Optics®

Instructions to participants: Not applicable

Intervention 2

Topical erythromycin 4% in 70% ethanol solution

Number and frequency of treatments: Unclear how many treatments in total, twice daily

Supplier: Unclear

Instructions to participants: Unclear

Outcomes Evaluation: Unclear (“The patients were followed up to 12 weeks.”; “…at baseline and after each visit up to 4 weeks

after cessation of the treatment period”)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement?

Methods of assessing primary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Investigator’s assessment of change in acne severity?

2. Investigator’s global assessment of improvement?

3. Adverse effects

Methods of assessing secondary outcomes

1. “Acne severity index (ASI) score was estimated by such formula: 0.25 x comedone number + 1 x papule number

+ 2 x pustule number = ASI score.”

2. VAS (0 = none to 5 = very severe)?

3. Unclear

Notes Language: English. It was unclear whether this was a RCT, although this was stated in the title. According to the

abstract, there was no left-right side randomisation, but it is unclear whether groups were randomised. We contacted

the study authors but they did not reply

Ganceviciene 2015

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Vilnius, Lithuania)

Recruitment: the General and Aesthetic Clinic of Dermatology in Vilnius, Lithuania

Duration: Not reported
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Ganceviciene 2015 (Continued)

Participants Included

Age (inclusion criterion; mean; range): > 18 years; 20.4 years; 18-30 years

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate facial acne vulgaris”; “a simple 4-group clinical classification of

patients (Nast et al. 2012) was used, which is based on EU Guidelines (1 - Comedonal acne, 2 - Mild-moderate

papulopustular acne, 3 - Severe papulopustular acne, moderate nodular acne, 4 - Severe nodular acne, conglobate

acne)”; “Patients were identified with mild to moderate facial acne, severity - grade 2.”

Fitzpatrick skin types: I-III inclusion criterion, I-II included

Other: “Patients were interviewed for past skin diseases and were not allowed to use any systemic, topical, or

phototherapy-based acne treatment during the course of this study.”

Excluded

“underage, pregnancy and lactation, prior therapy with isotretinoin within 6 months, systemic antibiotic therapy (for

any indication) within 1 month or use of topical acne preparation/intra-lesional steroid injection within 1 month

before the laser treatment”

Enrolled: 19 enrolled (M/F not reported)

Randomised: 19

Withdrawals/drop-outs: 17/19 completed (2 M/15 F), “two dropped out for personal reasons”

Final number and proportion of participants evaluable: 17/19 (89%)

ITT analysis: Not reported

Interventions Intervention 1

Nd:YAG laser, using an S11 scanner with optimal scanning pattern; “Treatment was performed on one side of the

face, with one pass without overlapping the single pulses. Cold air cooling was used throughout the treatment and

moisturising cream and/or sunscreen was applied immediately after treatment to ensure comfort and safety at the

highest level.”

Number and frequency of treatments: 5 treatments in total, at 1-week intervals

Wavelength/Fluence/Duration/Spot size: 1064 nm/30-50 J/ cm2/25-40 ms pulse duration/6 mm

Supplier: Fotona SP Dynamis, Ljubljana, Slovenia

Instructions to participants: Not reported

Intervention 2

Not specified - no treatment control?

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation: At baseline and at each treatment session (weekly for 5 weeks), and then 1 and 4 weeks after final treatment

Primary outcomes of review interest recorded

1. Change from baseline in ILs count (papules and pustules)

2. Change from baseline in NILs count (comedones)

3. Change from baseline in total lesion count

Methods of assessing primary outcomes

1., 2. & 3. “The clinical outcome was assessed also by inflammatory and non-inflammatory acne counts by an

independent dermatologist.”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse events

Methods of assessing secondary outcomes

1. “a simple 4-group clinical classification of patients (Nast et al. 2012) was used, which is based on EU Guidelines

284Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Ganceviciene 2015 (Continued)

(1 - Comedonal acne, 2 - Mild-moderate papulopustular acne, 3 - Severe papulopustular acne, moderate nodular

acne, 4 - Severe nodular acne, conglobate acne. The progress of treatment and acne lesion counts were evaluated by

standardized high- resolution digital photographs (MVC-FD97, Sony, Tokyo, Japan), which were taken before each

treatment, at every laser treatment, as well as 1 week (and also 1 month in some patients) after the last treatment

session (total 6 visits), with the same settings and lighting conditions throughout the study.”

2. “The duration and type of adverse reactions, such as erythema, edema, exfoliation or hyper- and hypo-pigmentation,

were documented at every follow-up visit with a 1-5 VAS scale (1-none, 2-mild, 3-moderate, 4-severe, 5-very severe)

, which was used also for self-assessment of the pain level during and after the treatment (stinging, burning, itching,

dryness).”

Notes Language: English. This was a study identified in our final searches. We will attempt to obtain further details and

fully incorporate them in the update of this review if judged eligible. We have not attempted to contact the study

authors. Correspondence details not specified

ISRCTN73616060

Methods RCT, parallel-group? Details were not provided.

Unit of randomisation: Unclear, whole person?

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: The Department of Health

Setting: Single centre (Leeds, UK)

Recruitment: Unclear

Duration: 25 months (January 2004-January 2006, when the trial was stopped)

Participants Included

Age (inclusion criterion; mean; range): Unclear

Clinically evident acne: Yes

Severity of condition assessment: ”with mild to moderate facial acne“

Fitzpatrick skin types: Not reported

Excluded

”Patients with acne conglobata, acne fulminans and secondary care, with underlying diseases or other dermatological

conditions that require the use of interfering topical therapy, with photosensitive disorders.“

Enrolled: Not reported, target number of participants 48 in each group

Randomised: Unclear

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Unclear

Intention-to-treat analysis: See ’Notes’.

Interventions Intervention 1

PDL

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Unclear

Instructions to participants: Unclear.

Intervention 2

”Standard practice

Number and frequency of treatments: Unclear
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ISRCTN73616060 (Continued)

Supplier: Not reported

Instructions to participants: Unclear

Outcomes Evaluation: Unclear

Primary outcomes of review interest recorded

1. Investigator-assessed change in ILs, NILs and total lesion counts

Methods of assessing primary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

Methods of assessing secondary outcomes

1. Unclear

Notes Language: English. This was a trial register record. The title of the study suggests an observational study: “A preliminary

observational study on the effect of pulsed dye laser treatment in patients with facial acne vulgaris.” According to

trial register record this trial was stopped in January 2006 due to poor recruitment. The study authors clarified this

was a RCT which was stopped due to poor recruitment. They were unable to provide further details

ISRCTN78675673

Methods RCT, details not provided

Unit of randomisation: Unclear

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Unclear

Setting: Single centre (London, UK)

Recruitment: Primary care, details not provided

Duration: 9 months (February 2005 to October 2005)

Participants Included

Age (inclusion criterion; mean; range): 16-45; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with moderate active inflammatory acne vulgaris”

Fitzpatrick skin types: Not reported.

Excluded

Not stated

Enrolled: Not reported, target number of participants 40

Randomised: 28

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

PDL

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: 585 nm, other not reported

Supplier: Not reported

Instructions to participants: Not applicable

Intervention 2
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ISRCTN78675673 (Continued)

Lymecycline orally & isotretinoin gel topically

Number and frequency of treatments: Unclear

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation: 3 months after treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement (“patient satisfaction”)

Methods of assessing primary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

Methods of assessing secondary outcomes

1. Leeds score

Notes Language: English This was a trial register record. The study is recorded as completed, but no results were published.

Compliance and cost were also assessed. We tried to contact the responsible party, but were unsuccessful

ISRCTN95939628

Methods This was a split-face RCT.

Unit of randomisation: Not reported

Power calculation: Not reported

Ethical approval: Not reported

Sponsorship and conflict of interest: Not reported

Setting: Single centre (Birmingham, UK)

Recruitment: Not reported

Duration: Unclear (anticipated May 2005-August 2006)

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; not reported

Clinically evident acne: Not reported

Severity of condition assessment: mild-moderate inflammatory acne vulgaris

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: Target number 30

Randomised: Not reported

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Unclear

Interventions Intervention 1

Vbeam PDL

Number and frequency of treatments: Not reported

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Not reported

Instructions to participants: Unclear

Intervention 2
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ISRCTN95939628 (Continued)

Omnilux blue/red light phototherapy system

Number and frequency of treatments: Not reported

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation: Unclear

Primary outcomes of review interest recorded

Not reported

Secondary outcomes of review interest recorded

Not reported

Notes Language: English. This was a trial register record. The study is recorded as completed, but no results were published.

We tried to contact the responsible party who confirmed that the study was completed but was unable to provide

any further data

Kim 2012

Methods This was a split-face RCT.

Unit of randomisation: Left and right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared

Setting: Single centre (Seoul, Korea)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “...with mild to moderate acne”

Fitzpatrick skin types: Not reported

Excluded

“(i) age under 18 years; (ii) cystic acne; (iii) photosensitivity; (iv) recent use of photosensitising agents; (v) use of oral

acne treatments within 4 weeks or topical acne treatments within 2 weeks, use of isotretinoin within 6 months; and

(vi) pregnancy or lactation.”

Enrolled: 4 (3 M/1 F)

Randomised: 4

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 4 (100%)

ITT analysis: No

Interventions Intervention 1

Topical application of 19% a, b-chlorophyll solution prior to treatment with IPL

Number and frequency of treatments: 3 treatments in total, weekly

Wavelength/Fluence/Duration/Spot size: 530-750 nm/6-8 J/cm²/2.5 ms/not reported

Supplier: Delta-blue; Korea Rub, Korea, Ellipse-Flex ; DDD, Denmark

Instructions to participants: Not applicable

Intervention 2
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Kim 2012 (Continued)

IPL only

Number and frequency of treatments: 3 treatments in total, weekly

Wavelength/Fluence/Duration/Spot size: 530-750 nm/6-8 J/cm²/2.5 ms/not reported

Supplier: Ellipse-Flex ; DDD, Denmark

Instructions to participants: Not applicable

Outcomes Evaluation: 1 month after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement (“Subjective satisfaction”)

2. Change from baseline in total lesion count

Methods of assessing primary outcomes

1. 0-25%, 25%-50%, 50%-75%, and 75%-100% (poor, fair, good, and excellent, respectively)?

2. Unclear

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse effects

Methods of assessing secondary outcomes

1. ’Global Severity score’

2. Unclear

Notes Language: English. This was a pilot study and a ’Letter to the Editor’. We contacted the study authors for further

information but got no reply

Kwon 2016

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared, ”Seoul National University Hospital“ (as per the NCT record)

Setting: Multicenter (Seoul and Chonnam, Korea)

Recruitment: Seoul National University Hospital and Chonnam National University Hospital

Duration: 8 months, September 2014-April 2015

Participants Included

Age (inclusion criterion; mean; range): not reported; 22.4 in the ALA group, 23.1 in the control group (unclear

whether means); not reported

Clinically evident acne: Yes

Severity of condition assessment: ”mild to moderate acne“, ”Investigator’s Global Assessment (IGA) scale in the range

of 2-4“

Fitzpatrick skin types: not reported

Excluded

”The exclusion criteria were pregnancy, mental illness, and prior acne therapy including isotretinoin therapy within

6 months, systemic antibiotic therapy and topical agents within 6 weeks of baseline

Enrolled: 46 enrolled (24 M/22 F)

Randomised: 46, 23 (13 M/10 F) in the ALA group, 23 (11 M/12 F) in the control group

Withdrawals/drop-outs: 45/46 completed, “1 dropped out for personal reasons”

Final number and proportion of participants evaluable: 45/46 (98%)

ITT analysis: Not reported
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Kwon 2016 (Continued)

Interventions Intervention 1

1.5% ALA-bu gel. “All patients were educated to apply each allocated agent to all acne lesions on the face for 12

weeks (Fig. 1). They were instructed to apply approximately one fingertip unit of assigned gel around their acne

lesions on the face looking in the mirror in the morning (6.00-9.00 h) per every other day.”

Number and frequency of treatments: Every other day, over 12 weeks

Wavelength/Fluence/Duration/Spot size: Daylight

Supplier: Ez’P®gel; J care, Gwangju, Korea

Instructions to participants: See above

Intervention 2

Vehicle gel. “All patients were educated to apply each allocated agent to all acne lesions on the face for 12 weeks (Fig.

1). They were instructed to apply approximately one fingertip unit of assigned gel around their acne lesions on the

face looking in the mirror in the morning (6.00-9.00 h) per every other day.”

Number and frequency of treatments: Every other day, over 12 weeks

Wavelength/Fluence/Duration/Spot size: Daylight

Supplier: Not reported

Instructions to participants: see above

Outcomes Evaluation: At baseline and weeks 2, 4, 8 and 12. Evaluations were not performed after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change and percentage change from baseline in ILs count

3. Change and percentage from baseline in NILs count

Methods of assessing primary outcomes

1. “At the final visit, patients’ subjective self-assessments of efficacies were rated on a visual analog scale (VAS) (ranging

0 = “not effective at all” to 10 = “more effective than any other treatment ever”).”

2. & 3. “Both individual acne lesion counts around the face and IGA score were evaluated by two independent

dermatologists. To ensure the reliability of evaluation, standardized digital photographs were taken at baseline and

each follow-up visit using identical camera settings.”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement (referred to as acne severity?)

2. Adverse events

Methods of assessing secondary outcomes

1. Investigator’s Global Assessment of Improvement (IGA) score, see above

2. Recorded during study, “through dermatologists’ skin examinations per each visit”, “Patients’ subjective evaluations

for discomfort related to both sun exposure and gel applications were also evaluated on a VAS (ranging 0 = “none”

to 10 = “impossible to apply because of side- effects”) with rigorous dermatologists’ physical examinations.”

Notes Language: English. This was a study identified in our final searches. It will be included and the results fully incorporated

in the update of this review. Registered at ClinicalTrials.gov (NCT02313467). We have not attempted to contact the

study authors. Correspondence: Dae Hun Suh MD, PhD, Department of Dermatology, Seoul National University

College of Medicine, 28 Yongon-dong, Chongno-gu, Seoul 110-744, Korea. Email: daehun@snu.ac.krand Jee Bum

Lee MD, PhD, Department of Dermatology, Chonnam National University Medical School, 42 Jebong-ro, Dong-

gu, Gwangju 501-757, Korea. Email: jbmlee@jnu.ac.kr. Participants not allowed to use any acne treatment during

the course of this study
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Lee 2012

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared

Setting: Single centre, Daegu (Korea)

Recruitment: Unclear

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not stated; not stated; not stated

Clinically evident acne: Yes

Severity of condition assessment: “with mild to moderate acne”

Fitzpatrick skin types: Not reported

Excluded

“pregnancy, mental illness, intake of oral isotretinoin within 6 months, and application of the other oral and topical

acne medications, chemical peeling and light based treatments within 6 weeks”

Enrolled: 18 (M/F not reported)

Randomised: 8 in ALA-PDT group, 10 in untreated control group

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Unclear

Interventions Intervention 1

3% liposomal ALA emulsion + IPL

Number and frequency of treatments: 3 treatments in total, weekly

Wavelength/Fluence/Duration/Spot size: 560-950 nm/17 J/cm²/4 ms 10 ms delay/not reported

Supplier: Sigma, St Louis, MO, USA

Instructions to participants: Not applicable

Intervention 2

No treatment

Outcomes Evaluation: 1 week after final treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement?

2. Change from baseline in number of ILs (papules and pustules)

Methods of assessing primary outcomes

1. Unclear

2. Unclear

Secondary outcomes of review interest recorded

1. Investigator’s assessment of change in acne severity

2. Investigator’s global assessment of improvement?

3. Adverse effects

Methods of assessing secondary outcomes

1. Korean Acne Grading System (Grade 1 < 10 papules; Grade 2 11-30 papules; Grade 3 < 31 papules < 10 nodules;

Grade 4 11-20 nodules; Grade 5 21-30 nodules; Grade 6 31 nodules)

2. Excellent, good, poor

3. Unclear
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Lee 2012 (Continued)

Notes Language: English. This was a pilot study and a ’Letter to the Editor’. The timing of outcome assessment was less than

2 weeks after final treatment. It was unclear whether Participant’s global assessment of improvement or Investigator’s

global assessment of improvement was recorded. We contacted the study authors but they did not reply

Lekakh 2015

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Sponsorship unclear, conflicts of interest declared (None, p. 170)

Setting: Single centre (Illinois, USA)

Recruitment: “Loyola University Health System, Division of Dermatology in LaGrange Park, IL”

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): > 18 years; 26.3 years; 18-52 years

Clinically evident acne: Yes

Severity of condition assessment: “baseline moderate to severe acne vulgaris as defined by grades 3, 4, or 5 on the

Global Evaluation Acne (GEA) scale”

Fitzpatrick skin types: I-III

Other: “Subjects in good health”

Excluded

“..pregnancy or lactation, current smokers, previous or current isotretinoin treatment, cosmetic procedures within

3 months of enrollment in the study, active infection on the face excluding acne, allergy to salicylates or petroleum

jelly, and a history of bleeding disorders.”

Enrolled: 19 enrolled (M/F not reported)

Randomised: 19

Withdrawals/drop-outs: “one dropout secondary to time commitment issues”

Final number and proportion of participants evaluable: 18(4 M/14 F)/19 (95%)

ITT analysis: Not reported

Interventions Intervention 1

“…the subject’s face was initially cleansed with 70% alcohol. Afterwards, half of the subject’s face was treated with

laser, utilizing the PDL (595 nm) [VBeam Perfecta, Syneron-Candela Inc, Irvine, CA] at laser settings of 7 mm

spot size, energy 10 Joules, 10 millisecond pulse duration, cooling setting 2. Finally, two coats of a 30% SA peeling

solution [Delasco Dermatologic Lab and Supply, Council Bluffs, IA] (with large cotton-tipped applicators) were

applied to the subject’s entire face and remained in place for 3-5 minutes. Once a white crystallization appeared, cool

washcloths were applied for subject comfort, and the face was wiped clean with water. Triamcinolone acetonide (0.

1%) was then applied to the entire face.”

Number and frequency of treatments: 3 treatments, every 3 weeks

Wavelength/Fluence/Duration/Spot size: See above

Supplier: See above

Instructions to participants: Not applicable

Intervention 2

See Intervention 1 above

Number and frequency of treatments: See Intervention 1 above

Wavelength/Fluence/Duration/Spot size: Not applicable
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Lekakh 2015 (Continued)

Supplier: See Intervention 1 above

Instructions to participants: Not reported

Outcomes Evaluation of review interest: 3 weeks after last treatment (also evaluated at each treatment)

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Changes in quality of life

3. Adverse events

Methods of assessing secondary outcomes

1. Global Evaluation Acne (GEA) scale, “It consists of a visual analog scale ranging from 0-5 (“clear to very severe

acne”) in the clinical assessment of acne severity.”; “…patients were photographed and a blinded clinician used the

GEA acne evaluation scales to numerically (0-5) grade each side of the patient’s face”

2. “At the weeks 0 and 9 visits, patients completed the Dermatology Life Quality Index (DLQI) questionnaire which

is a simple 10-question dermatology-specific quality of life questionnaire that is widely used in dermatology clinical

trials.”

3. Unclear (“There were no reported or observed minor or serious adverse events in either treatment arm.”)

Notes Language: English. This was a study identified in our final searches. It will be included and the results fully incorporated

in the update of this review. We have not attempted to contact the study authors. Correspondence to: Olga Lekakh,

BS; Loyola University Medical Center, Division of Dermatology 2160 S. First Avenue Bldg. 54, Room 101 Maywood,

IL 60153, USA. Tel: +708-2166533; Fax: +708-2162444; Email: olekakh@luc.edu

Lin 2011

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Unclear

Setting: Single centre (Hunan, China)

Recruitment: Department of Medical Cosmetology, Xiangtan Central Hospital

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; not reported

Clinically evident acne: moderate-severe

Severity of condition assessment: Pillsbury classification II/III

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: 92

Randomised: 92

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear
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Lin 2011 (Continued)

Interventions Intervention 1

Red and blue light combined with Chen’s Acne Clear

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: not reported

Supplier: Not reported

Instructions to participants: Not reported

Intervention 2

Chen’s Acne Clear

Number and frequency of treatments: Unclear

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation: Unclear

Primary outcomes of review interest recorded

Unclear

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Unclear

Notes Language: Chinese. This was an English abstract. We were unable to obtain the full Chinese text

Moftah 2016

Methods This was a split-back RCT.

Unit of randomisation: Left or right back

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Not declared

Setting: Multicenter (Cairo, Egypt)

Recruitment: “Outpatient Clinics of the Dermatology and Venereology Department, Al-Zahraa University Hospital

and Cairo Hospital (Al-Haud Al-Marsoud)”

Duration: 10 months, November 2012-August 2013

Participants Included

Age (inclusion criterion; mean; range): > 13 years; 23.7 years; not reported

Clinically evident acne: Yes

Severity of condition assessment: “using lesion counting and Burton’s acne severity scale”

Fitzpatrick skin types: II-V

Excluded

Participants taking concomitant acne medication, history of topical or systemic therapy use for the past 6 months,

history of photosensitivity reactions, and pregnant and lactating women

Enrolled: 35 enrolled (21 M/14 F)

Randomised: 35

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 35/35 (100%)

ITT analysis: Not applicable
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Moftah 2016 (Continued)

Interventions Intervention 1

“Each subject was advised to wash the treatment area with soap and water. The treatment area was then degreased

with isopropyl alcohol… On the one side of the back, topical liposomal methylene blue hydrogel was applied under

occlusion by a silver reflective plastic wrap for 60 min. The remaining gel was removed before being illuminated by

the IPL …A single pass of IPL... Ice packs were applied to the treated area after treatment to alleviate discomfort and

minimize swelling”

Number and frequency of treatments: Once a week over 3 weeks, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 550-1200 nm/13-16 J/cm2 “according to patient’s skin type”/pulse duration

30 ms/8 cm2

Supplier: Raylife, Asclepion, Germany

Instructions to participants: See above

Intervention 2

“The other side was treated directly by the IPL alone.” (see above)

Number and frequency of treatments: Once a week over 3 weeks, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 550-1200 nm/13-16 J/cm2 “according to patient’s skin type”/pulse duration

30 ms/8 cm2

Supplier: Raylife, Asclepion, Germany

Instructions to participants: See above

Outcomes Evaluation: 4 weeks after final session (also evaluated at each treatment visit)

Primary outcomes of review interest recorded

1. Change and percentage change from baseline in ILs count

2. Change and percentage from baseline in NILs count

Methods of assessing secondary outcomes

1. & 2. “Total lesion count on both sides of the back was performed; non-inflammatory lesions (black and white

comedones) and inflammatory lesions (papules, pustules, nodules and cysts) were counted separately before com-

mencement of treatment and at the visit 1 month after the last session.”

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Changes in quality of life

3. Adverse events

Methods of assessing secondary outcomes

1. Burton’s acne severity scale; “Each patient was photographed using the same digital camera Canon (30-2, shimo-

maruko, 3-chome, Ohta- ku, Tokyo 146-8501, Japan) set at a fixed distance from the patient’s back to compare the

left and right sides of the back. The degree of acne severity improvement was assessed as follows: a change of 1 grade

was considered mild improvement, 2 grades was considered moderate improvement and 3 grades was considered

marked improvement.”

2. “Patient satisfaction was assessed using the Cardiff Acne Disability Index (CADI), which is a questionnaire

consisting of 5 questions with a maximum score of 15 and a minimum score of 0. The questionnaire has a translated

and validated Arabic version that was presented to the patients, who answered it prior to the treatment, 1 and 3

months after the last treatment session.”

3. “A pain score was conducted to evaluate if the photo-sensitizer caused more pain, patients were asked to rate the

pain induced by the IPL pulse on a scale of 1-10 on each side of the back. They were also asked in the second, third

sessions and the fourth visit if they noticed the presence of any of the following side effects; itching, stinging, skin

flaking or staining after the previous session.”

Notes Language: English. This was a study identified in our final searches. It will be included and the results fully incorporated

in the update of this review. We have not attempted to contact the study authors. Correspondence to: Dr Shady

Mahmoud Ibrahim, Drshadyaly@yahoo.com; Drshadyaly@azhar.edu
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Nataloni 2003

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Unclear

Setting: Unclear

Recruitment: Unclear

Duration: Unclear

Participants Included

Age (inclusion criterion; mean; range): Unclear

Clinically evident acne: Yes

Severity of condition assessment: “with acne”, further details not available

Fitzpatrick skin types: Not reported

Excluded: Unclear

Enrolled: 175 (M/F not reported)

Randomised: 175 in total, 25 in ‘Intervention 1’ group, 25 in ‘Intervention 2’ group and 125 in ‘Intervention 3’

group

Withdrawals/drop-outs: Not reported

ITT analysis: Not reported

Interventions Intervention 1

“532-nm variable pulsed laser”… “laser treatment alone” (n = 25)

Supplier: Unclear

Instructions to participants: Unclear

Intervention 2

“…laser treatment plus cleansers and topical antiacne agents (topical retinoids and salicylic acid) after completing 6

laser treatments”

Supplier: Unclear

Instructions to participants: Unclear

Intervention 3

“…laser treatment with cleanser and topical acne therapy for the entire study duration”

Supplier: Unclear

Instructions to participants: Unclear

Outcomes Evaluation: Unclear, reported as more than 4 months after treatment

Primary outcomes of review interest recorded

Unclear

Secondary outcomes of review interest recorded

Unclear

Notes Language: English. This study was identified through searching reference lists of Thiboutot 2009 as: Nataloni R.

Laser treatment comparable to oral antibiotics: 532 nm laser addresses multiple acne pathogens. In: Dermatology

Times. Danvers (MA): Advanstar Communications; 2003. We attempted to contact the Dermatology Times for

details as we had no access to full text, but were unsuccessful. Our Google searches also did not identify e-mail contacts

of the authors of this study. Results reported as follows in Thiboutot 2009: “The results showed that combination

therapy involving both laser treatment and topical therapy was most effective. The time to response was slower in the

group treated with laser therapy alone; in addition this group had faster relapse rates compared with patients using

combination therapy. Of those treated with both medical and laser therapy, more than 50% of patients maintained
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Nataloni 2003 (Continued)

results for longer than 4 months without requiring another treatment.”

NCT00237978

Methods This was a parallel-group RCT.

Unit of randomisation: Unclear

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Unclear

Setting: Single centre (Dresden, Germany)

Recruitment: Unclear

Duration: Unclear (estimated September 2006-September 2009)

Participants Included

Age (inclusion criterion; mean; range): ≥ 14 years; not reported; not reported

Clinically evident acne: Mild-moderate acne

Severity of condition assessment: Burton Scale Stage 3-4, at least 5 inflammatory and 5 non-inflammatory lesions in

the face

Fitzpatrick skin types: Not reported

Excluded

Pregnant and nursing women, antiandrogen therapy, therapy with antibiotics within the last 4 weeks, therapy with

retinoids within the last 6 months, natural or artificial UV-therapy within the last 4 weeks, severe acne papulopustulosa

according to Burton Scale 5 or 6, severe systemic condition, secondary acne

Enrolled: 60 estimated

Randomised: Not reported

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Unclear

Interventions Intervention 1

Visible light with waterfiltered IR

Number and frequency of treatments: Not reported

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Not reported

Instructions to participants: Not reported

Intervention 2

Visible light with waterfiltered IR and adapalene gel (Differin)

Number and frequency of treatments: Not reported

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation: Unclear (8 weeks after start of treatment?)

Primary outcomes of review interest recorded

1. Investigator-assessed change in lesion count

Methods of assessing primary outcomes

1. Not reported

Secondary outcomes of review interest recorded

1. Unclear
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NCT00237978 (Continued)

Notes Language: English. This was a trial register record. We contacted the responsible party who reported that the study

had been terminated due to lack of recruitment

NCT00814918

Methods This was a parallel-group RCT.

Unit of randomisation: Unclear

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Unclear

Setting: Single centre (Chicago, USA)

Recruitment: Unclear

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): 18-79 years; not reported; not reported

Clinically evident acne: Unclear

Severity of condition assessment: Unclear

Fitzpatrick skin types: Not reported

Excluded

Participants who have had Isotretinoin therapy less that 1 year prior to this ALA-PDT procedure, participants who

have an adverse reaction to light exposure (for example photo-exacerbated seizures), participants with a history of

porphyria

Enrolled: 10 (estimated)

Randomised: Not reported

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Unclear

Interventions Intervention 1

20% 5-ALA Levulan Kerastick with Blu-U light

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: 417 nm, other not reported

Supplier: DUSA

Instructions to participants: Not applicable

Intervention 2

20% 5-ALA Levulan Kerastick with Candela V-beam PDL

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: 595 nm, other not reported

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation: Unclear

Primary outcomes of review interest recorded

Unclear

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes
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NCT00814918 (Continued)

1. Unclear

Notes Language: English. This was a trial register record. We contacted the responsible party who reported that the study

had been terminated early in 2009

NCT01245946

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared

Setting: Single centre (Santiago, Chile)

Recruitment: Departamento de Dermatología, Centro Médico San Joaquín, Pontificia Universidad Católica de Chile

Duration: 8 months (October 2010-May 2011)

Participants Included

Age (inclusion criterion; mean; range): 18-30 years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with moderate inflammatory acne”

Fitzpatrick skin types: Not reported

Excluded

Topical treatment in the last 3 months before or systemic in 6 months prior to the study, pregnant or breastfeeding,

history of photosensitivity or autoimmune disease, a history or active TB disease or HIV, unwilling to participate in

the study

Enrolled: 46 (M/F not reported)

Randomised: 46, 23 in each group

Withdrawals/drop-outs: Not reported

ITT analysis: Not reported

Interventions Intervention 1

“Photodynamic therapy: 2 sessions separated by 2 weeks of TDF with topical ALA 20% for 1.5 h, then irradiated

with red light (Waldmann lamp) at a fluence of 37 J/cm2 for 7-9 min. From the sixth week will begin adapalene 0.

1% gel until 12 weeks”

Supplier: Not reported

Instructions to participants: Not reported

Intervention 2

“Topical adapalene gel 0.1% at night for 12 weeks plus doxycycline 100 mg/day for 6 weeks.”

Supplier: Not reported

Instructions to participants: Not reported

Outcomes Evaluation: 6 and 12 weeks after treatment

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs

2. Change from baseline in number of NILs

Methods of assessing primary outcomes

1. Lesion counts, unclear whether live or using photographs

2. Lesion counts, unclear whether live or using photographs

Secondary outcomes of review interest recorded
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NCT01245946 (Continued)

1. Investigator-assessed change in acne severity

2. Investigator’s global assessment of improvement

3. Changes in quality of Life

Methods of assessing secondary outcomes

1. Unclear

2. Unclear

Notes Language: English. This was a trial register record. The study is recorded as completed, but no results were published.

Compliance and cost were also assessed. We attempted to contact the responsible party, but were unsuccessful

NCT01472900

Methods The design of this RCT is unclear.

Unit of randomisation: Unclear

Power calculation: Yes

Ethical approval: Unclear

Sponsorship and conflict of interest: Declared

Setting: Single centre (Bangkok, Thailand)

Recruitment: Chulalongkorn University

Duration: 19 months (October 2010-April 2012)

Participants Included

Age (inclusion criterion; mean; range): 18-45 years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: ”Mild to moderate severity of acne vulgaris with at least 5 active inflammatory acne

lesions on each side of the face and less than 25% difference in lesion count between each side of face“

Fitzpatrick skin types: I-IV

Excluded

Hypertrophic scar or keloid, photo-aggravated skin diseases, oral isotretinoin 6 months prior to enrolment, topical

retinoid or oral antibiotics 4 weeks prior to enrolment

Enrolled: estimated 25 (M/F not reported)

Randomised: Not reported

Withdrawals/drop-outs: Not reported

ITT analysis: Not reported

Interventions Intervention 1

2 passes of Er:YAG laser

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: 2940 nm/other not reported

Supplier: DualisXS M002-2A, Fotona®, Fotona d.d, Ljubljana, Slovenia

Instructions to participants: Not applicable

Intervention 2

2.5% BPO gel

Number and frequency of treatments: twice daily, duration unclear

Supplier: Not reported

Instructions to participants: Unclear

300Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



NCT01472900 (Continued)

Outcomes Evaluation: Unclear

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement (”Patient satisfaction’)

2. Percentage change from baseline in number of ILs

Methods of assessing primary outcomes

1. “Self-evaluation of patient satisfaction”

2. Lesion counts, unclear whether live or using photographs

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Using photographs, details not provided

2. “Adverse events (AEs) include types of AEs (erythema, pain/burning sensation, dryness/excessive scaling, pigmen-

tary change), timing, intensity, outcome and action taking regarding to study procedure particular subject”

Notes Language: English This was a trial register record. The study is recorded as completed, but no results were published.

Compliance and cost were also assessed. We attempted to contact the responsible party but were unsuccessful

NCT01584674

Methods This was a split-face RCT.

Unit of randomisation: Left or right face?

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: KLOX Technologies Inc

Setting: Multicenter (Athens and Thessaloniki, Greece)

Recruitment: Not reported

Duration: 14 months (March 2012-April 2013)

Participants Included

Age (inclusion criterion; mean; range): 16-30 years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “Moderate is defined as a patient with an IGA of 3 with 20 to 40 inflammatory

lesions (papules and pustules) and no more than 1 nodule. Severe is defined as a patient with an IGA of 4 with a

greater than 40 inflammatory lesions with the presence of no more than 2 nodules and/or inflammatory scaring type

lesion. Also note that all patients should have a similar disease stage on both sides of their face.”

Fitzpatrick skin types: I-IV

Other: Both male and female; “Known medical history of active acne vulgaris for at least 6 months.”; “The patient

must have a clinical examination prior to treatment.”; “The patient must have signed the consent form.”; “The patient

must be willing to return for follow-up visits.”; “Females of child bearing potential must have a negative pregnancy

test result at baseline and both male and female patients must be willing to adhere to a birth control method.”

Excluded

“Active skin infection on the face. Patient must not have active, localized or systemic infection.”; “Facial aesthetic

procedure, including laser therapy and injectables within the last 6 months.”; “Enrollment in another acne study

or other dermatological study using light therapy including tanning beds within 120 days of enrollment. Patients

must not take part or intend to take part in another study liable to interfere with this study whatever the region of

the body considered for 30 days prior to the study start and 30 days following completion of the study.”; “History

of head and/or neck irradiation.”; “Use of a hormonal contraception is prohibited unless the birth control has been
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NCT01584674 (Continued)

stable for the past 3 months. Note that patients that are presently taking or have taken in past 30 days Cyproterone

Acetate + Ethinyl Estradiol (Diane-35) are not eligible for this study.”; “Any facial dermatological conditions that

could hinder or interfere with clinical assessments.”; “Immunosuppression and/or cortisone therapy in the past 4

months.”; “Bleeding diathesis.”; “Medications or supplements affecting coagulation.”; “Isotretinoin within the last 24

weeks.”; “Pregnant, breast-feeding or pregnancy planned during the trial.”; “History of facial nerve palsy or marked

facial asymmetry.”; “History of neuromuscular disorder.”; “Prior facial surgery that alters subcutaneous tissues (e.

g., rhytidectomy).”; “Use of non-acne topical medication that could interfere with study treatment.”; “Physical or

psychiatric condition the investigator deems would preclude participation in the study. (e.g. Polycystic Ovary disease)

”; “Unwillingness to refrain from excess sun exposure or tanning beds during the healing process”

Enrolled: 98? (M/F not reported)

Randomised: Unclear

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Not reported

Interventions Intervention 1

KLOX Biophotonic System (KLOX KLGA0105-01 photo-converter gel and KLOX THERA lamp)

Number and frequency of treatments: 12 in total, twice a week

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: KLOX Technologies Inc

Instructions to participants: Not reported

Intervention 2

No treatment (“No treatment will be administered on the control hemiface”)

Outcomes Evaluation: 6 and 12 weeks (at final treatment and at 6 weeks after final treatment?)

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement (“patient satisfaction”)

2. Change from baseline in number of ILs

Methods of assessing primary outcomes

1. Questionnaire. Further details not given

2. Lesion counts. Further details not given

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Proportion of participants achieving a total reduction of at least 2 grades in the Investigator’s Global Assessment

(IGA) scale

2. Safety evaluations (treatment-emergent and treatment-related adverse events) (Time Frame: 12 weeks)

Notes Language: English. We attempted to contact the sponsors, but were unsuccessful
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NCT01689935

Methods This was a split-face and split-back RCT.

Unit of randomisation: Left or right face/back?

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Massachusetts General Hospital

Setting: Single-centre (Boston, Massachusetts, USA)

Recruitment: “at Massachusetts General Hospital (MGH)”

Duration: Unclear (November 2009-December 2013?)

Participants Included

Age (inclusion criterion; mean; range): 14-50 years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “Healthy subjects with difficult to treat moderate or severe acne on the face or

back are eligible to enroll...Subjects with severe acne lesions (one or more nodules or cysts present) on their backs or

face…Presence of moderate acne on the back and/or face that has been recalcitrant to previous treatments. Recalcitrant

acne is acne with no or mild/temporary (less than 3 months) improvement after using: Accutane® for at least one

completed treatment cycle, and/or; Oral antibiotic for ≥ 3 months; and/or; Topical prescription retinoids (tretinoin

- retinoic acid, adapalene, tazarotene or other derivatives) for ≥ 3 months, and/or; Topical benzoyl peroxide 2.5%

or higher concentrations for ≥ 3 months; Hormonal treatments** for ≥ 3 months.’

Fitzpatrick skin types: Not reported

Other: Both male and female; ’Willingness to participate in the study; Willingness to receive ALA-PDT treatment;

Informed consent agreement signed by the subject; Willingness to follow the treatment schedule and post treatment

care requirements; Willingness to not use topical or systemic (oral) anti-acne medications including medicated

shampoo or soap during the study period.”

Excluded

“Subjects receiving concurrent oral retinoids or antibiotics; ** Subjects with chronic use of antibiotics may be included

if proven that its use has not changed the severity of their acne. AND *** Chronic use of antibiotic is considered ≥ 2

years of continuous use; Scarring or infection of the area to be treated; Known photosensitivity; Presence of suntan

in the area to be treated; Subjects who have taken medication known to induce photosensitivity in the previous 3

months; Subjects who have had prior oral retinoid (Accutane®) use within 6 months of entering the study; Prior oral

antibiotic use within 1 month of entering the study (see exclusion #1); Topical antibiotic or other topical anti-acne

treatments use within 2 weeks of entering the study; Known anticoagulation or thromboembolic condition; Subjects

who are immunosuppressed; Subject is unable to comply with treatment, home care or follow-up visits; Subject is

pregnant or breast feeding; Subject has a history of being on photosensitive medications (thiazides [used to treat high

blood pressure], tetracyclines, fluoroquinolones griseofulvin or sulfonamides [used to treat infections], sulfonylureas

[used to treat diabetes], calcium channel blockers [used to treat hypertension]. phenothiazines [used to treat serious

emotional problems]); Known skin sensitivity to blue light; Porphyria (a disorder of the metabolism that can lead to

sensitivity to light); Allergies to chemicals called porphyrins; Subjects who started hormonal treatment (for medical

conditions or birth control) within less than 3 months.”

Enrolled: 35 (estimated enrolment)

Randomised: Unclear

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Not reported

ITT analysis: Not reported

Interventions Intervention 1

Drug - topical 20% ALA followed by red light irradiation - conventional PDT

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Levulan® Kerastic® (Dusa Pharmaceuticals, Inc, Wilmington, MA, USA) (Dusa Pharmaceuticals)
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NCT01689935 (Continued)

Instructions to participants: Not reported

Intervention 2

Drug - topical 20% ALA followed by inhibitory light during incubation time, then red light for PDT

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Levulan® Kerastic® (Dusa Pharmaceuticals, Inc, Wilmington, MA, USA) (Dusa Pharmaceuticals); Om-

nilux Blue; 415 nm LED (Phototherapeutics, Cheshire, UK)

Instructions to participants: Not reported

Intervention 3

Red light only - no drug

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Omnilux Revive; 635 nm - LED (Phototherapeutics, Cheshire, UK)

Instructions to participants: Not reported

Intervention 4

Blue light only - no drug

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Omnilux Blue; 415 nm LED (Phototherapeutics, Cheshire, UK)

Instructions to participants: Not reported

Outcomes Evaluation: “1, 3 and 6 months after treatment”

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Proportion of participants achieving a total reduction of at least 2 grades in the Investigator’s Global Assessment

(IGA) scale or ’Clear’ or ’Almost clear’ (Grades 0 or 1) at 12 weeks

2. “Evaluation of overall side-effects of each test site”

Notes Language: English. Possibly same study as Sakamoto 2012. We attempted to contact the study authors for clarification,

but were unsuccessful

NCT02647528

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Unclear Sadick Research Group

Setting: Unclear. Single centre (New York, NY, USA)

Recruitment: Sadick Research Group?

Duration: Estimated 24 months, March 2016-March 2018

Participants Included

Age (inclusion criterion; mean; range): 18-65 years; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with a clinical diagnosis of mild to moderate facial acne vulgaris”; “Subject must
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NCT02647528 (Continued)

have at least eight and not more than fifty inflammatory facial lesions (i.e. papules/pustules) and no nodules on the

face. For the purposes of study treatment and evaluation, these lesions should be limited to the facial treatment area

including those present on the nose. Lesions involving the eyes, and scalp should be excluded from the count.”

Fitzpatrick skin types: Not reported

Other:

“· Subjects who are able to give voluntary, written informed consent to participate in this study and from whom

consent has been obtained including HIPAA authorization

· Healthy male or non-pregnant female 18-65 years-of-age with a clinical diagnosis of mild to moderate facial acne

vulgaris

· Subject must be in general good health and free from any clinically significant disease, other than acne, that might

interfere with the study evaluations

· Female subjects of childbearing potential (excluding women who are surgically sterilized or postmenopausal for at

least 1 year), in addition to having a negative urine pregnancy test, must be willing to use an acceptable form of birth

control during the study from the day of the first dose administration to 30 days after the last administration of study

drug

· Subjects who use make-up must have used the same brands/types of make-up for a minimum period of 14 days

prior to study entry and must agree to use the same make-up brand/type and frequency of use throughout the study

· Subjects must agree not to have any other procedures affecting skin quality (microdermoabrasion, peels, acne

treatments, etc.) for the duration of the study

· Subjects must understand the study and be able to follow study instructions as well as attend the required study

visits

· Subjects who agree to be photographed for research purposes and their identity may not be concealed in these

photographs.”

Excluded

“· Subjects whom are pregnant, planning to become pregnant or breastfeeding. A urine pregnancy test will be done

to rule out pregnancy

· Subjects of child-bearing potential who are not using an approved method of birth control (oral contraceptives,

IUD, contraceptive implant, barrier methods with spermicide or abstinence). Females of non-childbearing potential

are defined as post-menopausal (absence of menstrual bleeding for one year), hysterectomy or bilateral oophorectomy

· Subjects who cannot understand or are not willing to comply with the requirements of the study

· Presence of any skin condition on the face that would interfere with the diagnosis or assessment of acne

· Excessive facial hair (e.g. beards, sideburns, moustaches, etc.) that would interfere with diagnosis or assessment of

acne

· The use within 6 months prior to baseline of oral retinoids (e.g. Accutane®) or therapeutic vitamin A supplements

of greater than 10,000units/day (multivitamins are allowed)

· The use of estrogens or oral contraceptives for less than 3 months prior to baseline

· The use within 1 month prior to baseline of:

- topical retinoids to the face;

- systemic antibiotics known to have an impact on the severity of facial acne (e.g., containing tetracycline and its

derivatives, erythromycin and its derivatives, sulfamethoxazole, or trimethoprim);

- systemic corticosteroids (Note: intranasal and inhalational corticosteroids do not require a washout and maybe used

throughout the trial if the subject is on a stable dose)

· Use within 2 weeks prior to baseline of:

- topical corticosteroids;

- topical antibiotics;

- topical medications for acne (e.g., metronidazole).

· Subjects with moderate or severe rhinophyma, dense telangiectases (score 3, severe), or plaque-like facial edema

· Ocular rosacea (e.g., conjunctivitis, blepharitis, or keratitis) of sufficient severity to require topical or systemic

305Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



NCT02647528 (Continued)

antibiotics

· A subject who has used a sauna during the 2 weeks prior to study entry and during the study

· Subjects who have performed wax epilation of the face within 14 days prior to baseline

· A subject with bacterial folliculitis.

· A subject who consumes excessive alcohol, abuses drugs or has a condition that could compromise the subject’s

ability to comply with study requirements

· Subjects who engage in activities that involve excessive or prolonged exposure to sunlight or weather extremes, such

as wind or cold

· A subject who has any clinically significant condition or situation, other than the condition being studied that, in

the opinion of the Investigator, would interfere with the study evaluations or optimal participation in the study

· A subject who has used any topical azelaic acid therapy within 30 days of baseline visit

· Subjects who have participated in an investigational drug study (i.e. subjects have been treated with an Investigational

Drug) within 30 days prior to baseline will be excluded from study participation. Subjects who are participating in

non-treatment studies such as observational studies or registry studies can be considered for inclusion

· Subjects who have been previously enrolled in this study.

· Subjects who have had laser therapy (for telangiectasia or other conditions), electrodessication and phototherapy to

the facial area within 180 days prior to study entry

· Subjects who have had cosmetic procedures (e.g., facials) which may affect the efficacy and safety profile of the

Investigational Product within 14 days prior to study entry

· Subjects who have had any kind of facial dermabrasion, chemical peel, laser, IPL or any other treatment that could

influence the skin quality in the past 6 months or for the duration of the study

· Subjects who do not agree to avoid using tanning beds or intensive exposure to the sun two weeks prior to each

office visit

· Subjects who have any known cancer including skin cancers (basal cell carcinoma, squamous cell carcinoma and

melanoma) in the treatment area

· Subjects who are currently involved in any injury litigation claims.”

Enrolled: 0, 30 participants anticipated (as per the record archive 2016 01 05); “This study has been withdrawn

prior to enrollment.”

Interventions Intervention 1

Chromogenix Regenlite Transform Treatment, PDL

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Not reported/3-3.6 J/cm2/Not reported/7 mm

Supplier: Unclear

Instructions to participants: Not reported

Intervention 2

Chromogenix Regenlite Transform Placebo, PDL

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Not reported/0 J/cm2/Not reported/7 mm

Supplier: Unclear

Instructions to participants: Not reported

Outcomes Evaluation: “Through study completion, an average of 6 months”; further details were not given

Primary outcomes of review interest: not to be recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Unclear whether adverse events were to be recorded

Methods of assessing secondary outcomes

1. ‘Global Acne Assessment Scoring’, details unclear
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2. Unclear

Notes Language: English. Title: A Randomized, Blinded, Single-Centered, Placebo-Controlled Trial of Pulse Dyed Laser

(Chromogenex Regenlite Transform) in the Treatment of Inflammatory Acne Vulgaris. Possibly the same study as

Sadick 2016. The record was last updated on July 28, 2016 stating that “This study has been withdrawn prior to

enrolment (funding withdrawn)”. This was a study identified in our final searches. We have not attempted to contact

the study author

Nestor 2016

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared p. 25 “Dr. Nestor is a consultant to La Lumiere LLC, Cleveland, Ohio,

and received a research grant for this study. The authors acknowledge the editorial assistance of Dr. Carl S. Hornfeldt,

Apothekon, Inc., with funding provided by La Lumiere.”’

Setting: Single centre? (USA)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): 12-35 years; not reported; 12-33 years

Clinically evident acne: Yes

Severity of condition assessment: “mild- to-moderate facial acne vulgaris, defined as 20 to 140 total lesions, with

10 to 90 non inflammatory and 10 to 50 inflammatory facial lesions, but no nodules or cysts (Investigator’s Global

Assessment Score of 2, 2.5, 3, or 3.5 using the Modified Cook’s Scale)”

Fitzpatrick skin types: I-VI

Other: “Each subject expressed a willingness to comply with the requirements of the study, which included avoiding

excessive sun exposure and tanning beds, artificial tanning creams, and facial spray tans.”

Excluded

“…a known allergy to any ingredients in the test products; presence of severe acne or acne conglobate; pre-existing

or dormant facial dermatologic conditions, such as psoriasis, rosacea, rashes, many or severe excoriations that could

interfere with the outcome of the study; use of prescription topical antibiotics, such as clindamycin or topical retinoids

within the past two weeks or the use of oral retinoids within the past six months; use of oral antibiotics within the past

four weeks; use of topical acne medications containing BPO or salicylic acid within the past two week; excessive facial

hair, including beard, mustache or goatee, or scars that could interfere with imaging or evaluations; or participation

in any other clinical study during the past four weeks.”

Enrolled: 105 enrolled (74 M/31 F)

Randomised: 105, 35 in each group

Withdrawals/drop-outs: Unclear; “The most common reason for not completing the study was being unable to

comply with visit schedule (n = 8)”

Final number and proportion of participants evaluable: 92/105 (88%) in total, 27/35 in the ‘MASK’ group, 33/35

in the BPO group, 32/35 in the ‘MASK-SA’ group

ITT analysis: Yes

Interventions Intervention 1

‘MASK’ described as “The acne light therapy device uses LED technology to emit red (630 nm) and blue (445

nm) light… The arrays of LEDs are designed as a lightweight mask that is worn by the user.”; “‘MASK’ group:
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Neutrogena® Ultra-Gentle Foaming Cleanser (Johnson and Johnson Consumer, Inc., New Brunswick, New Jersey)

and the MASK treatment. The cleanser was used to wash the face each morning and evening. The MASK treatment

was applied once daily after the facial cleansing. A non-medicated moisturizer was permitted as needed.”

Number and frequency of treatments: Total number unclear, once daily for 15 min (over 12 weeks?)

Wavelength/Fluence/Duration/Spot size: 630nm + 445 nm, not reported, not reported, not reported

Supplier: illuMask® La Lumiere, LLC, Cleveland, Ohio (for ‘MASK’)

Instructions to participants: “Study subjects assigned to use the light mask were instructed to place the mask over the

face and turn the device on. The device turns off automatically after each 15- minute treatment.”; “Subjects received

pre-weighed containers of their assigned test product and written and verbal instructions on their product use and

were instructed to bring the product to each clinic visit. The initial product application was performed by each subject

in the clinic under the supervision of trained study staff. Each subject also received a diary for recording daily product

applications.”; “Subjects were instructed to cleanse their face with their customary non-medicated facial cleanser and

to remove all facial and eye makeup at least 30 minutes but not more than two hours prior to each clinic visit”

Intervention 2

“Neutrogena® Ultra-Gentle Foaming Cleanser and Neutrogena® Complete Acne Therapy System Overnight Acne

Control Lotion (2.5% benzoyl peroxide) (Johnson and Johnson Consumer, Inc.). The cleanser was used to wash

the face each morning and evening. The acne treatment was applied to the entire face in a thin layer each morning

and evening. The product was allowed to dry before applying any additional facial products. A non- medicated

moisturizer was permitted not more than twice daily as needed.”

Number and frequency of treatments: Duration unclear (over 12 weeks?), each morning and evening

Supplier: See above

Instructions to participants: See Intervention 1 above

Intervention 3

“MASK-SA group: Neutrogena® Ultra-Gentle Foaming Cleanser and Neutrogena® All-in-1 Acne Control Facial

Treatment (1% salicylic acid plus retinol) (Johnson and Johnson Consumer, Inc.) and the MASK treatment. The

cleanser was used to wash the face each morning and evening. The acne treatment was applied to the entire face in a

thin layer each morning. The product was allowed to dry before applying any additional facial products. The light

mask treatment was applied once daily after the facial cleansing. A non-medicated moisturizer was permitted not

more than twice daily as needed. In the evening, moisturizer was not to be applied until after the mask treatment

was complete.”

Number and frequency of treatments: Total number unclear, once daily for 15 min (over 12 weeks?)

Wavelength/Fluence/Duration/Spot size: 630 nm + 445 nm, not reported, not reported, not reported

Supplier: illuMask® La Lumiere, LLC., Cleveland, Ohio (for ‘MASK’)

Instructions to participants: See Intervention 1 above

Outcomes Evaluation: Unclear “Day 1, Weeks 1, 2, 4, 8, and 12 (Visits 2, 3, 4, 5, and 6), or at the time of study withdrawal”

Final evaluation at final treatment?

Primary outcomes of review interest recorded

1. Change from baseline in ILs count

2. Change from baseline in NILs count

Methods of assessing primary outcomes

1. & 2. “Full facial acne counts were performed on the forehead, left and right cheeks, chin, upper lip, and nose.

Each count including inflammatory and non inflammatory lesions was repeated…”

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse events

Methods of assessing secondary outcomes

1.“Investigator’s Global Assessment Score…using the Modified Cook’s Scale”; “Treatment Responders were defined

as individuals showing improvement in two of the three of the primary endpoints of IGA, inflammatory and
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noninflammatory lesions at Week 12 while Full Responders were defined as individuals showing improvement in all

three primary endpoints.”

2. “A grading scale was used by the Investigator for the following objective treatment tolerance assessments: Erythema,

Edema, Dryness, and Peeling. A similar grading scale was used by subjects for the following subjective treatment

tolerance assessments: Burning/Stinging, Itching and Dryness/Tightness.”; “Subjects were queried about potential

AEs during each clinic visit and were encouraged to report possible AEs to the Investigator at any time. The Investigator

examined the treated area at each visit for evidence of any possible treatment-related AEs.”

Notes Language: English. This was a study identified in our final searches. It will be included and the results fully incorporated

in the update of this review. We have not attempted to contact the study authors. Correspondence to: Mark S. Nestor,

MD, PhD; E-mail: nestormd@admcorp.com

Park 2015

Methods This was a parallel-group trial, unclear whether randomised

Unit of randomisation: Unclear, whole person?

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Unclear (Korea)

Recruitment: Unclear

Duration: Unclear

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “who had acne on their face at the level of mild or comedonal”

Fitzpatrick skin types: not reported

Other: Female only, “undergraduate”

Excluded

Unclear

Enrolled: 24 enrolled (24 F)

Randomised: Unclear how many per group

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

No treatment

Instructions to participants: Unclear

Intervention 2

420 nm of blue visible light

Number and frequency of treatments: “irradiated with visible light for 20 minutes per week for 6 weeks.”

Wavelength/Fluence/Duration/Spot size: 420 nm/not reported/not reported/not reported

Supplier: Not reported

Instructions to participants: Unclear

Intervention 3

660 nm of red visible light

Number and frequency of treatments: “irradiated with visible light for 20 minutes per week for 6 weeks.”
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Wavelength/Fluence/Duration/Spot size: 660 nm/ not reported/ not reported/ not reported

Supplier: Not reported

Instructions to participants: Unclear

Intervention 4

Blue and red visible light

Number and frequency of treatments: “irradiated with visible light for 20 minutes per week for 6 weeks.”

Wavelength/Fluence/Duration/Spot size: 420 + 660 nm/not reported/not reported/not reported

Supplier: Not reported

Instructions to participants: Unclear

Outcomes Evaluation: Unclear

Primary outcomes of review interest recorded

1. Unclear, change and percentage change from baseline in ILs count (papules and pustules)?

Methods of assessing secondary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Unclear whether these were assessed

Methods of assessing secondary outcomes

1. Unclear

Notes Language: Korean. This was a study identified in our final searches. We were unable to obtain full text in English.

We extracted data in this table from the abstract in English. We have not attempted to contact the study authors.

Correspondence to: Seon-Nam Park (Hoseo Univ.) Tel: +82-10-3401-1679 email: skinnancy@naver.com

Passeron 2011

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Nice, France)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “patients with severe acne or moderate acne who resisted to topical treatment

associated with oral antibiotics”

Fitzpatrick skin types: Not reported

Excluded

Not reported

Enrolled: 20 (M/F not reported)

Randomised: 20

Withdrawals/drop-outs: 4 lost to follow-up, timing and reasons not reported

Final number and proportion of participants evaluable: 16 (80%)

ITT analysis: Not reported

310Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Passeron 2011 (Continued)

Interventions Intervention 1

PDL + diode laser

Number and frequency of treatments: PDL - 1 session followed by diode laser 2 weeks later for 3 sessions (1 per

month)

Wavelength/Fluence/Duration/Spot size: Not reported/10 J/cm2/10 ms/10 mm for PDL and 1450 nm/14 J/cm2/

DCD 40/6 mm2 for diode laser

Supplier: VBeam, Candela and Smoothbeam, Candela

Instructions to participants: Not applicable

Intervention 2

Diode laser only

Number and frequency of treatments: 3 treatments in total, applied monthly

Wavelength/Fluence/Duration/Spot size: 1450 nm/14 J/cm²/DCD 40/6 mm²

Supplier: Smoothbeam, Candela

Instructions to participants: Not applicable

Outcomes Evaluation: 1, 6 and 12 months after treatment

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement (“patient satisfaction”)

2. Change from baseline in number of total lesions

Methods of assessing primary outcomes

1. VAS

2. Lesion counts (photographs)

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Recorded during study; pain - VAS

Notes Language: English. This was a conference proceeding. We attempted to contact the study authors but were unsuccessful

Pinto 2011

Methods Unclear. Please see ’Notes’

Participants Unclear. Please see ’Notes’

Interventions Unclear. Please see ’Notes’

Outcomes Unclear. Please see ’Notes’

Notes Language: Spanish. Full text not obtained (comparison of MAL-PDT with red light alone), possibly same as Pinto

2013 (same study authors, same comparison) which was not reported as RCT, although this was stated in the abstract

we’ve identified on-line in both English and Spanish
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Methods This was a RCT of unclear design.

Unit of randomisation: Unclear

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Unclear

Setting: Unclear. Single centre (New York, USA)?

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with mild to moderate acne, as determined by PI assessments, GAAS and lesion

counts”

Fitzpatrick skin types: Not reported

Excluded

Not reported

Enrolled: 30 enrolled (M/F not reported)

Randomised: 30

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Not reported

ITT analysis: Not reported

Interventions Intervention 1

Non-ablative PDL (Chromogenex Regenlite Transform)

Number and frequency of treatments: 3 in total, 4 weeks apart

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: See above

Instructions to participants: Not applicable

Intervention 2

Unclear

Number and frequency of treatments: Unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Unclear

Instructions to participants: Unclear

Outcomes Evaluation: “a 16 week post treatment follow up period to evaluate the effect of NA-PDL treatments on acne”; further

detail were not given

Primary outcomes of review interest recorded

1 Participant’s global assessment of improvement

2 Lesion counts, unclear?

Methods of assessing primary outcomes

1. &2. Unclear, “Improvement of acne was demonstrated in all subjects, as assessed by patient self-assessment.”;

“lesion counts”?

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse events

Methods of assessing secondary outcomes

1. GAAS, details unclear

2. Unclear
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Notes Language: English. This was a conference abstract. This was a study identified in our final searches. It will be included

and the results fully incorporated in the update of this review if judged eligible. We have not attempted to contact

the study authors

Sakamoto 2012

Methods This was a parallel-group (and split-face or split-back) RCT

Unit of randomisation: Whole person (and back quadrants and left or right face)

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared

Setting: Single centre (Boston, Massachusetts, USA)

Recruitment: Not reported

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with moderate-severe, recalcitrant acne on the face or back”

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: 28 (M/F not reported)

Randomised: 28

Withdrawals/drop-outs: 4 participants were not compliant, 1 dropped out because of severe pain on ALA-PDT site,

and 1 did not have clinical improvement. To date 18 completed the study

Final number and proportion of participants evaluable: Unclear

ITT analysis: Not reported

Interventions Intervention 1

i-PDT very low level light exposure during the period of ALA metabolism (3 h of incubation with 20% topical ALA)

Number and frequency of treatments: 4 treatments, 1 month apart

Wavelength/Fluence/Duration/Spot size: 633 nm/200 J/cm²/other not reported

Supplier: Not reported

Instructions to participants: Not applicable

Intervention 2

Conventional ALA-PDT (3 h of incubation with 20% topical ALA)

Number and frequency of treatments: 4 treatments, 1 month apart

Wavelength/Fluence/Duration/Spot size: 633 nm/200 J/cm²/other not reported

Supplier: Not reported

Instructions to participants: Not applicable

Intervention 3

Control and/or Blue and red light alone

No further details provided

Outcomes Evaluation: 1, 3 and 6 months after treatment

Primary outcomes of review interest recorded

1. Change from baseline in number of total lesions
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Methods of assessing primary outcomes

1. Total lesion counts

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Adverse events

Methods of assessing secondary outcomes

1. IGA severity scores. Unclear what IGA stands for

2. Recorded during the study

Notes Language: English. This was a conference proceeding. The author was contacted and shared data on randomisation

but did not provide any results data. Possibly same study as NCT01689935 (we attempted to contact the study

authors for clarification, but were unsuccessful)

Shaheen 2011

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Declared

Setting: Single centre (Cardiff, Wales, UK)

Recruitment: Not stated

Duration: March 2010 to October 2011

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; 18-45 years

Clinically evident acne: Yes

Severity of condition assessment: “mild to moderate facial acne”

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: 37

Randomised: 37

Withdrawals/drop-outs: 7 (3 IPL-MAL; 1 IPL-placebo; 3 adapalene)

Final number and proportion of participants evaluable: 30/37 (81%)

ITT analysis: results not supplied

Interventions Intervention 1

IPL-MAL

Number and frequency of treatments: 4 treatments, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 530-950 nm/20-40 J/cm²/5 ms/50 x 10 mm (2 passes)

Supplier: UltraPlus VPL System, Energist Ltd, Swansea, UK

Instructions to participants: Not applicable

Intervention 2

IPL-placebo

Number and frequency of treatments: 4 treatments, every 2 weeks

Wavelength/Fluence/Duration/Spot size: 530-950 nm/20-40 J/cm²/5 ms/50 x 10 mm² (2 passes)

Supplier: UltraPlus VPL System, Energist Ltd, Swansea, UK

Instructions to participants: Not applicable
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Intervention 3

Adapalene 0.1%

Number and frequency of treatments: Nightly for 12 weeks

Supplier: Galderma UK Ltd, Watford

Instructions to participants: Unclear whether adequate

Outcomes Evaluation: 1, 4 and 9 weeks after treatment with IPL; 3 weeks after treatment in the adapalene group

Primary outcomes of review interest recorded

1. Percentage change from baseline in non-inflammatory and inflammatory lesions

Methods of assessing primary outcomes

1. Lesion counts

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Investigator asked for adverse effects at each follow-up

Notes Language: English. This was a conference proceeding. Study authors contacted but declined to share results data

because it has not yet been published

Song 2012

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Hwaseong, Korea)

Recruitment: Not reported

Duration: Start and end dates were not reported

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with mild to moderate acne with papulo pustules and comedones”

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: 24 (M/F not reported)

Randomised: 24

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Unclear

ITT analysis: Not stated

Interventions Intervention 1

Chlorophyll A + LED

Number and frequency of treatments: 8 treatments in total, over 4 weeks

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Not reported
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Instructions to participants: Not applicable

Intervention 2

LED (same wavelength) only

Number and frequency of treatments: 8 treatments in total, over 4 weeks

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Not reported

Instructions to participants: Not applicable

Outcomes Evaluation: 2, 4 and 8 weeks after final treatment

Primary outcomes of review interest recorded

1. Change from baseline in number of lesion counts (not specified)

Methods of assessing primary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Unclear

Notes Language: English. This was a conference abstract. We attempted to contact the study authors, but were unsuccessful.

Possibly the same study as Song 2014.

Troilius 2005

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Not declared

Setting: Single centre (Malmo, Sweden)

Recruitment: Not reported

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): Not reported; not reported; not reported

Clinically evident acne: Yes

Severity of condition assessment: “with mild to moderate acne with papulo pustules and comedones”

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: 15 (M/F not reported)

Randomised: 15

Withdrawals/drop-outs: Not reported

Final number and proportion of participants evaluable: Unclear

ITT analysis: Not stated

Interventions Intervention 1

Adapalene 0.1%

Number and frequency of treatments: daily, on the whole face, presumably for 12 weeks, but this was not clearly

stated
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Supplier: Differin

Instructions to participants: Not reported

Intervention 2

Adapalene 0.1% + IPL

Number and frequency of treatments: 4 treatments in total, applied at 3-week intervals

Wavelength/Fluence/Duration/Spot size: As Intervention 1 + 535-750 nm/7-8 J/cm²/2.5 ms double pulse, delay 10

ms/not reported

Supplier: Ellipse (Danish Dermatologic Development)

Instructions to participants: Not reported

Outcomes Evaluation: 1 month after treatment

Primary outcomes of review interest recorded

1. Change from baseline in number of ILs (papules and pustules not reported separately)

2. Change from baseline in number of NILs (open and closed comedones not reported separately)

Methods of assessing primary outcomes

1. & 2. Lesion counts

Secondary outcomes of review interest: not recorded

Notes Language: English. This was a conference abstract. We attempted to contact the study authors but were unsuccessful

Voravutinon 2016

Methods This was a split-face RCT.

Unit of randomisation: Left or right face

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Declared p.403 (”The authors have indicated no significant interest with com-

mercial supporters.“)

Setting: Single centre (Bangkok, Thailand)

Recruitment: outpatient department of the Institute of Dermatology of Thailand

Duration: 11 months, November 2007-September 2008

Participants Included

Age (inclusion criterion; mean; range): 18-45 years; 22.32; 16-43 years (discrepancy with inclusion criterion)

Clinically evident acne: Yes

Severity of condition assessment: ”moderate to severe facial acne“; ”Leeds revised acne grading system with a photo-

graphic standard of at least grade 6.0 was used“

Fitzpatrick skin types: II-V

Other: ”with general good health, willingness and ability to comply with the requirements of the protocol“; ”if

photosensitive dermatitis, keloid, or herpes simplex disease had occurred in the affected areas previously“

Excluded

”…previous laser treatments, pregnancy, a history of oral retinoid use within 6 months of study entry, other topical

or systemic acne therapies (including oral contraceptives) within 1 month, topical alpha hydroxy acid use or glycolic

acid use, microdermabrasion to the face within 3 months, the use of nonsteroidal anti-inflammatory medications

within 10 days, and a history of oral contraceptive use within 3 months.“; ”if photosensitive dermatitis, keloid, or

herpes simplex disease had occurred in the affected areas previously“

Enrolled: 62 enrolled (22 M/40 F)

Randomised: 62
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Withdrawals/drop-outs: ”Seven subjects were removed from study because of incomplete follow-up“

Final number and proportion of participants evaluable: 55/62 (87%)

ITT analysis: Not reported

Interventions Intervention 1

”Pretreatment preparation included facial washing and skin shaving. The affected areas of the face were first treated

with nonoverlapping single pulses of the 595-nm PDL (Vbeam; Candela Corporation, Irvine, CA) with a second

pass completed only on inflammatory acne lesions. An integrated dynamic- cooling device was not used to avoid any

confounders which could possibly affect treatment efficacy.“

Number and frequency of treatments: 4 in total, at 3-week intervals

Wavelength/Fluence/Duration/Spot size: 595 nm, 4 J/cm², pulse duration 6 ms, 10 mm

Supplier: See above

Instructions to participants: ”All patients were asked to use bland facial wash and broad spectrum SPF 30 sunscreen

to the affected areas throughout the study. Patients were told to refrain from using any additional facial products or

performing any procedures to the face during the study.“

Intervention 2

See Intervention 1 above. Different PDL parameters used (see below)

Number and frequency of treatments: 4 in total, at 3-week intervals

Wavelength/Fluence/Duration/Spot size: 595 nm, 6-7.5 J/cm², ”adjusted according to the patients’ skin type and

clinical end point“, pulse duration 6 ms, 10 mm

Supplier: See Intervention 1 above

Instructions to participants: See Intervention 1 above

Outcomes Evaluation: ”…every 4 weeks throughout the 3 months of the follow-up period“; ”clinically assessed in the 6 visits

after baseline for a total of 21 weeks’

Primary outcomes of review interest recorded

1. Participant’s global assessment of improvement

2. Change from baseline in ILs count

3. Change from baseline in NILs count

Methods of assessing primary outcomes

1. “patient satisfaction scale measuring the perceived degree of improvement of acne lesions and redness (0 for no

improvement, 4 for greatest improvement).”

2. & 3. Standardised bilateral facial photographs; “each participant’s photographs were viewed in a random order by

a dermatologist”

Secondary outcomes of review interest recorded

1. Adverse events

Methods of assessing secondary outcomes

1.“Evaluation during each visit included a patient self-report of complications related to treatment”

Notes Language: English. This was a study identified in our final searches. It will be included and the results fully incorporated

in the update of this review. We have not attempted to contact the study authors. Correspondence to: Murad

Alam, MD, Department of Dermatology, 676 N. St. Clair Street, Suite 1600, Chicago, IL 60611, or e-mail: m-

alam@northwestern.edu
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Wang 2016

Methods This was a parallel-group RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: p.362 ”This work was supported by the Fund for Scientific and Technological

Transformation of Sichuan Province (14010134)“, conflicts of interest not declared

Setting: Single centre (Chengdu, Sichuan, China)

Recruitment: ”Institute of Dermatology and Venereology, Sichuan Academy of Medical Sciences & Sichuan Provincial

People’s Hospital, Chengdu, Sichuan, P.R. China“

Duration: 18 months, January 2014-June 2015

Participants Included

Age (inclusion criterion; mean; range): not reported; 26.8 and 27.3 in each of the groups; 12-44 years

Clinically evident acne: Yes

Severity of condition assessment: ”moderate to severe acne“; ”Cunliffe method“; ”These classifications areas are: light

(mainly whiteheads and blackheads), medium (mainly inflammatory papules and pustules), and severe (inflammatory

papules, nodules, and inflammatory cysts)“

Fitzpatrick skin types: Unclear

Excluded

”(1) internal or external use of antibiotics within the last 4 weeks; (2) systemic use of a retinoid in the last 6 months;

(3) photosensitive or keloid history; (4) pregnant or liver function unusual; (5) cannot complete the course; (6)

staff directly participating in the study; and (7) participants currently in other clinical studies or who participated in

another study within the last 3 months.“

Enrolled: 60 enrolled (28 M/32 F)

Randomised: 60, 30 in each group

Withdrawals/drop-outs: None

Final number and proportion of participants evaluable: 60/60 (100%)

ITT analysis: Not applicable

Interventions Intervention 1

Optical fibre intra-tissue irradiation (OFI) ALA PDT; ”3.6% aminolevulinic acid was evenly applied to the rashes

and the surrounding 0.5 to 1.0 cm of normal skin. After 1.5 h of incubation shielded from light, we wiped off the

remaining photosensitizer, disinfected, inserted disposable optical fiber needles into the skin lesions with inflammatory

papules and nodules, and imported the red light irradiation to the tissues located 3 mm below the follicular orifice

(including the sebaceous glands) for 5 min. We used 633±3 nm wave length. For irradiation, a dose of 4.5 J/cm2

(dose at skin, detected by a VLP-200 laser power meter, Changchun Feimiao Tech., Ltd) was given for the first time.

..and was adjusted to 3-24 J/cm2 in the following irradiations according to adverse reactions. Dark glasses were used

to protect patients’ eyes during irradiation. The skin was sterilized again after irradiation and avoided strong light for

3 days.“

Number and frequency of treatments: 6 treatments, every 7-10 days

Wavelength/Fluence/Duration/Spot size: See above

Supplier: See above

Instructions to participants: See above

Intervention 2

”Traditional ALA-PDT“; ”The traditional skin surface irradiation was used. For irradiation, a dose of 54 J/cm2 at

skin was used with a fixed-power density of 45 mW/cm2 for 20 min, and the distance between the light panel and

patient’s apex nasi was set at 10 cm.’

Number and frequency of treatments: 6 treatments, every 7-10 days

Wavelength/Fluence/Duration/Spot size: Unclear, 54 J/cm², a fixed-power density of 45 mW/cm2 for 20 min, not
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Wang 2016 (Continued)

reported

Supplier: Not reported

Instructions to participants: Unclear

Outcomes Evaluation: 4, 8, and 16 weeks after final treatment

Primary outcomes of review interest: not recorded

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse events

Methods of assessing secondary outcomes

1. “Cure” was 90% or more of the skin lesions disappeared; “remarkably effective” was 60% to 89% of the skin

lesions disappeared; “effective” was 20% to 59% of skin lesions disappeared; and “invalid” was less than 20% of skin

lesions disappeared. Effective rate was the percentage of cured cases plus remarkable cases divided by the total cases

2. “Treatment effects and adverse reactions were recorded during each treatment, before the next treatment and in the

subsequent follow-up period. These adverse reactions include itching, pain, pustules, blisters, edematous erythema,

pigmentation, reactive acne, and desquamation. We recorded the appearing and fading away time, severity, and

actions used to combat these adverse reactions.”

Notes Language: English. This was a study identified in our final searches. It will be included and the results fully incorporated

in the update of this review. We have not attempted to contact the study authors. Correspondence to: Wei Liu, e-

mail: weiliu 077@163.com

Zhang 2009b

Methods This was a parallel-group RCT.

Unit of randomisation: Unclear

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Unclear

Setting: Single centre (Shanghai, China)

Recruitment: Unclear

Duration: Start and end dates were not reported.

Participants Included

Age (inclusion criterion; mean; range): not reported; not reported; not reported

Clinically evident acne: Moderate to severe acne

Severity of condition assessment: Unclear

Fitzpatrick skin types: Not reported

Excluded

Not stated

Enrolled: Not reported

Randomised: 70

Withdrawals/drop-outs: Unclear

Final number and proportion of participants evaluable: Unclear

ITT analysis: Unclear

Interventions Intervention 1

Topical ALA-PDT

Number and frequency of treatments: 1-3 sessions, fortnightly
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Zhang 2009b (Continued)

Wavelength/Fluence/Duration/Spot size: Not reported

Supplier: Not reported

Instructions to participants: Not applicable

Intervention 2

Oral isotretinoin 10 mg twice daily for 6 weeks

Instructions to participants: Not reported

Outcomes Evaluation: 2, 4 6 weeks (after initial treatment) and at 3 months afterwards (to monitor adverse events)

Primary outcomes of review interest recorded

Unclear

Secondary outcomes of review interest recorded

1. Adverse effects

Methods of assessing secondary outcomes

1. Unclear

Notes Language: Chinese. The abstract is in English. We were unable to obtain the Chinese full text

ALA = 5-aminolevulinic acid

BPO = benzoyl peroxide

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

GAAS = Global Acne Assessment Scoring

ILs = inflamed lesions

IPL = intense pulsed light

IR = Infrared

ITT = Intention-to-treat analysis

MAL = methyl-aminolevulinate

NILs = non-inflamed lesions

OFI = optical fibre intra-tissue irradiation

PDL = pulsed-dye laser

PDT = photodynamic therapy

RCT = randomised controlled trial

SD = standard deviation

SPF = sun protection factor

Change from baseline i.e. absolute change is calculated by subtracting baseline count from count assessed at certain time point.

Percentage change is calculated by dividing the absolute change with baseline count and then multiplying that value by 100 to get

percentages.

Characteristics of ongoing studies [ordered by study ID]
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EU 2014-005235-13

Trial name or title Therapy-treatment (PDT) on acne, a study to optimise the number of treatments, the right light-dose and

the right pre-treatment in order to obtain a long-term remission-time

Methods This is a parallel-group, double blind RCT.

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Yes

Sponsorship and conflict of interest: Funded by Sahlgrenska University Hospital of Gothenburg, Department

of Dermatology

Setting: Single centre? Sahlgrenska University Hospital of Gothenburg, Department of Dermatology

Recruitment: Unclear

Participants Included

Age (inclusion criterion): 18-25 years

Clinically evident acne: “Patients with papulopustular acne”

Severity of condition assessment: Unclear

Fitzpatrick skin types: Not reported

Other: “who has signed a written informed consent”

Excluded

“Pregnant or breast-feeding; Patients who have been treated with tetracycline up to less than a month before

PDT treatment; Local acne treatment until up to one week before PDT treatment; Conditions associated

with poor protocol compliance, e.g. excessive use of alcohol or drug abuse.”

Estimated enrolment: 46

Interventions Duration: estimated 15 months (Month 2015 to Month Year)

Evaluation: 20 weeks after final treatment

Intervention 1

160 mg/g MAL-PDT, 4-treatment regime

Number and frequency of treatments: 4, frequency unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Metvix, Galderma

Intervention 2

160 mg/g MAL-PDT, placebo cream? 2-treatment regime

Number and frequency of treatments: 2, frequency unclear

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Metvix, Galderma

Outcomes Primary outcomes of review interest recorded

1. Unclear

Methods of assessing primary outcomes

1. Unclear

Secondary outcomes of review interest recorded

1. Unclear

2. Adverse Effects

Methods of assessing secondary outcomes

1. Unclear

2. Unclear

Starting date Unclear
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EU 2014-005235-13 (Continued)

Contact information Sahlgrenska University Hospital of Gothenburg, Department of Dermatology; Gröna stråket 16, Gothenburg,

41345, Sweden. +46(0)313429415; carin.sandberg@vgregion.se

Notes Language: English. We attempted to contact the study author, but were not successful

NCT02217228

Trial name or title A randomized, prospective, multicenter, controlled study with blinded assessment to determine the safety

and effectiveness of the sebacia acne treatment system in the treatment of inflammatory acne vulgaris

Methods This is a parallel-group RCT, single blind (outcome assessor)

Unit of randomisation: Whole person

Power calculation: Yes

Ethical approval: Yes

Sponsorship and conflict of interest: Funded by Sebacia, Inc

Setting: Multicenter (23 centres: Scottsdale, Arizona; Sacramento, California; Washington, District of

Columbia; Miami, Florida; Snellville, Georgia; Naperville, Illinois; Hunt Valley, Maryland; Newton, Mas-

sachusetts; Clarkston, Michigan; Henderson, Nevada; Hackensack, New Jersey; New York, New York, Char-

lotte, North Carolina; Youngstown, Ohio; Yardley, Pennsylvania; Charleston, South Carolina; Nashville, Ten-

nessee; Bellaire and Houston, Texas; Salt Lake City, Utah; Spokane, Washington, USA)

Recruitment: Combination of medical practice patients and external sources (advertisement)

Participants Included

Age (inclusion criterion): 15-35 years

Clinically evident acne: Moderate-severe

Severity of condition assessment: Investigator’s Global Assessment 3-4; “25 to 75 inflammatory lesions on

the cheeks, chin and forehead, not concentrated in one area”

Fitzpatrick skin types: I-III

Other: male and female; “able to provide informed consent/assent; minors will provide assent while parent or

legal guardian will provide consent”; “in good health, willing to participate and able to comply with protocol

requirements”

Excluded

“Severe acne (Investigator’s Global Assessment 5) with significant scarring potential and greater than 2 nodular

lesions; Clinically relevant history of keloids; Facial tattoos; Acne conglobata, acne fulminans, chloracne, drug-

induced acne; Active concomitant skin disease, excessive scarring or excess facial hair; Heavily tanned skin;

unable or unwilling to avoid tanning beds/excessive sun exposure”; “Acne medication and therapy restrictions”

(“Oral retinoids - 12 months; Other systemic medications - 4 weeks; Topical retinoids - 4 weeks; Other topical

therapy - 2 weeks; Light treatments, microdermabrasion and/or peels - 8 weeks; Intense pulsed light or laser

treatment - 12 weeks; Investigational drug, biologic or device - 30 days’ prior to treatment); Gold therapy

of any type for any reason;” “Pregnant, lactating, nursing or planning to become pregnant during the study

period; Known allergy to gold, ethanol, diisopropyl adipate, Polysorbate 80; Clinically relevant condition

that makes participation unsafe or that would interfere with study treatment and assessment”

Estimated enrolment: 300

Interventions Duration: 11 months (estimated September 2014-July 2015)

Evaluation: 12 weeks after start of treatment

Intervention 1

Gold microparticle suspension + laser treatment
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NCT02217228 (Continued)

Number and frequency of treatments: 3, over the course of 2 weeks

Wavelength/Fluence/Duration/Spot size: Unclear

Supplier: Sebacia, Inc, laser (missing information)

Intervention 2

Vehicle suspension and laser

Number and frequency of treatments: 3, over the course of 2 weeks

Supplier: Not reported

Intervention 3

Gold microparticle suspension treatment

Number and frequency of treatments: 3, over the course of 2 weeks

Supplier: Sebacia, Inc, laser (missing information)

Outcomes Primary outcomes of review interest recorded

1. Investigator-assessed change in lesion count (IL change and percentage change from baseline)

Methods of assessing primary outcomes

1. By blinded evaluator trained at the outset of the study

Secondary outcomes of review interest recorded

1. Investigator’s global assessment of improvement

2. Adverse effects

Methods of assessing secondary outcomes

1. Success “defined as 2-point decrease from baseline IGA”

2. By unblinded evaluator in accordance with standard practice and applicable regulation

Starting date September 2014

Contact information Gretchen S Richards, MS; 508-341-8110; gretchen@sebacia.com; web site: http://severeacnestudy.com/

Notes Language: English. We contacted the study author who shared some information on methodology, however

further details on the interventions were withheld

NCT02431494

Trial name or title Safety and preliminary efficacy of combination blue light phototherapy and microcurrent therapy for the

treatment of acne vulgaris

Methods This is a parallel-group, open label RCT

Unit of randomisation: Whole person

Power calculation: Unclear

Ethical approval: Unclear

Sponsorship and conflict of interest: Funded by Nova Southeastern University

Setting: Multicenter (2 centres: Fort Lauderdale and Hollywood, Florida, USA)

Recruitment: Unclear

Participants Included

Age (inclusion criterion): 18-30 years

Clinically evident acne: Mild-moderate facial acne

Severity of condition assessment: Unclear

Fitzpatrick skin types: II-V

Other: male and female; “Be able to understand written and/or spoken English”; “Be able to provide written
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NCT02431494 (Continued)

informed consent.”

Excluded

“Have been treated with oral retinoids in the past 6 months; Have been treated with oral antibiotic within the

last 30 days; Have received topical acne treatment (i.e. retinoids, antibiotics and anti-inflammatory agents or

chemical peeling) within the last 30 days; Pregnant or lactating; Have history of photo-sensitive dermatitis;

Have previously received light therapy; Taking oral contraceptive pills (OCP); Have pacemaker”

Estimated enrolment: 60

Interventions Duration: 27 months (estimated February 2015-March 2017)

Evaluation: Time points of review interest: 1 and 4 weeks after final treatment (also assessed at week 1, 3 and

5)

Intervention 1

Blue light phototherapy (BLP). “The duration of each session will be approximately 20 minutes. At each

session, the affected areas of the participant’s face will be exposed to a light source using blue light phototherapy

machine between 15 to 20 minutes.”

Number and frequency of treatments: 5 in total, at 1-week interval

Supplier: BLU-U Blue Light Photodynamic Therapy Illuminator manufactured by DUSA Pharmaceutical

Intervention 2

Microcurrent therapy (MCT). “The duration of each session will be approximately 45 minutes. The investiga-

tors will place one electrode in one of the regional areas of the lymph nodes or affected area (i.e. the forehead)

and move the second electrode systematically from the affected area towards the stationary electrode. Once

the entire affected area has been covered, the investigators will move the first electrode to another regional

area of the lymph nodes or affected area and the process will be repeated. This will continue until all of the

affected areas have been treated.”

Number and frequency of treatments: 5 in total, at 1-week interval

Supplier: Micro Current Electro-Device with gloves and carrying case, SKU:DSE-X1008 Classic Spa Collec-

tion

Intervention 3

Combination of BLP and microcurrent. “At each session, participants will receive MCT portion as described

in above followed by BLP portion as described above. These visits will last approximately 65 minutes.”

Number and frequency of treatments: 5 in total, at 1-week interval

Supplier: Same devices as described above

Outcomes Primary outcomes of review interest recorded

1. Investigator-assessed change in lesion count (papules and pustules)

Methods of assessing primary outcomes

1. “The investigators will conduct a systematic count of acne lesions (papules and pustules) present in all of

the affected areas of the face.”

Secondary outcomes of review interest recorded

1. Investigator-assessed change in acne severity

2. Changes in quality of life

Methods of assessing secondary outcomes

1. “The investigators will use the acne counts and the digital photographs of the affected areas to compute

the acne severity level following the procedures established by Hayashi et al. (2008). The investigators will

not print the digital photographs. The investigators will visually inspect the digital photographs and assign

a preliminary severity score to each half of the face using the following classification guide: 0-5 papules and/

pustules for mild acne; 6-20 for moderate acne, 21-50 for severe acne; and more than 50 for very severe. The

investigators will examine each half of the face separately. The most severe classification obtained for either

side of the face will be the assigned severity score.”
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NCT02431494 (Continued)

2. “The investigators will use the Dermatology Life Quality Index (DLQI) developed by A. Y. Finlay and G.

K. Khan (1992), one of the most widely used, dermatologic specific quality of life measures in the published

literature to assess quality of life. The DLQI consists of 10 Likert type items; 9 of these items have 4 response

categories scored from 0 to 3 with ”very much“ being ”3“ to ”not at all“ being ”0“. Item 7 ”Over the last

week, has participant’s skin prevented participant from working or studying“ uses dichotomous responses;

where ”yes“ is scored as a ”3“ and a ”no“ requires answering an additional sub-question, ”Over the past week

how much has participant’s skin been a problem at work or studying“. Responses for this sub-question range

from ”a lot“ coded a ”2“, to ”not at all“ coded a ”0.“ The DLQI is calculated by summing the response to

each question; the maximum score is ”30“ and the minimum score is ”0“. The higher the score, the lower the

dermatologic quality of life.”

Starting date February 2015

Contact information Sergey Arutyunyan, M.S.; (305) 860-8710; sa1096@nova.edu

Notes Language: English. We attempted to contact the sponsor, but were not successful

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

RCT = randomised controlled trial

Change from baseline i.e. absolute change is calculated by subtracting baseline count from count assessed at certain time point.

Percentage change is calculated by dividing the absolute change with baseline count and then multiplying that value by 100 to get

percentages.
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D A T A A N D A N A L Y S E S

Comparison 1. Blue-red light versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s and investigator’s

global assessment of

improvement at final treatment

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 Participant’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 2. Blue-red light versus topical benzoyl peroxide

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s and investigator’s

global assessment of

improvement at final treatment

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 Participant’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 3. Blue-red light versus blue light alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s and investigator’s

global assessment of

improvement at final treatment

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 Participant’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 4. Vehicle + 1000 s blue light versus vehicle + 500 s blue light

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s global assessment of

improvement at 6 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2.1 1000 s blue light versus

500 s blue light at 3 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 1000 s blue light versus

500 s blue light at 6 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 5. 20% ALA-PDT versus vehicle plus blue light

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s global assessment of

improvement at 6 weeks

1 266 Risk Ratio (M-H, Random, 95% CI) 0.87 [0.72, 1.04]

1.1 20% ALA-PDT (1000 s)

versus vehicle plus blue light

(1000 s)

1 135 Risk Ratio (M-H, Random, 95% CI) 0.94 [0.72, 1.22]

1.2 20% ALA-PDT (500 s)

versus vehicle plus blue light

(500 s)

1 131 Risk Ratio (M-H, Random, 95% CI) 0.81 [0.63, 1.03]

2 Investigator’s global assessment

of improvement at 3 weeks

1 266 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.56, 1.52]

2.1 20% ALA-PDT (1000 s)

versus vehicle plus blue light

(1000 s) at 3 weeks

1 135 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.44, 1.65]

2.2 20% ALA-PDT (500 s)

versus vehicle plus blue light

(500 s) at 3 weeks

1 131 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.47, 2.18]

3 Investigator’s global assessment

of improvement at 6 weeks

1 266 Risk Ratio (M-H, Random, 95% CI) 0.81 [0.51, 1.29]

3.1 20% ALA-PDT (1000 s)

versus vehicle plus blue light

(1000 s) at 6 weeks

1 135 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.50, 1.71]

3.2 20% ALA-PDT (500 s)

versus vehicle plus blue light

(500 s) at 6 weeks

1 131 Risk Ratio (M-H, Random, 95% CI) 0.70 [0.35, 1.39]
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Comparison 6. 20% ALA-PDT 30 min incubation plus IPL versus 20% ALA-PDT 3 h incubation plus IPL

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s and investigator’s

global assessment of

improvement at 12 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 Participant’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator’s global

assessment of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 7. 20% ALA-PDT plus 560 nm IPL versus 560 nm IPL alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s global assessment of

improvement at 8 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 8. 20% ALA-PDT 1000 s versus 500 s

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s global assessment of

improvement at 6 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2.1 Investigator’s global

assessment of improvement at

3 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Investigator’s global

assessment of improvement at

6 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 9. 20% ALA-PDT versus 15% ALA-PDT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s global assessment of

improvement at 24 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

Comparison 10. 20% ALA-PDT versus 10% ALA-PDT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s global assessment of

improvement at 24 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

Comparison 11. 20% ALA-PDT versus 5% ALA-PDT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Participant’s global assessment of

improvement at 24 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

Comparison 12. Yellow light versus no treatment

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs, NILs and cysts at 12 weeks

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

change in ILs (papules)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

change in ILs (pustules)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Investigator-assessed

change in NILs

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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1.4 Investigator-assessed

change in cysts

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 13. Infrared light versus no treatment

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs, NILs and cysts at 8 weeks

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

change in ILs (papules)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

change in ILs (pustules)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Investigator-assessed

change in NILs (open

comedones)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.4 Investigator-assessed

change in NILs (closed

comedones)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed change in

cysts at 8 weeks

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

Comparison 14. 585 nm PDL versus 530-750 nm IPL

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs and NILs at 8 weeks

1 Mean Difference (Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

change in ILs

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

change in NILs

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed change

in ILs and NILS at 8 weeks

(normal)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Investigator-assessed

change in ILs

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Investigator-assessed

change in NILs

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

331Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Comparison 15. 1450 nm laser treatments: single pass 13-14 J/cm2 versus double pass 8-11 J/cm2

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs at 8 weeks

1 Mean Difference (Fixed, 95% CI) Totals not selected

2 Investigator-assessed change in

ILs at 8 weeks (normal)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

Comparison 16. 1450 nm laser treatments: 14 J/cm2 versus 16 J/cm2

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change and

percentage change in ILs

1 Mean Difference (Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

change in ILs at 4 weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

percentage change in ILs at 4

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Investigator-assessed

change in ILs at 12 weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.4 Investigator-assessed

percentage change in ILs at 12

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.5 Investigator-assessed

change in ILs at 24 weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.6 Investigator-assessed

percentage change in ILs at 24

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.7 Investigator-assessed

change in ILs at 12 months

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.8 Investigator-assessed

percentage change in ILs at 12

months

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed change

and percentage change in ILs

(normal)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Investigator-assessed

change in ILs at 4 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Investigator-assessed

percentage change in ILs at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 Investigator-assessed

change in ILs at 12 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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2.4 Investigator-assessed

percentage change in ILs at 12

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.5 Investigator-assessed

change in ILs at 24 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.6 Investigator-assessed

percentage change in ILs at 24

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.7 Investigator-assessed

change in ILs at 12 months

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.8 Investigator-assessed

percentage change in ILs at 12

months

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 17. 80 mg/g MAL plus red light versus placebo cream plus red light at 6 weeks

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs

3 360 Mean Difference (IV, Random, 95% CI) -2.85 [-7.51, 1.81]

2 Investigator-assessed percentage

change in ILs

3 360 Mean Difference (IV, Random, 95% CI) -10.09 [-20.25, 0.

06]

3 Investigator-assessed change in

NILs

3 360 Mean Difference (IV, Random, 95% CI) -2.01 [-7.07, 3.05]

4 Investigator-assessed percentage

change in NILs

3 360 Mean Difference (IV, Random, 95% CI) -8.09 [-21.51, 5.32]

5 Investigator-assessed severe

adverse effects

3 360 Risk Difference (M-H, Random, 95% CI) 0.00 [-0.02, 0.02]

6 Investigator’s global assessment

of improvement

3 360 Risk Ratio (M-H, Random, 95% CI) 1.74 [1.11, 2.74]

Comparison 18. 40 mg/g MAL plus red light versus placebo cream plus red light at 6 weeks

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected

2 Investigator-assessed percentage

change in ILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected

3 Investigator-assessed change in

NILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected

4 Investigator-assessed percentage

change in NILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected
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5 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

5.1 Investigator’s global

assessment of improvement at

6 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.2 Investigator’s global

assessment of improvement at

12 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 19. 80 mg/g MAL plus red light versus placebo cream plus red light at 4 weeks

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs and NILs

1 Mean Difference (Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

change in ILs

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

change in NILs

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed change in

ILs and NILs (normal)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Investigator-assessed

change in ILs

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Investigator-assessed

change in NILs (normal)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 20. 160 mg/g MAL plus red light versus placebo cream plus red light

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

change in ILs at 4 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

change in ILs at 10 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed percentage

change in ILs

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Investigator-assessed

percentage change in ILs at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Investigator-assessed

percentage change in ILs at 10

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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3 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

4 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 21. 80 mg/g MAL plus red light versus 40 mg/g MAL plus red light at 6 weeks

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected

2 Investigator-assessed percentage

change in ILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected

3 Investigator-assessed change in

NILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected

4 Investigator-assessed percentage

change in NILs

1 Mean Difference (IV, Random, 95% CI) Totals not selected

5 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 22. 160 mg/g MAL-PDT versus IPL alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed percentage

change in ILs and NILs

1 Mean Difference (Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

percentage change in ILs at 4

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

percentage change in ILs at 12

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Investigator-assessed

percentage change in NILs at 4

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.4 Investigator-assessed

percentage change in NILs at

12 weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed percentage

change in ILs and NILs

(normal)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Investigator-assessed

percentage change in ILs at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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2.2 Investigator-assessed

percentage change in ILs at 12

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 Investigator-assessed

percentage change in NILs at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.4 Investigator-assessed

percentage change in NILs at

12 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 23. 160 mg/g MAL-PDT versus adapalene

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed percentage

change in ILs and NILs

1 Mean Difference (Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

percentage change in ILs at 4

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

percentage change in ILs at 12

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Investigator-assessed

percentage change in NILs at 4

weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.4 Investigator-assessed

percentage change in NILs at

12 weeks

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed percentage

change in ILs and NILs

(normal)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Investigator-assessed

percentage change in ILs at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Investigator-assessed

percentage change in ILs at 12

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 Investigator-assessed

percentage change in NILs at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.4 Investigator-assessed

percentage change in NILs at

12 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 24. ALA plus 420-950 nm IPL versus IPL alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed percentage

change in ILs and NILs at 12

weeks

1 Mean Difference (Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

percentage change in ILs

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

percentage change in NILs

1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed percentage

change in ILs and NILs at 12

weeks (normal)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Investigator-assessed

percentage change in ILs

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Investigator-assessed

percentage change in NILs at

12 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Investigator’s global assessment

of improvement at 12 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 25. 20% ALA-PDT plus PDL versus no treatment

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed change in

ILs, NILs and cysts

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Investigator-assessed

change in ILs (papules) at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Investigator-assessed

change in ILs (pustules) at 4

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Investigator-assessed

change in NILs (open

comedones) at 4 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.4 Investigator-assessed

change in NILs (closed

comedones) at 4 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.5 Investigator-assessed

change in cysts at 4 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.6 Investigator-assessed

change in ILs (papules) at 10

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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1.7 Investigator-assessed

change in ILs (pustules) at 10

weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.8 Investigator-assessed

change in NILs (open

comedones) at 10 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.9 Investigator-assessed

change in NILs (closed

comedones) at 10 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.10 Investigator-assessed

change in cysts at 10 weeks

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

Comparison 26. Intense pulsed light (IPL) versus no treatment

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

2 Investigator-assessed change in

acne severity at 6 months

1 20 Mean Difference (Fixed, 95% CI) 0.49 [-1.21, 2.20]

2.1 585 light versus no

treatment

1 10 Mean Difference (Fixed, 95% CI) 0.6 [-1.88, 3.08]

2.2 Blue light versus no

treatment

1 10 Mean Difference (Fixed, 95% CI) 0.4 [-1.95, 2.75]

3 Investigator-assessed change

in acne severity at 6 months

(normal)

1 20 Mean Difference (IV, Fixed, 95% CI) 0.49 [-0.92, 1.91]

3.1 585 light versus no

treatment

1 10 Mean Difference (IV, Fixed, 95% CI) 0.60 [-1.45, 2.65]

3.2 Blue light versus no

treatment

1 10 Mean Difference (IV, Fixed, 95% CI) 0.40 [-1.55, 2.35]

Comparison 27. 1450 nm laser treatments: single pass versus double pass

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected
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Comparison 28. MAL-PDT with or without occlusion followed by 37 J/cm2 red light

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

2 Investigators’ global assessment

of improvement at 12 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 29. Single versus multiple treatment of 20% ALA plus 550-700 nm light

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator-assessed severe

adverse effects

1 Risk Difference (M-H, Fixed, 95% CI) Totals not selected

Comparison 30. 585 nm PDL versus BPO plus tretinoin

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement (timepoint

unclear)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 31. 585 nm PDL versus retinoic acid plus TCA peeling

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement (timepoint

unclear)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
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Comparison 32. Blue-red light plus topical treatments (TT) versus topical (TT) alone at 4 weeks

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 33. 400-410 nm plus 660 nm (blue-red) light versus 400-410 nm (blue) light alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement at 4 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 34. Blue LED versus red LED

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 35. Blue-red light plus sulfotanshinone (SFT) versus SFT alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement at 4 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
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Comparison 36. Blue-red light plus sulfotanshinone (SFT) versus blue-red light plus SFT plus prednisolone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement at 4 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 37. Blue-red light plus sulfotanshinone (SFT) versus SFT plus prednisolone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement at 4 weeks

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 38. Yinhua decoction (YD) plus electric light versus YD plus blue-red light

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement at 12w

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 39. Blue-red light plus oral plus topical treatments (OT plus TT) versus OT plus TT alone at 4 weeks

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
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Comparison 40. ALA plus red light versus red light alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Investigator’s global assessment

of improvement

2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 Investigator’s global

assessment of improvement at

2 weeks

2 166 Risk Ratio (M-H, Random, 95% CI) 2.74 [1.59, 4.71]

1.2 Investigator’s global

assessment of improvement at

4 weeks

2 166 Risk Ratio (M-H, Random, 95% CI) 1.95 [1.36, 2.79]

1.3 Investigator’s global

assessment of improvement at

6 weeks

1 50 Risk Ratio (M-H, Random, 95% CI) 1.54 [1.01, 2.35]

1.4 Investigator’s global

assessment of improvement at

8 weeks

1 116 Risk Ratio (M-H, Random, 95% CI) 1.91 [1.36, 2.70]

A D D I T I O N A L T A B L E S

Table 1. Participant’s global assessment of improvement

Study Participants Intervention(s) and control(s) Participant’s global assessment of

improvement

1. Light versus placebo or no treatment

Green light versus placebo

Baugh 2005 25 (4 M, 21 F) aged 19-41 years

(mean 27.8), diagnosed with mild

to moderate in ammatory facial

acne; FPT I-III

532 nm pulsed laser vs sham in a

split-face trial, both with skin cool-

ing system; two exposures week for

2 weeks. Assessed at 1 and 4 weeks

post-treatment

Non-standard-

ised scale (overall treatment satis-

faction in intervals of 10 percent-

age points) was used for evaluation.

At 4 weeks 4.8% participants re-

ported 30% to 39% satisfaction, 9.

5% reported 50% to 59% satisfac-

tion, 23.8% reported 60% to 69%

satisfaction, 47.6% reported 70%

to 79% satisfaction, 9.5% reported

80% to 89% satisfaction and 4.8 re-

ported 90% to 100% satisfaction.

Further data were not provided

Infrared light versus no treatment
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Table 1. Participant’s global assessment of improvement (Continued)

Darne 2011 38 (7 M, 31 F), aged 18-47 years

(mean 28), with moderate-severe

facial acne; FPT I-V

1450 nm laser (8-9 J/cm²) in a split-

face trial, 3 treatments monthly,

assessed monthly for 4 months,

then at 3-monthly intervals for 12

months after final treatment

Non-standardised scale (’highly sat-

isfied’, ’satisfied’, ’neutral’ or ’un-

satisfied’ and ’would recommend to

a friend’) was used for evaluation.

At 4 weeks 6/25 (24%) of partic-

ipants were ’highly satisfied’, 9/25

(36%) were ’satisfied’, 6/25 (24%)

were ’neutral’ and 4/25 (16%) re-

ported the treatment to be ’unsatis-

factory’. 21/25 (84%) reported that

they would ’recommend the treat-

ment to a friend’

Moneib 2014 24 (5 M, 19 F), aged 15-8 years

(mean 21.5), with moderate-severe

acne; FPT II-V

Fractional Erbium Glass 1559 nm

laser, in a split-face trial, 4 treat-

ments, at 2-week intervals, assessed

every 3 months for 1 year after final

treatment

Non-standardised scale (0 = no im-

provement; < 25% = mild improve-

ment; 26% to 50% = moderate im-

provement; 51% to 75% = good

improvement; 76% to 100% = ex-

cellent improvement) was used for

evaluation. Reported in graph for-

mat and for treatment face sides

only, and at unclear time point. Our

interpretation of the graph was that

5% of participants assessed their

improvement to be mild, 5% to be

moderate, 20% to be good and 70%

to be excellent

Orringer 2007 46 (10 M, 36 F) enrolled, 30 com-

pleted, mean age 23.9 years (range

not reported) with clinically appar-

ent active facial acne; FPT II-VI

1320 nm Nd:YAG laser in a split-

face trial with cooling; 3 treat-

ments at 3-week intervals; assessed

at weeks 7 and 14

Non-standardised scale (details not

given) was used for evaluation. At

final treatment, 29/37 of partic-

ipants who completed the treat-

ments (78%) “indicated that their

acne was at least mildly improved

on the treated side of the face

as compared with baseline”, and

16/37 participants (43%) indicated

“moderate or better” improvement.

Data for non-treated sides were not

given, but 22/37 (59%) of partici-

pants reported that “their acne had

improved at least mildly when com-

pared with the untreated skin”

Red light versus no treatment

Na 2007 30 (7 M, 23 F) aged 19-33 years

(mean 23.6) with mild-moderate

acne; skin types not documented

635-670 nm portable red light de-

vice in a split-face trial, self-admin-

istered to the treatment side twice

VAS: 0-5, none to very severe was

used for evaluation. Score (unclear

whether mean or median) decreased
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Table 1. Participant’s global assessment of improvement (Continued)

daily for 8 weeks; assessed at weeks

1, 2, 4 and 8

from baseline 3.9 to 1.8 at final

treatment on the treated and from

3.9 to 2.9 on the control side re-

spectively, with significant differ-

ence between the sides (P < 0.005)

. This outcome was not evaluated

after final treatment and no further

data were provided

Blue-red light versus placebo

Papageorgieu 2000 30, mean age 24.8 years in blue-red

light group; 25 participants, mean

age 25.6 years in white light control

group; randomised from the origi-

nal 107 recruited (33 M, 74 F, age

14-50 years), all with mild-moder-

ate acne; skin types not stated

415 nm plus 660 nm light vs cool

white light; treated daily for 12

weeks; assessed every 4 weeks for the

12-week treatment period

Non-standardised scale: ’worse’ (≤

-10%), ’unchanged’ (-9% to 9%),

’mild improvement’ (10% to 39%)

, ’moderate improvement’ (40% to

59%), ’marked improvement’ (60%

to 89%) or ’clearance’ (≥ 90%)

was used for evaluation, but re-

ported only in graph format and no

details were provided. Not evalu-

ated after final treatment. Our in-

terpretation of the graph was that

around 4% of participants reported

’clearance’, 70% reported ’marked

improvement’, 20% ’moderate im-

provement’ and 4% reported ’mild

improvement’ in the blue-red light

group, whilst in the white light

group around 70% of participants

reported ’unchanged’ or ’mild im-

provement’, 20% ’moderate im-

provement’ and 8% ’marked im-

provement’. Further data were not

provided. We dichotomised the

data to 27/30 of ’success’ outcomes

in the blue-red and 7/25 in the

white light group. Blue red-light

was superior to white light with RR

(95% CI) of 3.21 (1.70, 6.09), P =

0.0003, and the NNTB was 2 (95%

CI 1 to 3)

Kwon 2013 35 (11 M, 24 F); aged 20-27 years

(mean not given), with mild-mod-

erate acne, FPT III-V; 18 partici-

pants in the blue-red light group,

17 in the placebo group

420 nm plus 660 nm home use

LED device vs home-use sham de-

vice; self-treatment twice daily for 4

weeks in a split-face trial; assessed 4

and 8 weeks after final treatment

VAS was used for evaluation (10 =

same as before the rst treatment; 0

= no acne). Mean VAS score 10 at

baseline in both groups decreased to

4.3 in the blue-red light group, and

stayed at 10 or above in the placebo

group (extracted from graph) at 8
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Table 1. Participant’s global assessment of improvement (Continued)

weeks after final treatment. No fur-

ther data (SDs) were provided in

text nor in graph format

2. Light versus topical treatment

Light versus benzoyl peroxide (BPO)

Chang 2007 30 women aged 23-32 years (mean

25 ± 7) with mild-moderate acne;

FPT III-IV

IPL with 530-750 nm lter with

cooling gel in a split-face trial, 3 ses-

sions, 3 weeks apart, BPO gel used

on both sides of the face. Assessed

3 weeks after nal treatment

Non-standardised scale (highly sat-

isfied, satisfied, neutral, or dissatis-

fied) was used for evaluation. At 3

weeks participants were “uniformly

satisfied with their treatment, but

IPL treatment did not give any ad-

ditional benefit”. No further data

were reported

Papageorgieu 2000 30 participants, mean age 24.8

years in blue-red light group and 25

participants, mean age 23.4 years in

the BPO group, randomised from

the original 107 recruited (33 M,

74 F, age 14-50 years) all with mild-

moderate acne; skin types not stated

415 nm plus 660 nm light vs 5%

BPO, parallel groups, treated daily;

assessed every 4 weeks for the 12-

week treatment period

Non-standardised scale: ’worse’ (≤

-10%), ’unchanged’ (-9% to 9%),

’mild improvement’ (10% to 39%)

, ’moderate improvement’ (40% to

59%), ’marked improvement’ (60%

to 89%) or ’clearance’ (≥ 90%)

was used for evaluation, but re-

ported only in graph format and no

details were provided. Not evalu-

ated after final treatment. Our in-

terpretation of the graph was that

around 4% of participants reported

’clearance’, 70% reported ’marked

improvement’, 20% ’moderate im-

provement’ and 4% reported ’mild

improvement’ in the blue-red light

group, whilst around 35% of par-

ticipants showed ’marked improve-

ment’, 45% ’moderate improve-

ment’, 10% ’mild’ improvement’

and 10% ’unchanged’ in the BPO

group. Further data were not pro-

vided. We dichotomised the data

to 27/30 of ’success’ outcomes in

the blue-red and 20/25 in the BPO

group. The difference was non sig-

nificant, with RR (95% CI) of 1.13

(0.89, 1.42), P = 0.31

Light versus clindamycin
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Table 1. Participant’s global assessment of improvement (Continued)

Lee 2010 9, with inflammatory acne (other

characteristics not given)

Full-spectrum light twice a week vs

1% clindamycin twice a day, in a

split-face trial, for 4 weeks, evalua-

tion weekly whilst on treatment and

2, 4 and 8 weeks after final treat-

ment

Non-standardised scale (’worse’,

’no change’, ’fair’, ’good’ and ’ex-

cellent’) was used for evaluation.

Participants rated the treatment as

’good’ or ’excellent’ (unclear for

which intervention and at what

time point). Further data were not

reported

Light and other topical treatments

Ash 2015 41 (M/F not reported, study au-

thors clarified “a 50/50 split”), 26

in the intervention, 15 in control

group, aged 16-45 years (mean not

reported) with mild-moderate acne

(Leeds grade); FPT not given:

“Caucasian, Asian and mixed Afro-

Caribbean ethnic groups”

Pre-treatment facial wash/weak

chemical peel (containing salicylic

acid, glycolic acid, lactic acid) fol-

lowed by treatment with blue light

device and then post treatment fa-

cial moisturiser (containing salicylic

acid, glycolic acid, lactic acid, men-

thol, niacin) versus unclear control

in a parallel group trial, 28 sessions

in total, every other day for 8 weeks.

Assessed at 12 weeks (4 weeks after

final treatment?)

Details on scale used for evaluation

not given. Results reported as “the

majority of subjects reporting that

they were satisfied, very satisfied, or

extremely satisfied with treatment”

in the treatment group. Results were

not reported for the control group.

No further data were reported

3. Light versus other comparators

Comparison of light therapies of different wavelengths

Choi 2010 20 (1 M, 19 F, aged 20-37 years,

mean age 26); all with acne (Cun-

liffe severity grade 2-4), FPT types

III-V

585 nm PDL vs 530-750 nm IPL,

4 treatments at 2-week intervals, in

a split-face trial, assessed 4 and 8

weeks after last treatment

Non-standardised

rating scale (from 0-10, neutral to

highly satisfied) was used for eval-

uation. No statistically significant

difference in improvement of scores

between the two treatments (P > 0.

05) was found. They increased from

baseline 0 for both to 3.3 for IPL

and 3.7 for PDL at 4 weeks after

treatment and then to 4.7 for IPL

and 5.2 for PDL at eight weeks af-

ter treatment. Further data were not

reported

Jung 2009 18 enrolled, 16 completed (5 M, 11

F, aged 20-31 years, mean age 26);

with mild-moderate acne (Cunliffe

severity grade 2-5), skin types not

given

585 nm PDL vs combined 585/

1064 nm PDL, in a split-face trial,

3 treatments at 2-week intervals, as-

sessed at 8 and 12 weeks after initial

treatment

VAS (0-10, worst imaginable acne

state to disease free) was used for

evaluation; please note that oppo-

site VAS was used in Jung 2012.

Mean scores on the PDL sides and

on the 585/1,064-nm laser sides in-
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Table 1. Participant’s global assessment of improvement (Continued)

creased from 3.3 and 3.7 at base-

line to 6.63 (P = 0.002) and 6.60

(P = 0.001) at 8 weeks respectively.

At 12 weeks, they declined to 6.12

at both sides. Further data were not

reported

Liu 2011 20 (6 M/14 F) completed the

study, number of randomised par-

ticipants not reported, 10 com-

pleted in the blue-light, 10 in the

red-light group, aged 19-28 years

(mean 23.6 years) with mild-mod-

erate acne (Global Acne Grading

System); FPT III-IV

Blue (405 ± 10 nm) vs red (630 ±

10 nm) LED portable device treat-

ments, about 20 cycles of illumi-

nation and the corresponding light

doses received in each session were

7.2 J/cm² and 11.52 J/cm², in a par-

allel-group trial, 8 sessions in total,

twice weekly for 4 weeks; assessed

at 4 weeks after final treatment and

at each treatment session

“Subjective evaluation was based on

the observations of face skin and

communications between the pa-

tient and researcher (for the follow-

ups).” Further details on scale used

for evaluation not given. Results re-

ported as “A few participants re-

ported that fresh new acne lesions

came out, while the total number of

lesions decreased slightly.” No fur-

ther data were reported

Papageorgieu 2000 30 participants, mean age 24.8

years in blue-red light group and 27

participants, mean age 23.4 years

in the blue-light group, randomised

from the original 107 recruited (33

M, 74 F, age 14-50 years) all with

mild-moderate acne; skin types not

stated

415 nm plus 660 nm light vs 415

nm light, parallel groups, treated

daily for 12 weeks; assessed every

4 weeks for the 12-week treatment

period

Non-standardised scale: ’worse’ (≤

-10%), ’unchanged’ (-9% to 9%),

’mild improvement’ (10% to 39%)

, ’moderate improvement’ (40% to

59%), ’marked improvement’ (60%

to 89%) or ’clearance’ (≥ 90%)

was used for evaluation, but re-

ported only in graph format and

no details were provided. Not eval-

uated after final treatment. Our

interpretation of the graph was

that around 4% of participants re-

ported ’clearance’, 70% reported

’marked improvement’, 20% ’mod-

erate improvement’ and 4% re-

ported ’mild improvement’ in the

blue-red light group, whilst in

the blue-light group around 4%

of participants experienced ’clear-

ance’, 50% of participants ’marked

improvement’, 30% ’moderate im-

provement’, 8% ’mild’ improve-

ment’ and 8% ’unchanged’. Fur-

ther data were not provided. We di-

chotomised the data to 27/30 of

’success’ outcomes in the blue-red

and 23/27 in the blue-light group.

The difference was non significant,

with RR (95% CI) of 1.06 (0.87, 1.

29), P = 0.59
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Table 1. Participant’s global assessment of improvement (Continued)

Comparison of light therapies of different doses

Bernstein 2007 7 enrolled, 6 completed (1 M, 4 F,

aged 23-41 years, mean age 29), all

with active papular acne, FPT I-III

Comparison of two 1450 nm laser

treatments; single-pass, high-en-

ergy (13-14 J/cm²) vs double-pass,

low energy (8-11 J/cm²); 4 treat-

ments at monthly intervals, assessed

1 month following each treatment

and 2 months after final treatment

Non-standardised rating scale (0=

worsening, 1= no change, 2= mild

improvement , 3= moderate im-

provement, 4= marked improve-

ment) was used for evaluation. At 8

weeks average score on the single-

pass side was 2.3 (range 1-4) and on

the double-pass side 2.3 (range 2-4)

Jih 2006 20 (10 M, 10 F) age 18-39

years (mean 23) with active in

ammatory facial acne; FPT II-VI

1450 nm diode laser in a split-face

trial using anaesthetic cream and 14

J/cm² in one group and 16 J/cm² in

the second, with 3 treatments given

at 3-4 week intervals, assessed at 1,

3, 6 and 12 months after nal treat-

ment

Non-standardised rating scale (0 =

worsening, 1 = no change, 2 =

mild improvement , 3 = moder-

ate improvement, 4 = marked im-

provement) was used for evalua-

tion. The majority of participants

reported moderate to marked im-

provement, 85.3% at the 1-month,

67.7% at the 3-month, 60.0% at

the 6-month and 82.1% at the

12-month assessments. No separate

data for different doses given

NCT00706433 266 (128 M, 138 F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

VI

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3 weeks intervals,

assessed 3 and 6 weeks after the fi-

nal treatment

Non-standardised scale (’subject

satisfaction score’; excellent-very

satisfied; good-moderately satisfied;

fair-slightly satisfied; poor-not sat-

isfied at all) was used for evaluation.

At 6 weeks after final treatment 20/

67 participants in the vehicle 1000

s and 23/66 in the vehicle 500 s

group assessed their improvement

as ’good’; 23/67 in the vehicle 1000

s and 26/66 in the vehicle 500 s

group assessed their improvement

as ’excellent’. We dichotomised the

data to 43/67 of ’success’ outcomes

in the vehicle 1000 s and 49/66 in

the vehicle 500 s group. The dif-

ference between vehicle 1000 s blue

light and vehicle 500 s blue light

groups was non significant, with RR

(95% CI) of 0.86 (0.69, 1.09), P =

0.21

Light in combination with carbon lotion versus no treatment
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Table 1. Participant’s global assessment of improvement (Continued)

Jung 2012 22 (4 M, 18 F), 20 completed (2 M,

18 F, aged 19-34 years, mean age

25.4), FPT III-IV, acne severity not

given

Carbon lotion plus quasi-long pulse

and Q-switched 1064 nm Nd:YAG

laser vs non-treated control, in a

split-face trial, 3 treatments over

4 weeks, evaluation every 2 weeks

whilst on treatment and then every

4 weeks

VAS (0-10, disease free to initial

visit acne status) was used for evalu-

ation; please note that opposite VAS

was used in Jung 2009. At 4 weeks

after final treatment participants as-

sessed significantly greater improve-

ment on the laser-treated compared

to the untreated side (P < 0.05).

VAS score mean (SDs not given)

decreased from initial 10 at both

sides to 5.9 (P < 0.001) on the laser-

treated and to 9.2 (P = 0.007) on

the untreated side

4. MAL-PDT versus other comparators

MAL-PDT versus orange light alone

Haedersdal 2008 15 (5 M, 10 F) age 18-31 years (me-

dian 18), with at least 12 facial in

ammatory acne lesions; FPT I-III

Split-face design with non purpuric

LPDL 595 nm full-face treatment

and MAL cream applied to ran-

domised side of the face for 3 h be-

fore laser exposure, with dynamic

cooling device; three treatments at

2-week intervals; assessed 4 and 12

weeks after nal treatment

Non-standardised numerical scale

(0-10, no satisfaction to best imag-

inable satisfaction) was used for

evaluation. Median (25-75 per-

centiles) score (range) was signifi-

cantly higher for MAL-LPDL treat-

ment than for LPDL treatment

alone at both 4 weeks after final

treatment (P = 0.031); 7 (4.75 to

8) vs 6 (3.75 to 8), and at 12 weeks

after final treatment (P = 0.034); 8

(6.25 to 9) vs 7.5 (5 to 8.75)

MAL-PDT versus placebo or no treatment

Wiegell 2006b 36 participants: 21 in treatment

group aged 23 ± 5 years (9 M, 10 F

analysed) and 15 in control group

aged 24 ± 5 years (3 M, 9 F anal-

ysed), with > 12 in ammatory acne

lesions; FPT II-V

Comparison of MAL plus 630 nm

with no treatment in a parallel-

group trial; two treatments, 2 weeks

apart, assessed every 4 weeks for 12

weeks after treatment

Non-standardised grading scale (0-

4; acne worse, no change, slight

improvement, moderate improve-

ment, marked improvement) was

used for evaluation. Results were re-

ported in graph format and no de-

tails were provided. Our interpreta-

tion of the graph was that at 4, 8 and

12 weeks after final treatment me-

dian improvement scores were 3, 2

and 3 in the MAL-PDT group and

1.5, 1 and 1 in the control group

respectively

MAL-PDT other
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Table 1. Participant’s global assessment of improvement (Continued)

Hong 2013 22 (2 M, 20 F), age 19-35 years

(mean not given), “at least grade

2 (Cunliffe acne grading system)”,

FPT IV-V

MAL plus 630 nm light vs MAL

plus 530-750 nm light in a split-

face trial, 3 treatments in total, 2-

week intervals, assessed at 4 weeks

after treatment

VAS scale (10-0, 10 = same as be-

fore the rst treatment; 0 = no acne)

was used for evaluation. Mean VAS

score decreased from baseline 10 on

both sides to 5.0 at the red light side,

and 4.9 at the IPL side at 4 weeks

after final treatment, with no signif-

icant difference between the 2 sides.

Further data were not provided

5. ALA-PDT versus other comparators

ALA-PDT versus blue light alone

NCT00706433 266 (128 M, 138 F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

VI

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3-week intervals, as-

sessed 3 and 6 weeks after the final

treatment

Non-standardised scale (’subject

satisfaction score’; excellent-very

satisfied; good-moderately satisfied;

fair-slightly satisfied; poor-not sat-

isfied at all) was used for evaluation.

At 6 weeks after final treatment 18/

68 participants in ALA 1000 s, 28/

65 in the ALA 500 s, 20/67 in the

vehicle 1000 s and 23/66 in the ve-

hicle 500 s group assessed their im-

provement as ’good’; 23/68 partic-

ipants in ALA 1000 s, 11/65 in the

ALA 500 s, 23/67 in the vehicle

1000 s and 26/66 in the vehicle 500

s group assessed their improvement

as ’excellent’. We dichotomised the

data to 41/68 of ’success’ outcomes

in ALA 1000 s, 39/65 in the ALA

500 s, 43/67 in the vehicle 1000

s and 49/66 in the vehicle 500 s

group. The difference between ALA

1000 s and vehicle 1000 s groups

was non significant, with RR (95%

CI) of 0.94 (0.72, 1.22), P = 0.64,

and it was non significant between

ALA 500 s and vehicle 500 s groups,

with RR (95% CI) 0.81 (0.63, 1.

03), P = 0.09

ALA-PDT versus IPL alone

Oh 2009 20 (4 M, 16F), aged 18-30 years, 9

in the short incubation group (3M,

6F, mean age ± SD 23 ± 4.12 years)

and 10 in the long incubation group

20% ALA plus 590 nm IPL; 2 par-

allel groups: short incubation (30

min) vs long incubation (3 h), one

half of the face within each treated

Non-standardised (significant im-

provement (> 75%), moderate im-

provement (50% to 75%), mild im-

provement (25% to 50%), no im-
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Table 1. Participant’s global assessment of improvement (Continued)

(1 M, 9 F and 23 ± 5.53 years), with

moderate and severe acne (Evalua-

tor Global Severity Score 3 and 4);

FPT II-IV

with IPL alone; 3 treatments at 4-

week intervals, assessed 4 weeks af-

ter each treatment and 8 and 12

weeks after the third treatment

provement (0% to 25%), worse (<

0%) relative to baseline) was used

for evaluation. At 12 weeks 6/9 (66.

7%) participants assessed their im-

provement as mild and 3/9 (33.3%)

as moderate in the short incubation

group; 4/11 (36.4%) as mild, 6/11

(54.5%) as moderate and 1/11 (9.

1%) as significant in the long incu-

bation group. We dichotomised the

data to 3/9 of ’success’ outcomes in

the short incubation and 7/11 in the

long incubation group. The differ-

ence was non significant, with RR

(95% CI) 0.52 (0.19, 1.46), P = 0.

22

Ragab 2014 25 (1 M, 24 F), aged 14-39 years,

15 in the ALA-IPL group (mean 19.

7) and 10 in the IPL alone group

(mean age 19.0), “with mild-mod-

erate facial acne”; FPT III-V

20% ALA plus 560? nm IPL ver-

sus 560 nm IPL alone; in a par-

allel-group trial; two treatments at

two weeks intervals, assessed 2 and

8 weeks after final treatment

Non-standardised scale (marked

improvement = 3; moderate im-

provement = 2; no change = 1;

acne worsened = 0) was used for

evaluation. At 8 weeks 5/15 (33%)

participants assessed their improve-

ment as moderate and 10/15 (67%)

as marked in the ALA-IPL group,

whereas 3/10 (30%) of partici-

pants assessed their improvement as

marked, 4/10 (40%) as mild and

1/10 (10%) as “slight” (a non pre-

specified category) in the IPL alone

group. 2/10 (20%) of participants

in the IPL alone group assessed

that there was no change. We di-

chotomised the data to 10/15 ’suc-

cess’ outcomes in the ALA-PDT

group and 3/10 in the IPL alone

group. The difference was non sig-

nificant, with RR (95% CI) 2.22 (0.

81, 6.11), P = 0.12

ALA-PDT other

NCT00706433 266 (128 M, 138F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3-week intervals, as-

Non-standardised scale (’subject

satisfaction score’; excellent - very

satisfied; good - moderately satis-

fied; fair - slightly satisfied; poor -

not satisfied at all) was used for eval-

uation. We dichotomised the data

to 41/68 of ’success’ outcomes in
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Table 1. Participant’s global assessment of improvement (Continued)

VI sessed 3 and 6 weeks after the final

treatment

ALA 1000 s and 39/65 in the ALA

500 s group. The difference be-

tween ALA 1000 s and ALA 500

s groups was non significant, with

RR (95% CI) 1.00 (0.76, 1.33), P

= 0.97

Taub 2007 22 recruited, 19 participated, mean

± SD age 26.5 ± 9.1 years, 7 M, 12

F, with moderate-severe acne and >

10 in ammatory acne lesions; FPT

not given

Comparison of PDT with different

light sources for activation: ALA ac-

tivated by IPL (600-850 nm), or a

combination of IPL (580-980 nm)

and bipolar radiofrequency ener-

gies, or blue light (417 nm) in a par-

allel-group trial; 3 treatments at 2-

week intervals; follow up at 1 and 3

months after nal treatment

The method used for evaluation

was unclear. At 1 month after treat-

ments differences among groups

were not statistically significant (P

= 0.3210); median percentage im-

provement score (96.9% CI) was

58.75 (5-70) in the IPL group, 20

(0-80) in the IPL-RF group and

15 (0-87.5) in the blue-light group.

At three months data were only re-

ported for IPL and blue light only

groups 72.3 (range 42.5) versus 15

(range 27.5), so the analysis was not

possible

Yin 2010 180 (83 M, 97 F), aged 18-38,

mean 25.8, with moderate-severe

facial acne (Pillsbury), FPT III-IV,

45 participants in each group

633 ± 3 nm (red light) plus differ-

ent ALA concentrations (5%, 10%,

15% and 20%) vs red light alone, 4

treatments every 10 days, 4 parallel

groups, each treated with a differ-

ent concentration on the right side

and placebo agent on the left side;

assessments at 2, 4, 12 and 24 weeks

after last treatment

Non-standardised scale (’marked

improvement’, ’moderate improve-

ment’, ’no charge’ or ’acne worse’)

was used for evaluation. At 24 weeks

after treatment a majority of the

participants assessed that their acne

had improved on both ALA-PDT

and control cheeks. In the 20%

ALA group 44/45 of participants

(98%, 1 drop-out due to adverse

effects) experienced a ’marked im-

provement’ in their acne at ALA-

PDT sites, 42/45 (95%) in the 15%

ALA and 36/40 (90%) in 10% ALA

groups. Other data were not re-

ported in text, but in graph for-

mat only. Our interpretation of the

graph was that 30 participants in

the 5% ALA group (67%) reported

’marked improvement’, 3/45 (87%)

of participants in the 15% ALA, 5/

45 (11%) in the 10% ALA, and 9/

45 (20%) in the 5% ALA group

reported ’moderate improvement’.

One participant, 1/45 (2%) in the

10% ALA group, as well as 3/45
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Table 1. Participant’s global assessment of improvement (Continued)

(7%) in the 5% ALA group re-

ported ’no change’, whereas 3/45

(7%) of participants in both 10%

and 5% ALA reported ’acne worse’.

We dichotomised the data to 44/

45 ’success’ outcomes in the 20%

ALA group, 42/45 in the 15%

ALA group, 36/45 in the 10% ALA

group and 30/45 in the 5% ALA

group. 20% ALA was not superior

to 15% ALA with RR (95% CI) of

1.05 (0.96, 1.15) and P = 0.3. How-

ever, 20% ALA was more effective

than 10% ALA with RR (95% CI)

of 1.22 (1.05, 1.42) and P = 0.01,

and more effective than 5% ALA

with RR (95% CI) of 1.47 (1.19,

1.81) and P = 0.0004. The NNTB

were 6 (95% CI 3 to 19) and 4

(95% CI 2 to 6) for the compari-

son of 20% ALA with 10% and 5%

ALA respectively. However, there is

no calculable NNTB for the com-

parison of 20% to 15% ALA since

the 95% CI for the risk difference

contains zero (i.e. no effect), and

this corresponds to an infinite up-

per ’limit’ for the 95% CI for the

NNTB, which indicates that there

is no true boundary on how large

the NNTB could be for this com-

parison

7. Other (non-MAL, non-ALA) PDT versus other comparators

ICG-PDT

Kim 2009 16 (7 M, 9 F, aged 16-34 years,

mean age 25 ± 3.09) with mild-

moderate acne, skin types not given,

9 in single, 7 in multiple treatment

group

2 groups randomised: single treat-

ment vs multiple treatments (once

weekly over 3 weeks); right cheek of

each patient indocyanine green plus

805 nm light, left cheek light only

and forehead “spontaneous resolu-

tion” control, evaluated 2 and 4

weeks after final treatment, multi-

ple group also at final treatment

-100 to +100 scale scoring was used

for evaluation, no details were re-

ported. At both 2 and 4 weeks after

final treatment difference between

PDT and light-only side was statis-

tically significant only in the mul-

tiple treatment group (P < 0.05 at

all assessment time points). Further

data were not reported. Our inter-

pretation of the graph was that at

4 weeks after final treatment mean

VAS score was 20 for both PDT and
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Table 1. Participant’s global assessment of improvement (Continued)

light-only side in the single treat-

ment group; whereas in the multi-

ple treatment group 50 on the light-

only side and 60 on the PDT side.

SDs not presented in the graph

ALA = 5-aminolevulinic acid

BPO = benzoyl peroxide

CHA = chlorophyll-a

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

GAAS = Global acne assessment scoring scale

IAA = indole 3-acetic acid

IGA = Investigator global assessment score

ILs = inflamed lesions

IPL = intense pulsed light

IR = infrared

ITT = intention-to-treat analysis

LPDL = long pulsed dye laser

LOCF = last observation carried forward

LLT = lower level term

MAL = methyl-aminolevulinate

NILs = non-inflamed lesions

NNTB = number needed to treat for an additional beneficial outcome

OFI = optical fibre intra-tissue irradiation

PDL = pulsed-dye laser

PDT = photodynamic therapy

PT = preferred term

RCT = randomised controlled trial

SD = standard deviation

SE = standard error

SPF = Sun protection factor

TER = total effective rate

TLMB = topical liposomal methylene blue

Change from baseline i.e. absolute change is calculated by subtracting baseline count from count assessed at certain time point.

Percentage change is calculated by dividing the absolute change with baseline count and then multiplying that value by 100 to get

percentages.

Unless specified differently, results presented as reported in the published papers, without performing independent analysis. Please see

Characteristics of included studies for details on withdrawals and drop-outs of participants for each study.

Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy)

Study Participants Intervention(s) and control(s) Investigator-assessed change in

lesion counts

1. Light versus placebo or no treatment
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

Yellow light versus placebo or no treatment

Seaton 2003 41, 31 randomised to treatment, 10

to control group; with mild-mod-

erate acne, other characteristics not

given

585 nm pulsed dye laser vs sham

laser, parallel-group trial, single

treatment, assessed at 2, 4, 8 and 12

weeks after treatment

Significantly greater improvement

from baseline in ILs and total lesion

counts (P = 0.024 and 0.023 respec-

tively) in laser-treated group than in

placebo group at 12 weeks, whereas

the difference in improvement in

NILs was non significant (P = 0.14)

. ILs median (interquartile range)

improvement from baseline in the

treatment group was 49% (30% to

75%) versus 10% (-8% to 49%)

in the placebo group, NILs 40%

(0% to 75%) versus -13% (-42%

to 23%), total lesion 53% (19% to

64%) versus 9% (-16% to 38%)

Orringer 2004 40 (24 M, 16 F) enrolled, 26

completed, mean age 20.7 years

(range not reported), with facial

acne Leeds score > 2; FPT not given

(“28 whites, 7 Asians, 2 blacks, 3

unknown”)

585 nm PDL in a split-face trial,

single treatment and 2 treatment

groups (2 weeks apart), serially as-

sessed for 12 weeks after final treat-

ment

Non significant differences

in changes in means of papules (P

= 0.08), pustules (P = 0.12), come-

dones (P = 0.63) and cysts (P >

0.99) at 12 weeks between treated

and untreated face sides. Changes in

means (95% CIs) of papules, pus-

tules, comedones and cysts at 12

weeks -4.2 (-7.7 to -0.6), 0 (−1.4

to 1.4), 2.9 (−4.0 to 9.7) and 0 (-

0.5 to 0.5) on the treated sides re-

spectively; and −2.2 (−5.3 to 0.9)

, -1 (-2 to -0.01), 1.6 (-5.2 to 8.4)

and 0 (-0.6 to 0.6) on the untreated

sides respectively. LOCF method

was used for analysis (n = 38). Our

analyses using LOCF data (n = 38)

confirmed no significant differences

in means between treated and un-

treated face sides at 12 weeks, MD

(95% CIs) for investigator-assessed

change in ILs (papules) was -2.00

(-6.60, 2.60), P = 0.39, for inves-

tigator-assessed change in ILs (pus-

tules) 1.00, P = 0.24, and for in-

vestigator-assessed change in NILs

1.30 (-8.00, 10.60), P = 0.78 and

for investigator-assessed change in

cysts 0.00 (-0.76, 0.76), P = 1.00.
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

Please note that we based all the cal-

culations from the values provided

in the table reported, and we dou-

ble and triple checked the values us-

ing both RevMan and R statistical

software, but some of our P values

did not match up with the ones pre-

sented by the study authors

Infrared light versus no treatment

Darne 2011 38 (7 M, 31 F), aged 18-47 years

(mean 28), with moderate-severe

facial acne; FPT I-V

1450 nm laser (8-9 J/cm²) in a split-

face trial, 3 treatments monthly,

assessed monthly for 4 months,

then at 3-monthly intervals for 12

months after final treatment

Similar reduction in ILs at 1 and

12 months on both sides; treated

sides median 0 (95% CI -4 to 2)

and untreated sides median 0 (95%

CI -3.7 to 0)

Orringer 2007 46 (10 M, 36 F) enrolled, 30 com-

pleted, mean age 23.9 years (range

not reported) with clinically appar-

ent active facial acne; FPT II-VI

1320 nm Nd:YAG laser in a split-

face trial with cooling; 3 treat-

ments at 3-week intervals; assessed

at weeks 7 and 14

No significant dif-

ferences in changes in papules (P =

0.62), pustules (P = 0.39), open (P

= 0.09), nor closed comedones (P =

0.20) between the treated and un-

treated sides at week 14. Difference

in changes in cyst counts was signif-

icant (P = 0.04). Mean (SE) changes

in papules, pustules, open come-

dones, closed comedones and cysts

reported at week 14: -1.57 (0.95), -

2.54 (1.45), -1.08 (1.91), -8.19 (3.

48) and 0 (0.08) on the treated sides

respectively; and -1.03 (1.31), -1.

86 (1.16), 1.84 (1.85), -1.24 (7.45)

and 0.43 (0.17) on the untreated

sides respectively. LOCF method

was used for analysis (n = 37, 9 par-

ticipants withdrew prior to any clin-

ical endpoint evaluation, and were

not included in the analysis). Our

analyses using LOCF data (n = 37)

confirmed no significant differences

in means between treated and un-

treated face sides at week 14 (i.e.

8 weeks after final treatment), MD

(95% CIs) for investigator-assessed

change in ILs (papules) was -0.54

(-3.71, 2.63), P = 0.74, for inves-

tigator-assessed change in ILs (pus-
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

tules) -0.73 (-4.37, 2.91), P = 0.69,

for investigator-assessed change in

NILs (open comedones) -2.92 (-8.

13, 2.29), P = 0.27, for investiga-

tor-assessed change in NILs (closed

comedones) -6.95 (-23.07, 9.17), P

= 0.40. The difference in means for

investigator-assessed change in cysts

was significant (MD -0.43, 95% CI

-0.80 to -0.06), P = 0.02. Please

note that we based all the calcula-

tions from the values provided in

the table reported, and we double

and triple checked the values using

both RevMan and R statistical soft-

ware, but some of our P values did

not match up with the ones pre-

sented by the study authors

Moneib 2014 24 (5 M, 19 F), age 15-38 years

(mean 21.5), with moderate-severe

acne; FPT II-V

Fractional Erbium Glass 1559 nm

laser, in a split-face trial, 4 treat-

ments at 2-week intervals; assessed

every 3 months for 1 year after final

treatment

Follow-up time point unclear. At

treated sides mean papules counts

(SD) reduced from baseline 15.42

(14.38) to 0.88 (3.35), mean pus-

tules count from baseline 2.58 (3.

32) to 0.46 (1.38), open come-

dones from 4.25 (7.59) to 1.25

(3.07), closed comedones from 1.

75 (3.45) to 0.33 (1.01) and nod-

ules from baseline 1.00 (1.87) to 0.

08 (0.41) at “follow up”. At con-

trol sides mean papules counts (SD)

changed from baseline 12.83 (10.

89) to 14.08 (12.93), mean pustules

count from baseline 3.17 (5.21) to

4.21 (7.40), open comedones from

baseline 2.58 (3.37) to 2.88 (3.54),

closed comedones from baseline 1.

79 (3.75) to 1.21 (2.50) and nod-

ules from baseline 0.92 (1.61) to 1.

79 (2.00) at “follow up”

Blue light versus placebo or no treatment

Elman 2003 23 (11 M, 12 F), mean age 18.8

years (range not given) with mild-

severe papulopustular acne; skin

types not documented

405-420 nm laser with skin cooling

in a split-face trial, twice weekly for

4 weeks, assessed at each treatment

and at 2, 4, and 8 weeks after treat-

ment

ILs percentage change median re-

duction of 30% at final treatment

on untreated sides, other data not

available. ILs percentage change

median reduction at 2, 4 and 8

weeks post treatment 59%, 61%
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

and 53% respectively on treated

sides (P = 0.01 at 8 weeks compared

to untreated sides, using McNemar

test; other statistical data not pro-

vided)

Red light versus no treatment

Na 2007 30 (7 M, 23 F) aged 19-33 years

(mean 23.6) with mild-moderate

acne; skin types not documented

635-670 nm portable red light de-

vice in a split-face trial, self-admin-

istered to the treatment side twice

daily for 8 weeks; assessed at weeks

1, 2, 4 and 8, and then for 8 weeks

after final treatment

At week 8, NILs percentage change

-59% on treatment sides versus 3%

increase on control sides (P < 0.

005), ILs percentage change -66%

on treatment side vs 74% increase

in ILs on control sides (P < 0.

005). Further data not given. At 4

weeks after final treatment 10/25

(40%) of followed-up participants

were reported to have “showed an

increase in acne lesions”, and at 8

weeks 21/22 (95%) were reported

to “have complained of acne exac-

erbation compared with their status

during treatment period”. Further

data were not provided

Blue-red light versus placebo

Papageorgieu 2000 30 participants, mean age 24.8

years in blue-red light group; 25

participants, mean age 25.6 years

in white light control group; ran-

domised from the original 107 re-

cruited (33 M, 74 F, age 14-50

years), all with mild-moderate acne;

skin types not stated

415 nm plus 660 nm light vs cool

white light; treated daily for 12

weeks; assessed every 4 weeks for the

12-week treatment period

Blue-red light superior at all time

points, differences in mean percent-

age improvements (95% CI) 50.3

(40.1 to 60.5) for ILs and 66.5 (56.

0 to 77.0) for comedones at week

12 (final treatment)

Kwon 2013 35 participants (11 M, 24 F); aged

20-27 years (mean not given), with

mild-moderate acne, FPT III-V; 18

participants in the blue-red light

group, 17 in the placebo group

420 plus 660 nm home use LED de-

vice vs home use sham device; self-

treatment twice daily for 4 weeks

in a split-face trial; assessed 4 and 8

weeks after final treatment

Mean IL counts reduced from base-

line 22.8 to 5.3 (by 76.7%, P <

0.01) and mean NILs counts re-

duced from baseline 51.2 to 23.5

(by 53.3%, P < 0.01) at eight weeks

after final treatment in the blue-

red light group. Mean reduction of

ILs and NILs counts in the placebo

group was not statistically signifi-

cant at eight weeks after final treat-

ment (both P > 0.05). Results re-

ported as percentage improvements
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

in graph format (means and SDs

not presented)

2. Light versus topical treatment

Light versus BPO

de Arruda 2009 60 (34 M, 26 F, mean age 17.3,

range not given), all with Brasilian

Group of Acne grade II or III, skin

types described as mixed Brazilians

(11), caucasian (47) and unknown

(2)

407 nm-420 nm (blue light) twice

weekly for 4 weeks vs 5% BPO, self-

administered, twice daily; parallel

groups, assessed 4 weeks after ini-

tial treatment and 2weeks after end

treatment

No statistically significant differ-

ence in decrease of means of ILs (P

= 0.500) and NILs (P = 0.177) be-

tween the blue light and 5% BPO

group. In the blue-light group ILs

means (SD) reduced from base-

line 27.87 (18.08) to 23.33 (15.

10) at 4 weeks. NILs means (SD)

reduced from baseline 111.6 (45.

03) to 85.92 (57.78) at 4 weeks. In

the BPO group ILs means (SD) re-

duced from baseline 35.37 (22.16)

to 19.14 (17.95) at 4 weeks. NILs

means (SD) reduced from baseline

128.67 (90.8) to 93.50 (69.74) at 4

weeks. We calculated that at 4 weeks

the mean difference (95% CI) in

changes in NILs was 9.49 (-10.84,

29.82); however, the mean differ-

ence in changes in ILs was 0 (and

since the P value the study authors

presented was 0.5, then there are

infinitely many possibilities for the

standard error, hence the lack of a

95% CI provided for ILs)

Papageorgieu 2000 30 participants, mean age 24 ± 8

years in blue-red light group and

25 participants, mean age 26 ±

7 years in the BPO group, ran-

domised from the original 107 re-

cruited (33 M, 74 F, age 14-50

years) all with mild-moderate acne;

skin types not stated

415 nm plus 660 nm light vs 5%

BPO, parallel groups, treated daily;

assessed every 4 weeks for the 12-

week treatment period

Blue-red light superior to BPO at

week 12 (P = 0.006). Difference

in mean percentage improvements

(95% CI) at week 12 was 17.6 (7.5

to 27.6) for IL counts and 0.9 (-9.

4 to 11.3) for comedones

Chang 2007 30 women aged 23-32 years (mean

25 ± 7); with mild-moderate acne;

FPT III-IV

IPL with 530-750 nm lter with

cooling gel in a split-face trial, 3 ses-

sions, 3 weeks apart, BPO gel used

on both sides of the face. Assessed

3 weeks after nal treatment

No significant difference between

IPL-treated and untreated sides of

the face for changes in mean papule

and pustule counts (-3.2 vs -3.1; P

> 0.05). Further data not reported
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

Light versus clindamycin

Gold 2005 34 (25 completed the trial, 3 M

and 22 F) aged 13-55 years (mean

31 ± 0) with mild-moderate acne;

skin types described: caucasian (16)

, African-American (7), American-

Indian (1), Chinese (1); 13 partici-

pants in clindamycin group and 12

in blue light group

417 nm (blue light) twice weekly for

4 weeks vs self-administered topical

clindamycin 1%, twice daily, paral-

lel groups, assessed at 4 weeks after

nal treatment

NILs & ILs count “averages”

(ranges) in the blue-light group

were 29.4 (9 to 120) and 22.6 (16

to 34) at baseline and 21.4 (8 to 40)

and 11.1 (0 to 24) 4 weeks after fi-

nal treatment respectively. NILs &

ILs count “averages” (ranges) in the

clindamycin group were 29 (9 to

95) and 17.4 (12 to 32) at baseline

and 12 (4 to 38) and 10.4 (4 to 19)

4 weeks after final treatment respec-

tively

Lee 2010 9, with inflammatory acne (other

characteristics not given)

Full-spectrum light twice a week vs

1% clindamycin twice a day, in a

split-face trial, for 4 weeks, evalua-

tion weekly whilst on treatment and

2, 4 and 8 weeks after final treat-

ment

Reduction in IL counts by 76.8%

at light and 25.5% at clindamycin-

treated side (time point and other

data not given)

Light and other topical treatments

Karsai 2010 89 randomised, 80 evaluated (38

M, 42 F, 13.3-43.8 years, mean ±

SD age 19.7 ± 5.9 years), with mild-

moderate acne (Investigator’s Static

Global Assessment -ISGA score 2-

4), FPT I-III

Clindamycin 1% BPO 5% hydrat-

ing gel (C BPO) alone, once daily

“throughout the observation pe-

riod” vs in combination with two

585 nm PDL treatments. Parallel

groups, assessed at 2 and 4 weeks

after initial treatment

In the C/BPO group there was a

36.3% reduction in number of ILs

and 9.2% reduction in total lesion

count 4 weeks after initial treat-

ment. In the C/BPO plus light

group there was a 36.9% reduction

in number of ILs and 9.0% reduc-

tion in total lesion count. Means

and SD reported in graph format.

Our interpretation of the graph was

that ILs (SD) in the C/BPO group

reduced from baseline 37.5 (20) to

25 (15), and in the C/BPO plus

light group from 50 (30) to 30 (25)

at 4 weeks after initial treatment.

Total lesions reduced from baseline

127.5 (70) to 115 (70) in the C/

BPO group, and from 175 (105)

to 150 (100) in the C/BPO plus

light group at 4 weeks after initial

treatment. We judged further anal-

yses would be biased due to lack of

precise data, so we did not perform

them
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

Anyachukwu 2014 40 (all M), 20 randomised to the

light group, 20 to the placebo

group, mean age 22 ± 4 years (range

not reported), Global Acne Grad-

ing System (GAGS) > 19, FPTs not

given

905 nm light combined with “self-

management topical agents” (“an-

tibiotic cream”, “medicated soap”,

“talcum powder” or “personal hy-

giene”), 8 light treatments, twice

weekly over 4 weeks, in a parallel-

group trial, control group treated

with placebo-non radiating light

probe combined with “self-man-

agement topical agents”, details of

topical treatment not given, unclear

frequency of application; assessed

within treatment and 3 days after

final treatment

Mean percentage change from base-

line in combined number of le-

sions (SD) was 54.98 (16.297) in

the laser group and 17.97 (16.472)

in the control group 3 days af-

ter final treatment. Mean percent-

age changes from baseline in com-

bined number of lesions at 3 days

after final treatment were 70.37,

61.90, 71.43, 71.43 in the laser

combined with “antibiotic cream”,

“medicated soap”, “talcum pow-

der” and “personal hygiene” sub-

groups respectively. Mean percent-

age change from baseline in com-

bined number of lesions at 3 days

after final treatment were 38.71, 45.

00, 10.34 and 12.50 in the placebo

plus “antibiotic cream”, “medicated

soap”, “talcum powder” and “per-

sonal hygiene” subgroups respec-

tively. Further data were not given

Ash 2015 41 (M/F not reported, study au-

thors clarified “a 50/50 split”), 26

in the intervention, 15 in con-

trol group, aged 16-45 years (mean

not reported) with mild-moderate

acne (Leeds grade); FPT not given:

“Caucasian, Asian and mixed Afro-

Caribbean ethnic groups”

Pre-treatment facial wash/weak

chemical peel (containing salicylic

acid, glycolic acid, lactic acid) fol-

lowed by treatment with blue-light

device and then post-treatment fa-

cial moisturiser (containing salicylic

acid, glycolic acid, lactic acid, men-

thol, niacin) versus unclear control

in a parallel-group trial, 28 sessions

in total, every other day for 8 weeks.

Assessed at 12 weeks (4 weeks after

final treatment?)

At 12 weeks (4 weeks after final

treatment?) mean lesion counts re-

duced by 50.08% (P = 0.002) in

the treatment group. In the con-

trol group, mean lesion counts in-

creased by 2.45% (P = 0.0029).

Further data not given

Borhan 2014 40 (8 M, 12 F in the light group,

9 M, 11 F in the control group),

mean age 21.3 ± 2.0 in the interven-

tion and 21.05 ± 2.18 in the con-

trol group (range 18-25 years), with

mild-moderate acne vulgaris (Bur-

ton scale), FPT III-IV

595 nm light plus “traditional top-

ical antibiotic medication” versus

“traditional topical antibiotic med-

ication” alone in a parallel-group

trial, 3 light treatments in total, at

4-week intervals, details of topical

treatment not given, unclear fre-

quency of application; assessed at

week 4, 8 and 12 (final evaluation

4 weeks after final treatment)

At week 12 combined number of le-

sions, reported as “acnes number”,

(SD) changed from baseline 25.7

(5.88) to 8.75 (2.91) in the laser +

topical antibiotics group, and from

baseline 25.75 (6.71) to 17.7 (5.

14) in the topical antibiotics-alone

group ( P = 0.0001)
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

3. Light versus other comparators

Comparison of light therapies of different wavelengths

Papageorgieu 2000 30 participants, mean age 24.8

years in blue-red light group and 27

participants, mean age 23.4 years

in the blue-light group, randomised

from the original 107 recruited (33

M, 74 F, age 14-50 years) all with

mild-moderate acne; skin types not

stated

415 nm plus 660 nm light vs 415

nm light, parallel groups, treated

daily for 12 weeks; assessed every

4 weeks for the 12-week treatment

period

There was no significant difference

between the treatments in ILs at

week 12 (P = 0.1), nor in comedone

count (P value not given). Differ-

ence in mean percentage improve-

ments (95% CI) at week 12 was 13.

1 (3.0 to 23.1) for ILs counts and

12.9 (2.5 to 23.2) for comedones

Liu 2011 20 (6M/14F) completed the study,

number of randomised participants

not reported, 10 completed in the

blue light, 10 in the red-light group,

aged 19-28 years (mean 23.6 years)

with mild-moderate acne (Global

Acne Grading System); FPT III-IV

Blue (405 ± 10 nm) vs red (630 ±

10 nm) LED portable device treat-

ments, about 20 cycles of illumi-

nation and the corresponding light

doses received in each session were

7.2 J/cm² and 11.52 J/cm², in a par-

allel-group trial, 8 sessions in total,

twice weekly for 4 weeks; assessed

at 4 weeks after final treatment and

at each treatment session

In the blue-light group, the mean

ILs count (papules and pustules)

dropped from baseline 19.2 to 5.5

(by 71.4%) at final treatment and

in the red-light group from baseline

8.2 to 6.6 at final treatment (by 19.

5%). SDs and further data not given

Choi 2010 20 (1 M, 19 F, age 20-37, mean age

26); all with acne (Cunliffe severity

grade 2-4), FPT III-V

585 nm PDL vs 530-750 nm IPL,

4 treatments at 2-week intervals, in

a split-face trial, assessed 4 and 8

weeks after last treatment

4 weeks after final treatment greater

reductions on PDL sides versus IPL

treatment sides for NILs (47% ver-

sus 33% reduction), but lower for

ILs (62% versus 66%). 8 weeks after

final treatment significantly greater

improvements on PDL sides ver-

sus IPL treatment sides for both

ILs (86% versus 35% reductions)

and NILs (59% versus 43% reduc-

tion). Individual participant data

reported at baseline and 8 weeks (n

= 17). We calculated means (SD)

: IPL at baseline: ILs 6.17 (3.67)

NILs 15 (8.51), at 8 weeks ILs 2.

23 (2.19) NILs 6.52 (4.15) PDL at

baseline: ILs 6.76 (4.08) NILs 14.

64 (8.65), at 8 weeks ILs 0.82(1.13)

NILs 5.41(3.93). Mean differences

(95% CI) between the 2 treatments

at 8 weeks using t-distribution were

2.00 (-0.85, 4.85), P = 0.178, t =

1.431 for changes in ILs and 0.77
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

(-3.65, 5.19), P = 0.735, t = 0.355

for changes in NILs. MDs (95%

CI) between the two treatments at

8 weeks using normal distribution

were 2.00 (-0.74, 4.74), P = 0.15

for changes in ILs and 0.77 (-3.49,

5.03), P = 0.72 for changes in NILs

Jung 2009 18 enrolled, 16 completed (5 M, 11

F, aged 20-31 years, mean age 26);

with mild-moderate acne (Cunliffe

severity grade 2-5), skin types not

given

585 nm PDL vs combined 585/

1064 nm PDL, in a split-face trial,

3 treatments at 2-week intervals, as-

sessed at 8 and 12 weeks after initial

treatment

ILs and NILs reduced by 86% and

69% respectively on the PDL sides

and by 89% and 64% on the 585/

1,064 nm laser sides respectively at

final evaluation (P values reported

as < 0.05 “compared with baseline”)

. No significant difference in the ef-

fect of the two interventions (P val-

ues and further data not provided)

Comparison of light therapies of different doses

Bernstein 2007 7 enrolled, 6 completed (1 M, 6 F,

aged 23-41 years, mean age 29), all

with active papular acne, FPT I-III

Comparison of two 1450 nm laser

treatments; single-pass, high-en-

ergy (13-14 J/cm²) vs double-pass,

low-energy (8-11 J/cm²); 4 treat-

ments at monthly intervals, assessed

1 month following each treatment

and 2 months after final treatment

ILs counts means (SD) dropped

from 19.5 (11.9) to 4.2 (4.7) on

the single-pass face side, and from

16.2 (6.0) to 5.2 (4.5) on the dou-

ble-pass face side. Individual partic-

ipant data reported (n = 6). We cal-

culated mean difference (95% CI)

of -4.33, 95% CI -13.4 to 4.74, P =

0.372, t = -1.063 using t-distribu-

tion and MD (95% CI) of -4.33 (-

12.31, 3.65), P = 0.29 using normal

distribution

Jih 2006 20 (10 M, 10 F), aged 18-39

years (mean 23) with active in

ammatory facial acne; FPT II-VI

1450 nm diode laser in a split-face

trial using anaesthetic cream and 14

J/cm² in one group and 16 J/cm²

in the second, with three treatments

given at 3-4 week intervals, assessed

at 1, 3, 6 and 12 months after nal

treatment

Baseline mean IL counts 16.1 for

the 14/J cm² and 16.8 for the 16 J/

cm² side (SDs not reported). At 1,

3, 6 and 12 month follow-up per-

centage reductions were 75.1%, 88.

6%, 81.6% and 76.1% on the 14

J/cm² and 70.6%, 81.5%, 84.1%

and 70.5% on the 16 J/cm² face

side respectively (P < 0.001). There

was no significant difference in re-

duction between the different light

intensities. Sponsors provided de-

tailed data and our analyses con-

firmed that. The mean differences

(95% CI) in changes in ILs and per-
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

centage changes in ILs calculated

using t-distribution were -2.40 (-6.

46, 1.66), P = 0.26, t = -1.203 and

-3.40 (-14.21, 7.41), P = 0.54, t =

- 0.641 respectively at 1 month; -

3.20 (-7.43, 1.03), P = 0.15, t = 1.

541 and -7.05 (-16.05, 1.95), P =

0.13, t = -1.596 respectively at 3

months; -2.00 (-5.87, 1.87), P = 0.

32, t = -1.053 and 2.49 (-6.37, 11.

35), P = 0.59, t = 0.572 respectively

at 6 months; and -2.40 (-7.13, 2.

33), P = 0.33, t = -1.034 and -5.59

(-26.07, 14.89), P = 0.60, t = -0.

556 respectively at 12 months. The

MDs (95% CI) in changes in ILs

and percentage changes in ILs cal-

culated using normal distribution

were -2.40 (-6.31, 1.51), P = 0.23

and -3.40 (-13.80, 7.00), P = 0.52

respectively at 1 month; -3.20 (-7.

27, 0.87), P = 0.12 and -7.05 (-15.

71, 1.61), P = 0.11 respectively at 3

months; -2.00 (-5.72, 1.72), P = 0.

29 and 2.49 (-6.04, 11.02), P = 0.

57 respectively at 6 months; and -

2.40 (-6.95, 2.15), P = 0.30 and -

5.59 (-25.30, 14.12), P = 0.58 re-

spectively at 12 months

Uebelhoer 2007 11 (2 M, 9 F, age 19-39 years, mean

age 26), 9 completed, all with ≥ 10

inflammatory papules on each side

of the face and Allen-Smith grade

≥ 3 and ≤ 5; skin types not given

1450 nm laser single-pass treatment

consisting of stacked double pulses

vs a double-pass treatment of single

pulses; in a split-face trial, treated

every 3 weeks for a total of 3 treat-

ments, assessed before each follow-

up treatment, and at 3 months after

the final treatment

Statistically significant reduction of

mean acne lesion counts on both

the single-pass side and double-pass

side of 57.6% (P = 0.02) and 49.

8% (P = 0.02), respectively. Further

details not given

NCT00706433 266 (128 M, 138F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

V

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3-week intervals, as-

sessed 3 and 6 weeks after the final

treatment

At 3 weeks after final treatment in-

vestigator-assessed median change

in ILs (SD) was -19.0 (22.8) in

the vehicle 1000 s and -14.5 (24.

0) in the vehicle 500 s group; inves-

tigator-assessed median percentage

change in ILs (SD) was -41.7 (38.

82) in the vehicle 1000 s and -37.0

(40.23) in the vehicle 500 s group.

At 6 weeks after final treatment in-
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Table 2. Investigator-assessed change in lesion count, studies of light-only therapies (excluding comparisons with photodynamic

therapy) (Continued)

vestigator-assessed median change

in ILs (SD) was -21.0 (23.63) in

the vehicle 1000 s and -17.0 (26.

71) in the vehicle 500 s group; in-

vestigator-assessed median percent-

age change in ILs (SD) was -48.4

(32.81) in the vehicle 1000 s and

-45.2 (50.15) in the vehicle 500 s

group. Statistical tests to determine

whether any changes were signifi-

cant could not be performed due

to the study authors’ use of me-

dian changes rather than the typi-

cal mean changes required for sig-

nificance testing in order to make

appropriate comparisons with other

included studies. Furthermore, it is

not clearly stated whether the study

authors implemented an ITT anal-

ysis or a LOCF approach to han-

dling missing data

Light alone versus combined with microdermoabrasion

Wang 2006 20 (7 M, 13 F) age 19-59 years

(mean 34 ± 3) with active in

ammatory facial acne; FPT II-IV

1450 nm diode laser plus micro-

dermoabrasion in a split-face design

with light treatment on the control

side of the face with topical anaes-

thetic to whole face; 4 treatments,

3 weeks apart; assessed at 6 and 12

weeks after the nal treatment

Microdermabrasion plus light treat-

ment decreased the mean acne le-

sion count by 52.8% by 6 weeks and

54.4% by 12 weeks (P <0.02 com-

pared with baseline counts). Light

treatment alone reduced the counts

by 53.5% by 6 weeks and 61.1%

by 12 weeks (P <0.05 compared

with baseline counts). No statisti-

cally significant difference between

the two treatments at any point

Light in combination with carbon lotion versus no treatment

Jung 2012 22 (4 M, 18F), 20 completed (2

M, 18F, aged 19-34 years, mean age

25.4), FPT III-IV, acne severity not

given

Carbon lotion plus quasi-long pulse

and Q-switched 1064 nm Nd:YAG

laser vs non treated control, in a

split-face trial, 3 treatments over

4 weeks, evaluation every 2 weeks

whilst on treatment and then every

4 weeks

Difference in means of both ILs

and NILs statistically significant be-

tween treated and untreated side (P

< 0.001), but clear data for non

treated side not given. Both ILs and

NILs reduced to 58.6% (P < 0.001)

and to 52.4% (P < 0.001) respec-

tively on the laser-treated side

ALA = 5-aminolevulinic acid

BPO = benzoyl peroxide
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CHA = chlorophyll-a

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

GAAS = Global acne assessment scoring scale

IAA = indole 3-acetic acid

IGA = Investigator global assessment score

ILs = inflamed lesions

IPL = intense pulsed light

IR = infrared

ITT = intention-to-treat analysis

LPDL = long pulsed dye laser

LOCF = last observation carried forward

LLT = lower level term

MAL = methyl-aminolevulinate

NILs = non-inflamed lesions

NNTB = number needed to treat for an additional beneficial outcome

OFI = optical fibre intra-tissue irradiation

PDL = pulsed-dye laser

PDT = photodynamic therapy

PT = preferred term

RCT = randomised controlled trial

SD = standard deviation

SE = standard error

SPF = Sun protection factor

TER = total effective rate

TLMB = topical liposomal methylene blue

Change from baseline i.e. absolute change is calculated by subtracting baseline count from count assessed at certain time point.

Percentage change is calculated by dividing the absolute change with baseline count and then multiplying that value by 100 to get

percentages.

Unless specified differently, results presented as reported in the published papers, without performing independent analysis. Please see

Characteristics of included studies for details on withdrawals and drop-outs of participants for each study.

Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies)

Study Participants Intervention(s) and control(s) Investigator-assessed change in le-

sion counts

4. MAL-PDT versus other comparators

MAL-PDT versus red light alone

Pariser 2013 153 participants (87 M/66 F), 100

in the 80 mg/g MAL-PDT group,

53 in the placebo group, aged 12-35

years (mean 18.6), with severe facial

acne vulgaris, IGA score 4, 25-75 ILs

and 20-100 NILs on the face, FPT

I-VI

80 mg/g MAL-PDT under occlu-

sion followed by illumination with

632 nm 37 J/cm²red light vs placebo

cream plus 632 nm 37 J/cm² light in

a parallel-group trial, 4 treatments at

2-week intervals, assessed at 6 weeks

after final treatment

15 withdrawals from the MAL-PDT

group, 4 withdrawals and 1 lost to

follow-up from the placebo group.

ITT analysis was performed. Our

analyses for the individual study

showed that at 6 weeks after final

treatment 80 mg/g MAL-PDT was

superior to placebo cream plus red
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

light in change in ILs (MD -7.80,

95% CI -14.39 to -1.21), in per-

centage change in ILs (MD -21.

10, 95% CI -37.69 to -4.51), but

was not superior in change in NILs

(MD -1.10, 95% CI -8.11 to 5.

91), nor in percentage change in

NILs (MD -3.70, 95% CI -19.30

to 11.90). Please note that the re-

sults of this study were combined

with those of NCT00933543 and

NCT00594425 for the same com-

parison.

NCT00933543 107 participants (48 M/59 F), 54

in the 80 mg/g MAL-PDT group,

53 in the placebo group, aged 11-35

years (mean 17.2), with moderate-

severe facial acne vulgaris, IGA score

3-4, 20-100 ILs and 30-120 NILs

on the face, FPT I-VI

80 mg/g MAL-PDT (without oc-

clusive dressing) followed by illumi-

nation with 632 nm 37 J/cm² red

light vs placebo cream plus 632 nm

37 J/cm² light (without occlusive

dressing) in a parallel-group trial, 4

treatments at 2-week intervals, as-

sessed at 6 weeks after final treat-

ment

3 withdrawals in MAL-PDT group,

6 withdrawals and 1 lost to follow-

up in placebo group. ITT analy-

sis was performed. Our analyses for

the individual study showed that

at 6 weeks after final treatment 80

mg/g MAL-PDT was not superior

to placebo cream plus red light in

change in ILs (MD -0.20, 95% CI -

8.19 to 7.79), in percentage change

in ILs (MD -5.60, 95% CI -21.50 to

10.30), in change in NILs (MD 2.

80, 95% CI -7.13 to 12.73), nor in

percentage change in NILs (MD -1.

60, 95% CI -18.83 to 15.63). Please

note that the results of this study

were combined with those of Pariser

2013 and NCT00594425 for the

same comparison.

NCT00594425 150 participants (59 M/91 F), 50 in

the 40 mg/g MAL-PDT group, 48

in the 80 mg/g MAL-PDT group,

52 in the placebo group, aged 15-40

years (mean 21.3), with moderate-

severe acne, IGA score 3-4, 20-100

ILs and up to 200 NILs on the face,

FPT I-IV

80 mg/mL MAL under occlusion (1.

5h) plus 632 nm 37 J/cm² light vs

40 mg/mL MAL under occlusion (1.

5 h) plus 632 nm 37 J/cm² light vs

placebo cream plus 632 nm 37 J/

cm² light in a parallel-group trial,

4 treatments at 2-week intervals, as-

sessed at 2, 3, 6, 12 and 24 weeks

after final treatment

43 participants completed in the

40 mg/g group, 34 in the 80 mg/

g group and 42 participants com-

pleted in the placebo-cream group,

ITT analysis was performed. Our

analyses showed that at 6 weeks after

final treatment 40 mg/g MAL-PDT

was not superior to placebo cream

plus red light in change in ILs (MD

-3.00, 95% CI -7.76 to 1.76), P = 0.

22, in percentage change in ILs (MD

-7.90, 95% CI -22.33 to 6.53), P =

0.28, in change in NILs (MD -7.50,

95% CI -16.07 to 1.07), P = 0.09,
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

while there was a borderline superi-

ority in percentage change in NILs

(MD -25.80, 95% CI -51.69 to 0.

09), P = 0.05

Our analyses for the individual

study showed that at 6 weeks after

final treatment 80 mg/g MAL-PDT

was not superior to placebo cream

plus red light in change in ILs (MD

-0.80, 95% CI -5.61 to 4.01), in

percentage change in ILs (MD -4.

80, 95% CI -19.85 to 10.25), in

change in NILs (MD -6.90, 95% CI

-15.38 to 1.58), while there was a

borderline superiority in percentage

change in NILs (MD -27.50, 95%

CI -52.76 to -2.24). Please note that

the results of this study were com-

bined with those of Pariser 2013 and

NCT00933543 for the same com-

parison.

NCT00673933 20 (11 M, 9 F), age 14-40 years

(mean 26 years) with moderate-se-

vere acne, FPT V-VI

80 mg/mL MAL plus 653 nm light

vs placebo cream plus 653 nm light,

in a split-back trial, 2 sessions, 2

weeks apart, assessed 4 weeks after

final treatment

Baseline ILs means (full range) were

5.9 (5 to 11) in the PDT group and

6.0 (5 to 10) in the placebo group.

Mean change from baseline in num-

ber of ILs ± SD at 4 weeks was -3.

70 ± 2.43 in MAL-PDT group and

-3.90 ± 2.07 in the placebo plus red

light group. Baseline NILs means

(full range) were 6.5 (1 to 21) in

the PDT group and 5.4 (2 to 17)

in the placebo group. Mean change

from baseline in number of NILs ±

SD at 4 weeks was -2.95 ± 4.84 in

MAL-PDT group and -2.50 ± 2.65

in the placebo plus red light group.

Using t-distribution, we calculated

that at 4 weeks after final treatment

the mean difference (95% CI) in

changes in lesion counts on back

sides treated with MAL-PDT and

those treated with placebo cream

plus red light was non significant

for ILs 0.20 (-1.24, 1.64), P = 0.79,

t = 0.280, as well as for NILs -0.

45 (-2.95, 2.05), P = 0.73, t = -0.

365. 17 participants completed the
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

study, results reported for 20, ITT

analysis performed. MD (95% CI)

in changes in lesion counts on back

sides treated with MAL-PDT and

those treated with placebo cream

plus red light was non significant for

ILs 0.20 (-1.20, 1.60), P = 0.78, as

well as for NILs -0.45 (-2.87, 1.97)

, P = 0.72 in the analyses using nor-

mal distribution

Hörfelt 2006 30 (25 M, 5 F), 27 completed, aged

15-28 years (mean 18) with moder-

ate-severe inflammatory facial acne

(Leeds score 5-10); FPT types I-III

635 nm light plus MAL vs placebo

cream and light in a split-face trial,

two treatments, 2 weeks apart, as-

sessed at 4 and 10 weeks after treat-

ment

MAL-PDT significantly more effec-

tive than light alone for IL: median

percentage reduction 63% (95% CI

50% to 71%) versus 28% (95% CI

19% to 47%) at 4 weeks (P = 0.

0004), and 54% (95% CI 35% to

64%) versus 20% (95% CI 8% to

50%) at 10 weeks (P = 0.0006).

No statistically significant difference

in treating NILs observed between

two interventions (open comedones

P = 0.6875, closed comedones P

= 1.00). Intention-to-treat analy-

sis (last observation carried forward

method) results reported (n = 30).

Study authors provided further data

on changes and percentage changes

in ILs (ITT population). Changes

in means (SD) in ILs were 9.4 (7.

4) at 4 weeks and 8.2 (7.4) at 10

weeks after final treatment in the

MAL-PDT group and 6.8 (7.8) at 4

weeks and 5.7 (8.7) at 10 weeks re-

spectively in the placebo cream plus

light group. Percentage changes in

means (SD) in ILs were 53.6% (29.

1) at 4 weeks and 45.7 (34.5) at

10 weeks after final treatment in the

MAL-PDT group and 29.7% (30.

7) at 4 weeks and 26.6% (38.6%) at

10 weeks respectively in the placebo

cream plus light group. We calcu-

lated that MAL-PDT was not supe-

rior to placebo cream plus light in

change in ILs at 4 weeks nor at 12

weeks, with mean differences (95%
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

CI) of -2.60 (-6.45, 1.25), P = 0.

19 and -2.50 (-6.59, 1.59), P = 0.23

respectively. Howewer, it was supe-

rior in percentage change in ILs at 4

weeks and percentage change in ILs

at 10 weeks, with mean differences

(95% CI) of -23.90 (-39.04, -8.76)

, P = 0.002 and -19.10 (-37.63, -0.

57), P = 0.04 respectively

MAL-PDT versus yellow light alone

Haedersdal 2008 15 (5 M, 10 F) age 18-31 years (me-

dian 18), with at least 12 facial in

ammatory acne lesions; FPT I-III

Split-face design with non-purpuric

LPDL 595 nm full-face treatment

and MAL cream applied to ran-

domised side of the face for 3 h be-

fore laser exposure, with dynamic

cooling device; 3 treatments at 2-

week intervals; assessed 4 and 12

weeks after nal treatment

Median percentage reduction in IL

counts was significantly greater with

MAL-LPDL than with LPDL at 4

weeks (70% versus 50%, P = 0.03)

and 12 weeks (80% versus 67%,

P = 0.004). Median percentage re-

duction in NILs lesions was signif-

icantly greater on the MAL-LPDL

side at 4 weeks (P = 0.035) but

difference between the treatments

(53% versus 42%) did not achieve

statistical significance at final follow-

up (P = 0.158). Median IL counts

(25% to 75% percentiles) at base-

line, 4 and 12 weeks were 21.0 (16-

36), 7 (4.75-15) and 3.5 (2-9.5)

on the MAL-LPDL side, and 22

(14-36), 10 (6.5-16) and 7 (2-9.5)

on the LPDL side respectively. Me-

dian NIL counts (25% to 75% per-

centiles) at baseline, 4 and 12 weeks

were 33 (26-41), 23 (17-40) and 15

(9-21) on the MAL-LPDL side, and

32 (25-41), 26 (17-33) and 20 (12-

27) on the LPDL side respectively

MAL-PDT versus placebo or no treatment

Wiegell 2006b 36 participants: 21 in treatment

group age 23 ± 5 years (9 M, 10 F

analysed) and 15 in control group

age 24 ± 5 years (3 M, 9 F analysed)

, with > 12 inflammatory acne le-

sions; FPT II-V

Comparison of MAL plus 630 nm

with no treatment in a parallel-

group trial; two treatments, 2 weeks

apart, assessed every 4 weeks for 12

weeks after treatment

A significantly greater median re-

duction in ILs in the treatment

group at 8 weeks (P = 0.023) and

12 weeks (P = 0.0023) at 12 weeks.

Median ILs change from baseline

(range) at 12 weeks was 24 (-4 to 55)

in the MAL-PDT group and 0 (-39

to 19) in the control group. Median
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ILs count (range) at baseline, 4 , 8

and 12 weeks were 46 (13 to 99),

24 (9 to 68), 22 (8 to 83) and 14

(4 to 44) in the MAL-PDT group

and 32 (13 to 99), 32 (8 to 128)

, 42 (9 to 109) and 40 (13 to 80)

in the control group. Non signifi-

cant difference in median change in

NILs between the MAL-PDT and

control group (P = 0.90) at 12 weeks.

Median NILs change from baseline

(range) at 12 weeks was 6 (-15 to 18)

in the MAL-PDT group and 2 (-14

to 35) in the control group. Median

NILs count (range) at baseline, 4, 8

and 12 weeks were 17 (2 to 73), 22

(0 to 56), 24 (6 to 59) and 24 (9

to 74) in the MAL-PDT group and

24 (2 to 64), 19 (0 to 76), 21 (2 to

81) and 31 (5 to 59) in the control

group

MAL-PDT other

Bissonnette 2010 44 participants, 33 completed (M/F

not stated), aged 18-40 years (mean

24.4), 22 randomised to each group,

10 ≥ ILs on each side of the face

and a Global Acne Severity score 3

≥, FPT I-IV

80 mg/mL MAL plus 630 nm 25 J/

cm² light vs 80 mg/mL MAL plus

630 nm 37 J/cm² light in a parallel-

group trial, split-face randomisation

within each group to occlusion or

no occlusion, 4 treatments at 2-week

intervals, assessed at 4 and 12 weeks

after final treatment

ILs means (95% CIs) changed from

baseline 16.7 (11.8 to 21.5), 16.6

(12.6 to 20.5), 14.9 (12.3 to 17.1)

and 15.7 (13.17 to 18.8) on the non-

occluded 25 J/cm², occluded 25 J/

cm², non-occluded 37 J/cm² and oc-

cluded 37 J/cm² face sides, respec-

tively to 11.0 (8.7 to 13.4), 9.4 (6.

3 to 12.4), 8.6 (5.2 to 11.9) and 8.9

(5.5 to 11.8) respectively at 12 weeks

after final treatment. NILs means

(95% CIs) changed from baseline

10.8 (7.0 to 14.6), 11.3 (7.9 to 14.

7), 14.6 (7.8 to 21.4) and 15.1 (8.

9 to 21.3) on the non-occluded 25

J/cm², occluded 25 J/cm², non-oc-

cluded 37 J/cm² and occluded 37 J/

cm² face sides, respectively to 8.6 (5.

7 to 11.5), 7.5 (4.9 to 10.1), 12.7

(5.8 to 19.6) and 12.2 (5.8 to 18.

6) respectively at 12 weeks after final

treatment. The number of ILs was

significantly lower than baseline on

all face sides but the non-occluded
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25 J/cm² (based on non-overlap-

ping 95% CI). No statistically sig-

nificant difference in mean reduc-

tion of ILs between face sides with

and without occlusion, for both 25

J/cm² and 37 J/cm². No statistically

significant difference in NILs mean

change from baseline between the

treatments at 12 weeks follow-up.

ITT analysis (LOCF method) re-

sults reported

Hong 2013 22 (2 M, 20 F), aged 19-35 years

(mean not given), “at least grade

2 (Cunliffe acne grading system)”,

FPT IV-V

MAL plus 630 nm light vs MAL plus

530-750 nm light in a split-face trial,

3 treatments in total, 2-week inter-

vals, assessed at 4 weeks after treat-

ment

At 4 weeks after treatment, there was

no statistically significant difference

between red-light and IPL-treated

sides in mean percentage reduction

of ILs (69.5% versus 72.0% respec-

tively) and NILs (43.4% versus 46.

3% respectively). Further data not

provided

NCT00594425 150 participants (59 M/91 F), 50 in

the 40 mg/g MAL-PDT group, 48

in the 80 mg/g MAL-PDT group,

52 in the placebo group, aged 15-40

years (mean 21.3), with moderate-

severe acne, IGA score 3-4, 20-100

ILs and up to 200 NILs on the face,

FPT I-IV

80 mg/mL MAL under occlusion (1.

5 h) plus 632 nm 37 J/cm² light

vs 40 mg/mL MAL under occlusion

(1.5 h) plus 632 nm 37 J/cm² light

vs placebo cream plus 632 nm 37

J/cm² light in a parallel-group trial,

4 treatments at 2-week intervals, as-

sessed at 2, 3, 6, 12 and 24 weeks

after final treatment

37 participants completed in the

80 mg/g group, and 43 completed

in the 40 mg/g group, ITT anal-

ysis was performed. Our analyses

showed that at 6 weeks after final

treatment 80 mg/g MAL-PDT was

not superior to 40 mg/g MAL-PDT

in change in ILs (MD 2.20, 95% CI

-2.57 to 6.97), P = 0.37, in percent-

age change in ILs (MD 3.10 95% CI

-11.8 to 17.38), P = 0.67, in change

in NILs (MD 0.6, CI 95% -6.36 to

7.56), P = 0.87, nor in percentage

change in NILs (MD -1.7, 95% CI

-20.67 to 17.27), P = 0.94

Yeung 2007 30 participants (8 M, 15 F ) aged 18-

41 years (mean 25) with moderate

facial acne; FPT IV-V

All participants used topical adapa-

lene 0.1% gel at night and were ran-

domised to 2 split-face treatment

groups: 530-750 nm light with con-

tact cooling gel plus MAL vs IPL

only; and IPL with contact cooling

gel vs topical adapalene-only con-

trol; 4 treatments with intervals of 3

weeks, assessed after each treatment

and at 4 and 12 weeks post-treat-

ment

Only the control face side showed a

statistically significant mean reduc-

tion (P =0.01) in IL counts. At 4

weeks and 12 weeks IL counts means

(SE) were reported to be reduced

by 52.7% (52.5) and 64.5% (54.

8) on the MAL-PDT face sides; 22.

1% (55.3) and 22.9% (52.2) on the

light-only face sides; and 72.4% (19.

9) and 88% (12.5) on the control

face sides. A significant reduction in

comedones on the MAL-PDT (P =
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0.05) and light-only (P = 0.01) face

sides at 12 weeks compared with the

control face sides. At 4 weeks and

12 weeks NIL counts means (SE) re-

duced by 51.6 (26.1) and 38 (53.5)

on the MAL-PDT face sides; 15.5

(42.3) and 43.6 (26.5) on the light-

only face sides. 4 weeks after final

treatment NIL counts means (SE)

reduced by 13.8% (34) on the con-

trol face sides, but increased by 15.

1% (SE) 12 weeks after final treat-

ment. We performed analyses based

on t-distribution and found that

MAL-PDT was not superior to IPL

alone in percentage change in ILs at

both 4 weeks and at 12 weeks, with

mean differences (95% CI) of -30.

60 (-70.37, 9.17), P = 0.141, t =

-1.567 and -41.60 (-81.90, -1.30),

P = 0.052, t = -2.103 respectively.

However, we found a transient supe-

rior effect on percentage change in

NILs at 4 weeks, which was lost at 10

weeks, with mean differences (95%

CI) of -36.10 (-60.18, -12.02), P =

0.006, t = -3.054 and 5.60 (-29.13,

40.33), P = 0.754, t = 0.328 respec-

tively. We found no difference in ef-

fect between adapalene and MAL-

PDT in percentage change in ILs at

both 4 weeks and at 12 weeks, with

mean differences (95% CI) of 19.70

(-15.32, 54.72), P = 0,283, t = 1.

170 and 23.50 (-11.68, 58.68), P =

0.205, t = 1.390 respectively. How-

ever, MAL-PDT also had a transient

superior effect to adapalene on per-

centage change in NILs at 4 weeks,

which was lost at 10 weeks, with

mean differences (95% CI) of -37.

80 (-63.97, -11.63), P = 0.01, t = -

3.005 and -53.10 (-119.64, 13.44)

, P = 0.133, t = -1.660 respectively.

Results of our analyses based on nor-

mal distribution were not substan-

tially different and also showed that
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MAL-PDT was not superior to IPL

alone in percentage change in ILs at

both 4 weeks and at 12 weeks, with

mean differences (95% CI) of -30.

60 (-68.86, 7.66), P = 0.133 and -

41.60 (-80.38, -2.82), P = 0.0401

respectively. We also found a tran-

sient superior effect on percentage

change in NILs at 4 weeks, which

was lost at 10 weeks, with mean

differences (95% CI) of -36.10 (-

59.27, -12.93), P = 0.014 and 5.

60 (-27.82, 39.02), P = 0.683 re-

spectively. We also found no differ-

ence in effect between adapalene and

MAL-PDT in percentage change in

ILs at both 4 weeks and at 12 weeks,

with mean differences (95% CI) of

19.70 (-13.30, 52.70), P = 0.240

and 23.50 (-9.65, 56.65), P = 0.162

respectively. We also found a tran-

sient superior effect of MAL-PDT

as compared to adapalene in per-

centage change in NILs at 4 weeks,

which was lost at 10 weeks, with

mean differences (95% CI) of -37.

80 (-62.46, -13.14), P = 0.007 and

-53.10 (-115.80, 9.60), P = 0.120

respectively

5. ALA-PDT versus other comparators

ALA-PDT versus red light alone

Pollock 2004 10 (9 M, 1 F) age 16-40 years (mean

26.9) with mild-moderate acne of

the back, Leeds grades 2-4; FPT I-

V

Four equal 30 cm² areas on the

back: 635 nm light plus ALA vs light

alone; ALA alone; untreated con-

trol; treated weekly for 3 weeks, as-

sessed at each treatment and 3 weeks

after nal treatment

Statistically significant reduction

from baseline in ILs counts from sec-

ond treatment (P < 0.005) at the

ALA-PDT site but not the other

sites: reduction in acne was 69% at

21 days’ follow-up. Further data re-

ported in graph format, mean ILs at

baseline 8.3 and 11.6 at light alone

and ALA-PDT areas respectively de-

creased to 6.1 and 3.6 respectively at

3 weeks’ follow-up. Other data not

given

ALA-PDT versus blue light alone
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NCT00706433 266 (128 M, 138F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

V

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3-week intervals, as-

sessed 3 and 6 weeks after the final

treatment

At 3 weeks after final treatment in-

vestigator-assessed median change

in ILs (SD) was -18.0 (26.3) in ALA

1000 s, -14.0 (26.8) in the ALA

500 s, -19.0 (22.8) in the vehicle

1000 s and -14.5 (24.0) in the ve-

hicle 500 s group; investigator-as-

sessed median percentage change in

ILs (SD) was -37.5 (38.79) in ALA

1000 s, -29.2 (46.68) in the ALA

500 s, -41.7 (38.82) in the vehicle

1000 s and -37.0 (40.23) in the ve-

hicle 500 s group. At 6 weeks after

final treatment investigator-assessed

median change in ILs (SD) was -18.

5 (30.15) in ALA 1000 s, -13.0 (28.

74) in the ALA 500 s, -21.0 (23.63)

in the vehicle 1000 s and -17.0 (26.

71) in the vehicle 500 s group; inves-

tigator-assessed median percentage

change in ILs (SD) was -34.4 (37.8)

in ALA 1000 s, -29.0 (42.57) in the

ALA 500 s, -48.4 (32.81) in the ve-

hicle 1000 s and -45.2 (50.15) in the

vehicle 500 s group. Statistical tests

to determine whether any changes

were significant could not be per-

formed due to the study authors’ use

of median changes rather than the

typical mean changes required for

significance testing in order to make

appropriate comparisons with other

included studies. Furthermore, it is

not clearly stated whether the study

authors implemented an ITT analy-

sis or a LOCF approach to handling

missing data

ALA-PDT versus IPL alone

Oh 2009 20 (4 M, 16 F) , aged 18-30 years, 9

in the short incubation group (3 M,

6 F, mean age ± SD 23 ± 4.12 years)

and 10 in the long incubation group

(1 M, 9 F and 23 ± 5.53 years), with

moderate and severe acne (Evaluator

Global Severity Score 3 and 4); FPT

II-IV

20% ALA plus 590 nm IPL; 2 par-

allel groups: short incubation (30

min) vs long incubation (3 h), one

half of the face within each treated

with IPL alone; 3 treatments at 4-

week intervals, assessed 4 weeks after

each treatment and 8 and 12 weeks

after the third treatment

Mean reduction of ILs 84.4% in the

long-incubation-time group, 72.6%

in the short-incubation-time group

and 65.9% on the face sides treated

with IPL alone at 4 weeks (P < 0.

001 in all cases). Mean reduction of

ILs 89.5% in the long-incubation-

time group, 83.0% in the short-
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incubation-time group and 74.0%

on the face sides treated with IPL

alone at 12 weeks (P < 0.001 in all

cases). Mean reduction significantly

greater in the long-incubation sides

versus the IPL-alone sides (P = 0.

01). The difference was not statisti-

cally significant between short-incu-

bation and placebo-treated sides (P

= 0.21). Further data not given

Mei 2013 41 (24 M, 17 F), mean age 24 years,

21 in the ALA-IPL PDT group, 20

in the placebo cream-IPL group, II-

IV Pillsbury grade acne; FPT II-IV

10% ALA plus 420-950 nm light

versus placebo cream plus 420-950

nm light in a parallel-group trial, 4

treatments in total, weekly, assessed

4, 8 and 12 weeks after treatment

ILs counts (% mean ± SE) reduced

by 76.3 ± 3.7, 81.5 ± 4.6 and 83.6

± 4.1 at 4, 8 and 12 weeks after final

treatment respectively in the ALA-

IPL group and by 64.9 ± 4.1, 68.

3 ± 4.4 and 69.8 ± 4.6 respectively

in the IPL-only group. Mean NILs

counts (% mean ± SE) reduced by

44.9 ± 5.2, 49.9 ± 6.6 and 57.5 ±

6.8 at 4, 8 and 12 weeks after final

treatment respectively in the ALA-

IPL group and by 29.3 ± 5.6, 30.

7 ± 6.7 and 30.7 ± 6.7 in the IPL

only group respectively. Our analy-

ses based on t-distribution showed

that ALA-PDT was superior to light

alone in percentage changes in ILs,

with mean differences (95% CI) of

13.80 (1.34, 26.26), P = 0.04, t =

2.240 and in percentage changes in

NILs, with MDs (95% CIs) of 24.

10 (4.65, 43.55), P = 0.02, t = 2.506.

Analyses based on normal distribu-

tion showed similar results; ALA-

PDT was superior to light alone

in percentage changes in ILs, with

mean differences (95% CI) of 13.80

(1.72, 25.88), P = 0.03 and in per-

centage changes in NILs, with MDs

(95% CIs) of 24.10 (5.25, 42.95), P

= 0.01

Ragab 2014 25 (1 M, 24 F), age 14-39 years, 15

in the ALA-IPL group (mean 19.7)

and 10 in the IPL alone group (mean

age 19.0), “with mild-moderate fa-

cial acne” ; FPT III-V

20% ALA plus 560? nm IPL ver-

sus 560 nm IPL alone; in a parallel-

group trial; 2 treatments at 2-week

intervals, assessed 2 and 8 weeks af-

ter final treatment

Mean ILs counts decreased from

baseline 15.7 to 7.7 and 5.4 at 2 and

8 weeks respectively in the ALA-IPL

group; and from baseline 9.6 to 5.2

and 4.4 at 2 and 8 weeks respectively

in the IPL-alone group. Mean NILs
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(comedones) counts decreased from

baseline 50.9 to 36.9 and 31.3 at 2

and 8 weeks respectively in the ALA-

IPL group; and from baseline 41.8

to 23.8 and 24.4 at 2 and 8 weeks

respectively in the IP- alone group.

Mean combined lesion counts de-

creased from baseline 66.6 to 35.7

at 8 weeks in the ALA-IPL group;

and from baseline 51.4 to 28.8 at 8

weeks in the IPL-alone group. SDs

were not reported

Mean percentage reductions from

baseline at 8 weeks in ALA-IPL

group compared with IPL alone

were reported to be 73.4 versus 18.

9% (P = 0.012) for ILs, 33.6 versus

29.8% (P = 0.739) for NILs (come-

dones) and 45.6 versus 27.8% (P =

0.202) for combined lesion counts

respectively

ALA-PDT versus no treatment

Orringer 2010 99 screened, 44 enrolled (14 M, 30

F), age range 15-50, mean age 25,

all with clinically evident facial acne,

all FPT included

20% ALA plus PDL compared with

no treatment in a split-face trial, 3

treatments at 2-week intervals, eval-

uated every 2 weeks for a total of 16

weeks

No statistically significant differ-

ences reported between treated and

untreated control skin in papules (P

= 0.62), pustules (P = 0.85), cysts (P

= 0.49), closed (P = 0.21) and open

comedones (P = 0.27) at week 16.

Transient statistically significant de-

crease from baseline in mean papule

counts on treated sides when com-

pared with untreated sides (P = 0.

01) at week 10. No statistically sig-

nificant difference between treated

and untreated control sides in all

other lesion counts at week 10. At

week 12 mean changes from base-

line (95% CIs) in papules, pustules,

cysts, closed and open comedones

were -1.79 (-5.98 to 2.39), -2.72 (-

6.65 to 1.20), 0.38 (-0.20 to 0.96)

, -6.97 (-13.30 to -0.63) and -4.

79 (-11.62 to 2.04) on the treated

sides respectively, and -0.97 (-4.32

to 2.39), -2.62 (-6.25 to 1.01), 0.

24 (-0.33 to 0.82), -4.07 (-9.12 to
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0.98) and -6.79 (-13.88 to 0.29)

on the untreated sides respectively.

Our analyses using LOCF data (n =

44) confirmed transient statistically

significant decrease from baseline

in investigator-assessed change in

ILs (papules) on treated sides when

compared with untreated sides at

week 10 of the study (i.e. 4 weeks

after final treatment), with MD -4.

50 (95% CI -8.28 to -0.72), P =

0.02. We found no significant dif-

ferences in means between treated

and untreated face sides for inves-

tigator-assessed change in ILs (pus-

tules) -0.60 (-5.09, 3.89), P = 0.79,

for investigator-assessed change in

NILs (open comedones) -0.37 (-7.

76, 7.02), P = 0.92, for investiga-

tor-assessed change in NILs (closed

comedones) -3.90 (-12.05, 4.25), P

= 0.35, and for cysts 0.03 (-0.53,

0.59), P = 0.92. Our analyses also

confirmed no significant differences

in means between treated and un-

treated face sides at week 16 (i.e.

10 weeks after final treatment), MD

(95% CIs) for investigator-assessed

change in ILs (papules) was -0.82 (-

6.03, 4.39), P = 0.76, for investiga-

tor-assessed change in ILs (pustules)

-0.10 (-5.29, 5.09), P = 0.97, for in-

vestigator-assessed change in NILs

(open comedones) 2.00 (-7.51, 11.

51), P = 0.68, for investigator-as-

sessed change in NILs (closed come-

dones) -2.90 (-10.78, 4.98), P = 0.

47, and for cysts 0.14 (-0.66, 0.94),

P = 0.73. Please note that we based

all the calculations from the values

provided in the table reported, and

we double and triple checked the

values using both RevMan and R

statistical software, but some of our

P values did not match up with the

ones presented by the study authors
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Pollock 2004 10 (9 M, 1 F) age 16-40 years (mean

26.9) with mild-moderate acne of

the back, Leeds grades 2-4; FPT I-

V

Four equal 30 cm² areas on the

back: 635 nm light plus ALA vs light

alone; ALA alone; untreated con-

trol; treated weekly for 3 weeks, as-

sessed at each treatment and 3 weeks

after final treatment

Statistically significant reduction

from baseline in ILs counts from sec-

ond treatment (P < 0.005) at the

ALA-PDT site but not the other

sites: reduction in acne was 69% at

21 days’ follow-up. Further data re-

ported in graph format, mean ILs

at baseline 11.6 and 10.1 at ALA-

PDT and no treatment control areas

respectively decreased to 3.6 and 6.

3 respectively at 3 weeks’ follow-up.

Other data not given

ALA-PDT other

Barolet 2010 10 (7M, 3F, aged 13-54, mean

age 26.2), with mild-moderate acne,

with ≥10 acne lesions, FPT I-III

970 nm IR pre-treatment plus ALA

and 630 nm PDT vs ALA-PDT

alone, 1 treatment in a split-face or

split-back design, evaluated after 4

weeks

Significantly greater improvement

in IL medians on the IR pre-treated

versus control side 4 weeks after

treatment (P < 0.0001). Median

percentage reduction (95% CI for

mean?) in ILs was 73% (51% to

81%) on the IR pre-treated side ver-

sus 38% (8% to 55%) on the con-

trol side. Further data not provided,

95% CI reported for means, but

means were not given

NCT00706433 266 (128 M, 138 F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

V

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3-week intervals, as-

sessed 3 and 6 weeks after the final

treatment

At 3 weeks after final treatment in-

vestigator-assessed median change

in ILs (SD) was -18.0 (26.3) in ALA

1000 s, and -14.0 (26.8) in the ALA

500 s, -19.0 (22.8) group; inves-

tigator-assessed median percentage

change in ILs (SD) was -37.5 (38.

79) in ALA 1000 s and -29.2 (46.

68) in the ALA 500 s group. At

6 weeks after final treatment inves-

tigator-assessed median change in

ILs (SD) was -18.5 (30.15) in ALA

1000 s and -13.0 (28.74) in the

ALA 500 s group; investigator-as-

sessed median percentage change in

ILs (SD) was -34.4 (37.8) in ALA

1000 s and -29.0 (42.57) in the ALA

500 s group. Statistical tests to de-

termine whether any changes were

significant could not be performed

due to the study authors’ use of me-
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

dian changes rather than the typi-

cal mean changes required for sig-

nificance testing in order to make

appropriate comparisons with other

included studies. Furthermore, it is

not clearly stated whether the study

authors implemented an ITT analy-

sis or a LOCF approach to handling

missing data

Pollock 2004 10 (9 M, 1 F) age 16-40 years (mean

26.9) with mild-moderate acne of

the back, Leeds grades 2-4; FPT I-

V

Four equal 30 cm² areas on the

back: 635 nm light plus ALA vs light

alone; ALA alone; untreated con-

trol; treated weekly for 3 weeks, as-

sessed at each treatment and 3 weeks

after final treatment

Statistically significant reduction

from baseline in ILs counts from sec-

ond treatment (P < 0.005) at the

ALA-PDT site but not the other

sites: reduction in acne was 69% at

21 days’ follow up. Further data re-

ported in graph format, mean ILs

at baseline 6.6 and 11.6 at light-

alone, ALA-alone, ALA-PDT and

no-treatment control areas respec-

tively decreased to 4.6 and 3.6 re-

spectively at 3 weeks follow-up.

Other data not given

Taub 2007 22 recruited, 19 participated, mean

± SD age 26.5 ± 9.1 years, 7 M, 12

F, with moderate-severe acne and >

10 in ammatory acne lesions; FPT

not given

Comparison of PDT with different

light sources for activation: ALA ac-

tivated by IPL (600-850 nm), or a

combination of IPL (580-980 nm)

and bipolar radiofrequency energies,

or blue light (417 nm) in a paral-

lel-group trial; 3 treatments at 2-

week intervals; follow-up at 1 and 3

months after nal treatment

Reductions in counts in all 3 groups,

highest in the IPL activation group

and lowest in the blue-light group,

but the difference was not statisti-

cally significant (P values not given).

Median lesion count percentage re-

ductions (96.9% CI) at 1 month af-

ter treatment were 76.8 (12.5 to 86.

4) in the IPL group, 47 (8.3 to 82.2)

in the IPL-RF group and 52.8 (-88.

9 to 66.7) in the blue-light group.

At 3 months after treatment, me-

dian lesion count percentage reduc-

tion (range, defined as “difference

between the upper and lower ends of

96.9% CI, indicated when <5 data

points are available”) was 73.2 (72.

4) in the IPL group, 41.6 (167.5%)

in the IPL-RF group and -88.9 (123.

3) in the blue-light group

Yin 2010 180 ( 83 M, 97 F), aged 18-38 years,

mean 25.8, with moderate-severe fa-

cial acne (Pillsbury), FPT III-IV

633 ± 3 nm (red light) plus differ-

ent ALA concentrations (5%, 10%,

15% and 20%) vs red light alone, 4

treatments every 10 days, 4 parallel

Greater reduction in both IL and

NIL counts at sides treated by ALA-

PDT of all concentrations com-

pared with the controls treated by
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

groups, each treated with a different

concentration on the right side and

placebo agent on the left side; assess-

ments at 2, 4, 12 and 24 weeks after

last treatment

red light alone at 2 weeks (P < 0.001)

, 4 weeks (P < 0.05), 12 weeks (P

< 0.001) and 24 weeks (P < 0.001)

. Combined data from all follow-

up visits, the higher-concentration

ALA treatment groups showed more

improvement than the lower-con-

centration groups (P<0.01). Means

(SD) reported in graph format only.

Our interpretation of the graph was

that ILs reduced from baseline 21

(5), 20.5 (5.5), 19 (5), 21 (5) and

20 (4) in the 20% ALA group, 15%

ALA group, 10% ALA group, 5%

ALA group and control face sides re-

spectively to 1 (0.5), 1.3 (0.5), 3.3

(1), 4 (1) and 5 (1) in the 20% ALA

group, 15% ALA group, 10% ALA

group, 5% ALA group and control

face sides respectively. NILs reduced

from baseline 12.9 (4.5), 13 (3.5),

13 (4), 12.5 (3.5) and 11.5 (4) in the

20% ALA group, 15% ALA group,

10% ALA group, 5% ALA group

and control face sides respectively to

1.4 (1), 1.4 (0.5),1.5 (0.5), 2.5 (0.

5) and 5.5 (1.5) in the 20% ALA

group, 15% ALA group, 10% ALA

group, 5% ALA group and control

face sides respectively at 24 weeks af-

ter final treatment. We judged fur-

ther analyses would be biased due to

lack of precise data, so we did not

perform them

6. MAL-PDT versus ALA-PDT

Wiegell 2006a 15 participants > 18 years but age

range not given, with > 12 in

ammatory acne lesions; FPT not

stated

Comparison of MAL and ALA

creams: 620 nm light with split-face

design; one full-face PDT treatment

with MAL on one side and ALA on

the other, assessed at 6 and 12 weeks

after treatment

No significant differences in reduc-

tions of ILs between ALA- and

MAL-treated sides at 6 weeks’ (P =

0.061) and 12 weeks’ (P = 0.08) fol-

low-up. Baseline differences in ILs

counts (P = 0.0049). Median ILs

counts (inter-quartile range) at base-

line, 6 and 12 weeks after treatment

were 19 (13 to 27), 8 (6 to 14) and 8

(3 to 11) on the MAL-treated sides

and 16 (11 to 22), 5 (3 to 11) and 5

(3 to11) on the ALA-treated sides re-
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

spectively. No significant differences

in reductions of NIL between ALA-

and MAL-treated sides at 6 weeks’

(P = 0.18) and 12 weeks’ (P = 0.052)

follow-up. Median NILs counts (in-

ter-quartile range) at baseline, 6 and

12 weeks after treatment were 14 (6

to 22), 21 (17 to 31) and 17 (9 to

29) on the MAL-treated sides and

17 (7 to 21), 18 (13 to 29) and 20

(17 to 38) on the ALA-treated sides

respectively

7. Other (non-MAL, non-ALA) PDT versus other comparators

Indocyanine green-PDT

Genina 2004 12 (5 M, 7 F) aged 17-27 years

(mean age not given) with light-se-

vere acne on the face or back; FPT

not given

803 nm low-intensity diode laser ±

indocyanine green (ICG), single (8

participants) and multiple (4 partic-

ipants) treatment groups, multiple

treatment group had 2 treatments

weekly for 4 weeks, assessed 1 week

and 1 month after treatment

IL counts improved by 23% at

4 weeks for the single treatment

groups and by 7% for control at ICG

plus light sites; 80% improvement

at 4 weeks for the multiple treat-

ment group versus no improvement

for control. More improvement was

seen in participants with severe acne

Kim 2009 16 (7 M, 9 F) aged 16-34 years,

mean age 25 ± 3.09, with mild-mod-

erate acne, skin types not given, 9

in single, 7 in multiple treatment

group, FPT not given

2 groups randomised: single treat-

ment vs multiple (once-weekly over

3 weeks); right cheek of each pa-

tient ICG plus 805 nm light, left

cheek light only and forehead “spon-

taneous resolution” control, evalu-

ated 2 and 4 weeks after final treat-

ment, multiple group also at final

treatment

Significant improvement only in

mean number of closed comedones

at PDL-treated side at all assessment

periods, and at light-only side at

4 weeks post-treatment when com-

pared to “spontaneous resolution”

control (P < 0.05 in all cases). ILs

improved at all sites, but non signif-

icantly (other data not given). Not

reported whether there were differ-

ences between the two groups. Fur-

ther data not given and part of the re-

sults reported in graph format. Our

interpretation of the graph was that

mean counts of closed comedones

reduced from baseline 15 to 9 on

the PDT sides and from 16 to 14

on the light-only sides respectively

at final evaluation in the single treat-

ment group, and from baseline 12 to

8 on the PDT sides and from 13 to

10 on the light-only sides in the mul-

tiple treatment group respectively
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

Indole 3-acetic acid (IAA)-PDT

Na 2011 14 participants with inflammatory

acne, sex, age, acne severity and FPT

not given

520 nm green light plus 0.015%

IAA vs placebo cream plus green

light, split-face trial, 3 treatments at

2-week intervals, assessed 0, 2, 4 and

6 weeks of treatment

Improvement in ILs count was ob-

served on both sides. Difference be-

tween treatment and control group

statistically significant from week 4

after final treatment (P < 0.05). Fur-

ther data not given and reported in

graph format. Our interpretation of

the graph was that mean? ILs counts

reduced from baseline 16.5 to 15.2

on the control sides, and from 16.3

to 14 on the treatment sides

Topical liposomal methylene blue (TLMB)-PDT

Fadel 2009 20 (M/F not stated), age not stated

(> 18 years), with mild-moderate

acne, FPT not given

TLMB plus 650 nm light vs no

treatment in a split-face trial, 2 treat-

ments in total, weekly, assessed ev-

ery 2 weeks for 3 months after treat-

ment

At 4 weeks IL counts decreased

by 83.3% and NILs by 63.6% on

the treated sides. Results for control

sides not reported in narrative form.

At 12 weeks reduction was also sig-

nificant for ILs (P < 0.01) and NILs

(P < 0.01). Further data not given

Chlorophyll-a (CHA)-PDT

Song 2014 24 (14 M, 10 F), mean age 23.4 ±

3.5 years; range 18-32 years, “acne

on both sides of the face”, Cunliffe

grades 2-4, FPT III-IV

430 plus 660 nm light combined

with CHA vs 430 plus 660 nm light

alone in a split-face trial, 8 treat-

ments in total, twice weekly, final as-

sessment 2 weeks after last treatment

2 weeks after final treatment papule

counts reduced from baseline 13.

0 to 5.1 on the CHA plus light

sides and from baseline 13.1 to 8.6

on the light-only sides (P = 0.030,

SDs not given); pustule counts re-

duced from baseline 3.8 to 1.3 on

the CHA-plus-light sides and from

baseline 4.2 to 3.0 on the light-only

sides (P < 0.001, precise P value not

given, SDs not given); open come-

done counts reduced from baseline

9.0 to 4.2 on the CHA-plus-light

sides and from baseline 9.1 to 6.7

on the light-only sides (P = 0.011,

SDs not given); closed comedones

counts reduced from baseline 18.4

to 8.5 on the CHA-plus-light sides

and from baseline 18.4 to 13.3 on

the light-only sides (P = 0.014, SDs

not given); nodules & cyst counts
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Table 3. Investigator-assessed change in lesion count, studies of photodynamic therapy (including comparisons with light-

only therapies) (Continued)

reduced from baseline 0.6 to 0.1 on

the CHA-plus-light sides and from

baseline 0.55 to 0.3 on the light-

only sides (P value not given, data

extracted from figure). Further data

were not given

Gold microparticle PDT versus other comparators

Paithankar 2015 51 (14 M, 37 F), mean age 21.4

years, age range 16-26 years, IGA

scores 3-4 with at least 25 total

papules and pustules on face, FPT

I-III

Gold microparticle suspension plus

light (details not given) vs micropar-

ticle suspension vehicle (without

light-absorbing particles) plus light

(details not given) in a parallel-

group trial, 3 treatments in total,

weekly, assessed at 6, 10 and 14

weeks after final treatment

At 6 weeks after final treatment, the

mean percentage change in inflam-

matory lesion count was −44.0%

and −14.0% for the active treat-

ment and sham arms, respectively.

At 10 weeks after final treatment,

the mean percentage change in in-

flammatory lesion count was −49.

0% and −21.7% for the active treat-

ment and sham arms, respectively

(P = 0.015). At 14 weeks after final

treatment changes were −53% and

−30% for the active treatment and

sham arms, respectively (P = 0.04).

Other data were not given

ALA = 5-aminolevulinic acid

BPO = benzoyl peroxide

CHA = chlorophyll-a

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

GAAS = Global acne assessment scoring scale

IAA = indole 3-acetic acid

IGA = Investigator global assessment score

ILs = inflamed lesions

IPL = intense pulsed light

IR = infrared

ITT = intention-to-treat analysis

LPDL = long pulsed dye laser

LOCF = last observation carried forward

LLT = lower level term

MAL = methyl-aminolevulinate

NILs = non-inflamed lesions

NNTB = number needed to treat for an additional beneficial outcome

OFI = optical fibre intra-tissue irradiation

PDL = pulsed-dye laser

PDT = photodynamic therapy

PT = preferred term

RCT = randomised controlled trial

SD = standard deviation
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SE = standard error

SPF = Sun protection factor

TER = total effective rate

TLMB = topical liposomal methylene blue

Change from baseline i.e. absolute change is calculated by subtracting baseline count from count assessed at certain time point.

Percentage change is calculated by dividing the absolute change with baseline count and then multiplying that value by 100 to get

percentages.

Unless specified differently, results presented as reported in the published papers, without performing independent analysis. Please see

Characteristics of included studies for details on withdrawals and drop-outs of participants for each study.

Table 4. Adverse effects

Study SOC skin and subcutaneous tis-

sue disorders

SOC general disorders and appli-

cation site conditions

Other SOCs

1. Light versus placebo or no treatment

Green light versus placebo

Baugh 2005 None reported None reported None reported

Yilmaz 2011 None reported None reported None reported

Yellow light versus placebo or no treatment

Seaton 2003 In the yellow-light group: 2/31 (6.

4%) pain of skin, 1/31 (3.2%) pur-

pura, 1/31 (3.2%) pruritus, 2/31

(6.4%) dry skin. In the placebo

group: 1/10 (10%) pruritus, 2/10

(20%) dry skin

None reported In the yellow-light group: SOC Eye

disorders: 1/31 (3.2%) lacrimation

increased

Infrared light (IR) versus no treatment

Darne 2011 None reported Application site erythema in “most”

of 38 participants

None reported

Moneib 2014 2/24 (83%) dry skin (in the na-

solabial fold), 2/24 (83%) pustular

rash (LLT pustular skin eruption)

. Unclear whether treated or un-

treated face sides

Application site erythema, and “de-

creased oiliness” in “all” of 24 par-

ticipants. Unclear whether treated

or untreated face sides

None reported

Orringer 2007 IR sides: 2/46 (4.4%) post-in-

flammatory pigmentation change

(LLT post-inflammatory hyperpig-

mentation)

IR sides: application site discom-

fort: 34/46 (74%) moderate, 12/46

(24%) substantial causing 2 with-

drawals; 2/46 (4.4%) application

site vesicle (LLT application site

blister)2

IR sides: SOC Psychiatric disorders:

1/46 (2.2%) panic attack, caused

one withdrawal
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Table 4. Adverse effects (Continued)

Blue light versus placebo or no treatment

Elman 2003 None reported None reported None reported

Red light versus no treatment

Na 2007 None reported None reported Red-light sides: SOC Nervous sys-

tems 1/30 (3.3%) burning sensa-

tion

Blue-red light versus placebo

Papageorgieu 2000 In the blue-red light group: 2/30 (6.

6%) acne (LLT acne exacerbation),

1/30 (3.3%) dry skin and pruritus,

2/30 (6.6%) rash (LLT facial rash)

. In the placebo group: 2/25 (8%)

acne (LLT acne exacerbation), 2/25

(8%) dry skin and pruritus

None reported In the blue-red light group: SOC

Nervous system disorders: 1/30 (3.

3%) headache

Kwon 2013 2/18 (11%) dry skin 1/18 (6%) ery-

thema and skin exfoliation (unclear

in which group)

None reported None reported

Broad spectrum light versus placebo

Sadick 2010b None reported None reported None reported

IPL versus no treatment

McGill 2008 1/10 (10%) acne (LLT acne exac-

erbation), on both IPL and con-

trol sides, reported as “A further pa-

tient experienced an acne flare-up

following the first treatment. How-

ever, this was bilateral and so was

felt to be unrelated to the IPL treat-

ment.”

IPL sides: 1/10 (10%) application

site vesicle (LLT application site

blister); “One patient developed

minor blistering after the fifth treat-

ment, which resolved without scar-

ring. This occurred in areas where

double passing treatment was car-

ried out, and were most likely due

to the second pass taking place too

quickly after the first.”

None reported

2. Light versus topical treatment

Light versus benzoyl peroxide (BPO)

de Arruda 2009 In the BPO group: 28/30 (93.3%)

“some level of erythema, desqua-

mation, dryness or burning”. In

None reported None reported
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Table 4. Adverse effects (Continued)

the blue-light group: 7/30 (23.3%)

skin exfoliation and dry skin, re-

ported as “all of mild intensity”

Chang 2007 Post-inflammatory

pigmentation change (LLT post-in-

flammatory hyperpigmentation) 3/

30 (10%) (unclear on which face-

sides)

None reported None reported

Papageorgieu 2000 In the blue-red light group: 2/30 (6.

6%) acne (LLT acne exacerbation)

, 1/30 (3.3%) dry skin and pruri-

tus, 2/30 (6.6%) rash (LLT facial

rash). In the BPO group: 2/25 (8%)

acne (LLT acne exacerbation), 8/25

(32%) dry skin and pruritus, 2/25

(8%) rash (LLT facial rash)

None reported In the blue-red light group: SOC

Nervous system disorders: 1/30 (3.

3%) headache

Light versus clindamycin

Gold 2005 None reported None reported None reported

Lee 2010 No “significant” adverse effects No “significant” adverse effects No “significant” adverse effects

Light and other topical treatments

Ash 2015 None reported None reported None reported

Ianosi 2013 11/180 (6%) scab, reported as

“Eleven patients with dark III

and IV phototypes presented with

hematic crusts”, unclear in which

group, 34/60 (57%) in the vacum-

IPL group and 4/60 (7%) reported

as “sebum secretion increase”

Application site erythema in light

treatment groups, reported as “per-

sistent erythema during a period of

24 h was noted in almost all pa-

tients”, lasting for 72 h in 10/60

(17%) in the vacum-IPL group and

3/60 (5%) in the IPL-only group.

12/60 (20%) application site ecchy-

mosis in the vacum-IPL group

None reported

Karsai 2010 In the C/BPO plus laser group: 1/

51 (2%) purpura; reported as “one

case of mild purpura lasting 3 days

(incidence 2%)”

None reported None reported

Zhang 2009a None reported In the blue and red light in combi-

nation with antibiotics group:

120/508 (23.6%) application site

discomfort (reported as “partici-

pants from the blue and red light in

None reported
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Table 4. Adverse effects (Continued)

combination with antibiotics found

the red light ‘too intense”’; exact ef-

fects not specified); 2/508 (0,4%)

withdrew due to application site

discomfort

3. Light versus other comparators

Comparison of light therapies of different wavelengths

Choi 2010 None reported Mild application site oedema, mild

application site erythema (unclear

on which face sides, exact numbers

not given)

None reported

Jung 2009 Pain of skin, dry skin, skin ex-

foliation; reported as “one patient

reported mild dryness that disap-

peared after a few days. All partici-

pants tolerated pain well” (unclear

whether PDL or combined 585/1,

064 nm laser-treated sides)

Application site erythema, reported

as “All patients reported mild ery-

thema” (unclear whether PDL or

combined 585/1,064 nm laser-

treated sides)

None reported

Liu 2011 Dry skin. Reported as “A few

patients stated certain dryness of

skin after exposure to light sources

for 20-min session… The result

(shown in Fig. 5) demonstrated that

there was no obvious change in skin

color.” Further details not given

None reported None reported

Liu 2014 None reported In the IPL group: 28/50 (56%) ap-

plication site erythema. In the LED

group: 3/50 (6%) application site

erythema

SOC Nervous system disorders: 28/

50 (56%) in the IPL group and 3/50

(6%) in the LED group paraesthe-

sia (reported as “slight stinging sen-

sations immediately after the pro-

cedures that disappeared within ap-

proximately 2 h”)

Papageorgieu 2000 In the blue-red light group: 2/30 (6.

6%) acne (LLT acne exacerbation),

1/30 (3.3%) dry skin and pruritus,

2/30 (6.6%) rash (LLT facial rash)

. In the blue light-only group: 3/27

(11.1%) acne (LLT acne exacerba-

tion), 3/27 (11.1%) dry skin and

pruritus, 1/27 (3.7%) rash (LLT fa-

cial rash)

None reported In the blue-red light group: SOC

Nervous system disorders: 1/30 (3.

3%) headache
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Table 4. Adverse effects (Continued)

Sami 2008 In the PDL group: 3/15 (20%)

post-inflammatory

pigmentation change (LLLT post-

inflammatory hyperpigmentation),

“mild purpura” (participants’ num-

bers unclear)

In the PDL group: application site

discomfort (participants’ numbers

unclear). In the IPL group: appli-

cation site erythema (participants’

numbers unclear). In the LED

group application site warmth (par-

ticipants’ numbers unclear)

In the IPL group SOC Nervous sys-

tem disorders: paraesthesia (partic-

ipants’ numbers unclear)

Comparison of light therapies of different doses

Bernstein 2007 None reported Application site oedema 12/30 (41.

6%) on the single-pass side and

7/30 (23%) on the double-pass

side; application site erythema 30/

30 (100%) on both sides

None reported

Jih 2006 None reported Application site oedema, applica-

tion site erythema, pain of skin

(“most common side effects”, num-

bers not given)

None reported

Uebelhoer 2007 None reported 11/11 (100%) application site

oedema and 11/11 (100%) ap-

plication site erythema on both

sides. On the single-pass side: 1/

11 (9%) application site discoloura-

tion (LLT Application site hyper-

pigmentation).1/11 (9%) applica-

tion site vesicle (LLT applica-

tion site blister) reported as “We

also experienced a cryogen failure

that resulted in a single blister that

resolved completely with proper

wound care”

None reported

Light alone versus combined with microdermoabrasion

Wang 2006 Pain of skin (numbers reported un-

clearly), 1/20 (5%) post-inflamma-

tory pigmentation change (post in-

flammatory hypopigmentation) on

the laser plus microdermoabrasion

side

Application site oedema, appli-

cation site erythema, application

site papules (numbers reported un-

clearly)

None reported

Light in combination with carbon lotion versus no treatment

Jung 2012 Mild pain of skin (numbers re-

ported unclearly), 15/22 (75%) dry

skin, skin exfoliation reported as

22/22 (100%) application site ery-

thema

None reported
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“mild dryness and desquamation of

the treated side”

Light in combination with oral therapy versus other comparators

Ou 2014 In the Yinhua decoction with elec-

tric light synergy group: 1/43 who

completed (2.3%) dry skin; in the

Yinhua decoction in combination

with red and blue light treatment

group 7/40 who completed (17.

5%) dry skin and pruritus. Number

of participants randomised to each

group unclear

None reported In the Yinhua decoction in combi-

nation with red and blue light treat-

ment group: SOC Gastrointestinal

disorders 1/40 who completed (2.

5%) LLT

Diarrhoea (reported as: “after hav-

ing yinhua concoction - side effects

subsided after participant changed

to having yinhua concoction after

meals”). None reported in the in-

tervention group

Zhang 2013b None reported In the red-blue combined with jin-

hua xiaocuo pills and chloram-

phenicol tincture group 2/60 (3.

3%) subjects reported “mild facial

erythema, itching and scaling”. No

adverse effects were reported in the

jinhua xiaocuo pills and chloram-

phenicol tincture alone group

None reported

4. MAL-PDT versus other comparators

MAL-PDT versus red light alone

NCT005944251 None reported In the 40 mg/g MAL plus red light

group: 3/50 (6%) application site

discolouration, 1/50 (2%) applica-

tion site dryness, 40/50 (80%) ap-

plication site erythema, 3/50 (6%)

application site exfoliation, 31/50

(62%) application site irritation,

32/50 (64%) application site pain,

3/50 (6%) application site paraes-

thesia, 13/50 (26%) application site

pruritus, 3/50 (6%) application site

scab, 2/50 (4%) application site

warmth. In the 80 mg/g MAL plus

red light group: 7/48 (16%) ap-

plication site discolouration, 3/48

(6%) application site dryness, 35/

48 (73%) application site erythema,

3/48 (6%) application site exfo-

In the 40 mg/g MAL plus red

light group: SOC Nervous system

disorders 2/50 (4%) headache. In

the 80 mg/g MAL plus red light

group: SOC Nervous system disor-

ders: 2/48 (4%) headache. In the

placebo cream plus red light group:

SOC Nervous system disorders 0/

52 (0%) headache
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liation, 26/48 (54%) application

site irritation, 31/48 (65%) appli-

cation site pain, 9/48 (19%) ap-

plication site paraesthesia, 10/48

(21%) application site pruritus, 3/

48 (6%) application site scab, 0/

48 (0%) application site warmth.

In the placebo cream plus red light

group: 3/52 (6%) application site

discolouration, 0/52 (0%) applica-

tion site dryness, 17/52 (33%) ap-

plication site erythema, 0/52 (0%)

application site exfoliation, 4/52

(8%) application site irritation, 5/

52 application site pain, 4/52 (8%)

application site paraesthesia, 5/52

(10%) application site pruritus, 0/

52 (0%) application site scab, 4/52

(8%) application site warmth. We

only included treatment-related ad-

verse effects in this table. Frequency

threshold above which adverse ef-

fects were reported was 2%. Spon-

sors confirmed that there were no

reports of application site blisters

NCT009335431 In the 80 mg/g MAL plus red light

group: 26/54 (48%) erythema, 14/

54 (26%) pruritus, 12/54 (23%)

skin burning sensation, 4/54 (7.

4%) skin irritation. In the placebo

cream plus red light group: 9/53

(17%) erythema, 8/53 (16%) pru-

ritus, 4/53 (8%) skin burning sen-

sation, 0/54 (0%) skin irritation

In 80 mg/g MAL plus red light

group: 4/54 (7%) facial pain, 2/54

(4%) “feeling hot”, 27/54 (50%)

pain. In placebo cream plus red light

group: 4/53 (8%) facial pain, 2/

53 (4%) ’feeling hot’, 6/53 (11%)

pain. Sponsors confirmed that there

were no reports of application site

blisters

In 80 mg/g MAL plus red light

group: SOC Infections and infes-

tations: 10/54 (19%) nasopharyn-

gitis, SOC Nervous disorders: 9/

54 (17%) paraesthesia. In placebo

cream plus red light group: SOC

Infections and Infestations: 5/53

(9%) nasopharyngitis, SOC Ner-

vous disorders: 1/53 (2%) paraes-

thesia

Pariser 20131 In the 80 mg/g MAL plus red

light group: 17/100 (17%) pain

of skin, 15/100 (15%) skin burn-

ing sensation, 8/100 (8%) pruri-

tus, 4/100 (4%) erythema, 2/100

(2%) rash, 2/100 (2%) scab, 2/100

(2%) skin hyperpigmentation. In

the placebo cream plus red light

group: 0/53 (0%) pain of skin, 0/

53 (0%) skin burning sensation, 1/

53 (2%) pruritus, 0/53 (0%) ery-

thema, 1/53 (2%) rash, 0/53 (0%)

In the 80 mg/g MAL plus red

light group: 1/100 (1%) applica-

tion site blister. In the placebo

cream plus red light group: None

reported

In 80 mg/g MAL plus red light

group: SOC Musculoskeletal and

connective tissue disorders: 2/100

(2%) back pain. In placebo cream

plus red light group: None re-

ported. We only included treat-

ment-related adverse effects in this

table
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scab, 0/53 (0%) skin hyperpigmen-

tation. Data provided by sponsors

for adverse events experienced by

more than one participant in each

treatment group

NCT006739331 On the MAL-PDT area: 4/20

(20%) erythema, 1/20 (5%) pain

of skin, 5/20 (25%) pruritus, 4/

20 (20%) skin burning sensation,

7/20 (35%) skin warmth. On the

placebo cream plus red light area: 0/

20 (0%) erythema, 0/20 (0%) pain

of skin, 1/20 (5%) pruritus, 4/20

(20%) skin burning sensation, 5/

20 (25%) skin warmth. Frequency

threshold above which adverse ef-

fects were reported was 5%

None reported. Sponsors con-

firmed that there were no reports of

application site blisters

On the MAL-PDT area: SOC Ner-

vous system disorders: 1/20 (5%)

paraesthesia. SOC Vascular disor-

ders: 1/20 (5%) hematoma. On

the placebo cream plus red light

area: SOC Nervous system dis-

orders: 3/20 (15%) paraesthesia.

SOC Vascular disorders: 1/20 (5%)

haematoma

Hörfelt 2006 9/30 (30%) pain of skin (unclear on

which face side)

8/30 (27%) application site ery-

thema, 5/30 (17%) application site

oedema (unclear on which face

side); 1/30 application site blister

(3%) on the MAL-PDT side

None reported

MAL-PDT versus yellow light alone

Haedersdal 2008 On the MAL-LPDL side 15/15

(100%) pain of skin, 1/15 (6.6%)

MAL-LPDL scab (LLT crust). On

the LPDL only side: 4/15 (26.6%)

pain of skin

15/15 (100%) MAL-LPDL, 12/

15 (80%) LPDL application site

erythema; 15/15 (100%) MAL-

LPDL, 4/15 (26.6%) LPDL appli-

cation site oedema; 12/15 (80%)

MAL-LPDL, 5/15 (33.3%) LPDL

application site pustules/rash pus-

tular (LLT pustular skin eruption)

None reported

(4c) MAL-PDT versus placebo or no treatment

Wiegell 2006b Pain of skin, pustular rash (LLT

pustular skin eruption) (“in almost

all patients”, number of partici-

pants unclear); scab (LLT crust) “a

third of patients”, skin exfoliation

(“in some patients”; numbers and

groups unclear

Application site erythema, applica-

tion site oedema (number of partic-

ipants unclear)

SOC Social conditions: “Approxi-

mately half of the patients did not

go to school or work for between

1 day and 1 week after treatment

due to their appearance” (we were

unable to find an appropriate Med-

DRA PT)

MAL-PDT other
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Bissonnette 20101 None reported Please note that total unit of anal-

yses numbers were reported as n =

154 in the 25 J/cm² group, and n =

169 in the 37 J/cm² group. 22 par-

ticipants randomised to each group

initially (2 withdrew after an ad-

verse event from the 25 J/cm² group

(first because of a pustular eruption

on the face following MAL-PDT;

second due to pain during light ex-

posure). We were unable to obtain

further explanations by the study

authors. On the non-occluded 25 J/

cm² side: 15/154 (9.7%) erythema,

39/154 pain (25.3%), 2/154 pruri-

tus (1.3%), 1/154 (0.6%) scab, 1/

154 (0.6%) pustular eruption and

3/154 (2%) paraesthesia. On the

occluded 25 J/cm² face sides: 1/

154 (0.6%) dryness, 5/154 (3.2%)

erythema (3.2%), 60/154 pain, 2/

154 pruritus (1.3%), 1/154 (0.6%)

scab, 1/154 (0.6%) pustular erup-

tion, 4/154 (2.6%) paraesthesia and

1/154 (0.6%) desquamation. On

the non-occluded 37 J/cm² group

there were 14/169 (8.2%) reports

of erythema, 48/169 (28.4%) pain

and 6/169 (3.5%) paraesthesia. On

the occluded 37 J/cm² face sides

7/169 (4.1%) reports of erythema

and 59/169 (35%) pain, 6/169 (3.

5%) paraesthesia and 1/169 blis-

ter (0.6%). “Other adverse events”

18/154 (11.7%) in the 25 J/cm²

group, 28/169 (16.6%) in the 37

Jcm² group. Regarding application

site blisters, sponsors provided in-

formation that there was “1 report

from 44 Visonac treated patients”

1/44 (2%)

None reported

Hong 2013 On the MAL plus 630 nm light

side: 1/22 (4.5%) erythema, On

the MAL plus 530-750 nm light

side: 1/22 (4.5%) post-inflamma-

tory pigmentation change (LLT

post inflammatory hyperpigmenta-

tion)

22/22 (100%) application site pain

(both sides)

None reported
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Yeung 2007 1/11 (9%) scab and skin hyperpig-

mentation in the MAL PDT group,

2/12 (16%) scab and skin hyper-

pigmentation in IPL-only group;

dermatitis acneiform (LLT rash ac-

neiform) “in some patients”, details

not provided. Unclear reporting

Application site stinging, appli-

cation site oedema, and applica-

tion site erythema, caused 4? with-

drawals (’MAL-PDT side’, details

not given)

SOC Nervous system disorders: 4?

withdrawals because of paraesthesia

(LLTs skin burning sensation). Un-

clear reporting

5. ALA-PDT versus other comparators

ALA-PDT versus red light alone

Chen 2015 None reported In the ALA PDT group: 7/

25 (28%) combination of ap-

plication site erythema, applica-

tion site oedema, application site

pain and application site paraes-

thesia (“burning sensations”); 3/25

(12%) application site discoloura-

tion (LLT application site hyper-

pigmentation); 2/25 (8%) appli-

cation site pustules/rash pustular

(LLT pustular skin eruption; re-

ported as “Two patients developed

small pimples and were diagnosed

with acute acneform lesions, which

were topically treated successfully

with mupirocin ointment”. In the

control group 2/25 (8%) applica-

tion site erythema and application

site dryness (reported as “two pa-

tients experienced flushing and dry-

ness of the face”)

None reported

Pollock 2004 On the ALA-PDT site: 10/10

(100%) urticaria (LLT erythema

urticarial, reported as “urticated

erythema”), 10/10 (100%) post-in-

flammatory pigmentation change

(post-inflammatory hyperpigmen-

tation), resolved within 1 month in

9/10 (90%), and within 3 months

in 1/10 (10%), FPT V

On the ALA-PDT site: 1/10 (10%)

application site discomfort

On the ALA-PDT site: SOC

Nervous system disorders: 10/10

(100%) paraesthesia (LLTs skin tin-

gling, tingling sensation, skin burn-

ing sensation), 4/10 (40%) perifol-

licular eruption (we were unable to

find an appropriate MedDRA PT)

Zhang 2013a None reported In the ALA-PDT group: unclear re-

porting, 6/63 (9.5%) (LLT appli-

cation site blister)?, together with

varying degrees of application site

oedema, application site erythema,

None reported
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application site burning sensation?.

Reported as:“Three days after treat-

ment, 6 participants experienced

varying degrees of erythema, burn-

ing heat sensation, swelling, water

blisters. These side effects disap-

peared after cold compress within 5

to 10 days in 5 of these participants.

The side effects in the other partic-

ipant disappeared 3 days after tak-

ing metacortandracin and undergo-

ing cold compress.” Not reported

for the red-light-only group

ALA-PDT versus blue light alone

NCT007064331 None reported Reported as “Injury, poisoning and

procedural complications”. In the

ALA 1000 s group: “Stinging/Burn-

ing” 17/68 (25.00%), “Dry skin”

7/68 (10.29%), “Erythema” 13/68

(19.12%), “Itching of face” 14/

68 (20.59%), “Scabbing” 4/68 (5.

88%), “Peeling of skin” 6/68 (8.

82%), “Tightness of skin” 4/68 (5.

88%), “Facial pain” 4/68 (5.88%)

In the ALA 500 s group: “Stinging/

Burning” 17/65 (26.15%), “Dry

skin” 4/65 (6.15%), ‘Erythema’ 5/

65 (7.69%), “Itching of face” 20/

65 (30.77%), “Peeling of skin” 5/

65 (7.69%), “Tightness of skin’ 6/

65 (9.23%), ‘Facial pain’ 6/65 (9.

23%). In the vehicle 1000 s group:

‘Stinging/Burning’ 6/67 (8.96%),

‘Dry skin’3/67 (4.48%), ‘Erythema’

1/67 (1.49%), ‘Itching of face’ 6/

67 (8.96%), ‘Peeling of skin” 1/

67 (1.49%), “Tightness of skin” 2/

67 (2.99%). In the vehicle 500 s

group:“Stinging/Burning” 5/66 (7.

58%), “Dry skin” 4/66 (6.06%),

“Erythema” 1/66 (1.52%), “Itching

of face” 6/66 (9.09%), “Peeling of

skin” 2/66 (3.03%), “Tightness of

skin” 1/66 (1.52%)’

In the ALA 1000 s group: Gastroin-

testinal disorders:1/68

(1.47%) vomiting; Infections and

infestations: 5/68 (7.35%) Upper

respiratory tract infection; Nervous

system disorders: Headache 5/68

(7.35%); Respiratory, thoracic and

mediastinal disorders: Nasopharyn-

gitis 6/68 (8.82%). In the ALA

500 s group Gastrointestinal disor-

ders: 1/65 (1.54%) vomiting; In-

fections and infestations: 2/65 (3.

08%) Upper respiratory tract in-

fection; Nervous system disorders:

Headache 4/65 (6.15%); Respira-

tory, thoracic and mediastinal dis-

orders: Nasopharyngitis 7/65 (10.

77%). In the vehicle 1000 s group:

Gastrointestinal disorders 1/67 (1.

49%) vomiting; Nervous system

disorders: Headache 3/67 (4.48%);

Respiratory, thoracic and mediasti-

nal disorders: Nasopharyngitis 4/

67 (5.97%), Sinus congestion 1/

67 (1.49%) In the vehicle 500 s

group: 3/66 (4.55%) vomiting; In-

fections and infestations: 5/66 (7.

58%) Upper respiratory tract in-

fection; Nervous system disorders:

Headache 2/66 (3.03%); Respira-

tory, thoracic and mediastinal dis-

orders: Nasopharyngitis 4/66 (6.
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06%), Sinus congestion 4/66 (6.

06%)

ALA-PDT versus blue-red light alone

Liu 2014 In the ALA-PDT group: 2/50

(4%) post-inflammatory pigmen-

tation change (LLT post-inflam-

matory hyperpigmentation); 10/50

(20%) “brightening of skin tone

and improvements of skin texture

after treatment” (we were unable to

find an appropriate MedDRA PT)

In the ALA-PDT group 46/50

(92%) combination of application

site pain, application site erythema

and application site oedema. In the

LED group: 3/50 (6%) application

site erythema

SOC Nervous system disorders: 3/

50 (6%) in the LED group paraes-

thesia (reported as “slight sting-

ing sensations immediately after the

procedures that disappeared within

approximately 2 h”)

ALA-PDT versus IPL alone

Oh 2009 Short incubation ALA-PDT side:

1/9 (11.1%) dermatitis acneiform

(LLT acneiform eruption or rash ac-

neiform)

Short incubation

ALA-PDT side: 1/9 (11.1%) appli-

cation site discolouration (LLT ap-

plication site hyperpigmentation).

Application site erythema and ap-

plication site oedema (unclear re-

porting)

None reported

Liu 2014 In the ALA-PDT group: 2/50

(4%) post-inflammatory pigmen-

tation change (LLT post-inflam-

matory hyperpigmentation); 10/50

(20%) “brightening of skin tone

and improvements of skin texture

after treatment” (we were unable to

find an appropriate MedDRA PT)

In the IPL group: 28/50 (56%) ap-

plication site erythema.

SOC Nervous system disorders: 28/

50 (56%) in the IPL group paraes-

thesia (reported as “slight sting-

ing sensations immediately after the

procedures that disappeared within

approximately 2 h”)

Mei 2013 In the ALA-IPL group: 3/21 (14%)

erythema, 3/21 (14%) dermatitis

acneiform (LLT acneiform erup-

tion)

In the ALA-IPL group: 21/21

(100%) application site pain

None reported

Ragab 2014 In the ALA-IPL group: 15/15

(100%) pain of skin, of which 4/15

mild, 8/15 moderate and 3/15 se-

vere. In the IPL-alone group: 10/10

(100%) pain of skin, of which 8/10

mild and 2/10 moderate

In the ALA-IPL group: 4/15

(27%) application site discoloura-

tion (LLT application site hyper-

pigmentation); 10/15 (67%) appli-

cation site exfoliation, of which 5/

15 mild and 5/15 moderate; 14/

15 (93%) application site erythema,

of which 6/15 mild, 6/15 moder-

ate and 2/15 severe. In the IPL-

alone group: 1/10 (10%) applica-

tion site discolouration (LLT appli-

None reported
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cation site hyperpigmentation); 2/

10 (20%) application site exfolia-

tion, of which 2/2 moderate; 8/10

(80%) application site erythema, of

which 7/10 mild and 1/10 moder-

ate

ALA-PDT versus green light alone

Sadick 2010a None reported None reported None reported

ALA-PDT versus placebo or no treatment

Orringer 2010 On the ALA-PDT side: 2/44 par-

ticipants (4.5%) skin desquama-

tion, 2/44 (4.5%) post inflam-

matory pigmentation change (LLT

post inflammatory hyperpigmenta-

tion). Both of these participants

withdrew from trial

1/44 patient (2.3%) application

site vesicle (LLT application site

blister). Resolved without perma-

nent consequences

None reported

ALA-PDT other

Barolet 2010 Scab (exact numbers of participants

not given). 2/10 (20%) participants

had acneiform folliculitis (we were

unable to find an adequate term in

MedDRA). Not clear whether this

refers to IR-LED treatment or PDT

Application site erythema. Not

clear whether this refers to IR-LED

treatment or PDT

SOC Nervous system disorders:

paraesthesia (LLTs skin burning

sensation). Not clear whether this

refers to IR-LED treatment or PDT

Hongcharu 2000 Pain of skin, pruritus, skin burning

sensation, post-inflammatory pig-

mentation change (post-inflamma-

tory hyperpigmentation), lasting

more than 20 weeks in 55% of mul-

tiple treatment group participants;

numbers and group those partici-

pants were assigned to reported un-

clearly. Acne (LLT exacerbation of

acne; reported as “acute eruption of

inflammatory acneiform lesions”)

in all participants

Application site erythema, applica-

tion site oedema, numbers reported

unclearly. 1/11? (9%) application

site vesicle (LLT application site

blister) reported as: “one subject in

the single PDT group developed se-

vere blistering in the PDT site af-

ter vigorous aerobic exercise while

wearing a tight outfit the day after

treatment”

Transient purpura in 10% of multi-

ple treatment participants (follow-

ing “superficial but very promi-

nent exfoliation”). Numbers re-

ported unclearly

NCT007064331 SeeALA-PDT versus blue light alone
above

See ALA-PDT versus blue light alone
above.

See ALA-PDT versus blue light alone
above

Taub 2007 In the IPL group: 1 severe erythema

and skin exfoliation, 1 alopecia; in

the IPL-RF group: 1 severe ery-

thema and skin exfoliation, 1 acne

In the IPL-RF group: 1 applica-

tion site vesicle (LLT application

site blister). Numbers of partici-

None reported
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(LLT exacerbation of acne) 1 con-

tusion (LLT bruise). In ALA-PDT

plus blue light 1 acne (LLT exacer-

bation of acne). Numbers of partic-

ipants per group were not stated

pants per group were not stated

Yin 2010 In 5%, 10%, 15% and 20% ALA

groups 1/45 (2%), 2/45 (4%), 2/

45 (4%), 5/45 (11%) respectively

combination of mild dry skin and

skin exfoliation. In the 20% ALA-

PDT group 5/45 (%) marked dry

skin and skin exfoliation

In the 20% ALA group: 30/45

(67%) application site discomfort,

3/45 (7%) severe application site

oedema and application site ery-

thema, scab (exact numbers of par-

ticipants not given), 1/45 (2%)

combination of application site

erythema, application site oedema

and application site vesicle (LLT

application site blister);“treated

with systemic glucocorticoids and

resolution took place in 2 weeks,

with no persistent clinical sequelae

or permanent scarring”. 2/45 (4%)

, 5/45 (11%), 7/45 (16%), 10/45

(22%) application site discoloura-

tion (LLT application site hyperpig-

mentation) in 5%, 10%, 15% and

20% ALA-PDT groups respectively

SOC Nervous system disorders:

paraesthesia (LLTs skin burning

sensation): “occurred in almost all

the patients, but seldom led to con-

siderable pain and normally disap-

peared within 5 min”

6. MAL-PDT versus ALA-PDT

Wiegell 2006a Pain of skin, reported as “The

two treatments were equally painful

during illumination”; ALA sides: 6/

19 (31.5%), scab (LLT crust) re-

ported as “yellow crusting”, treated

with antibiotics to avoid infection

Application site oedema, applica-

tion site erythema, pustular rash

(LLT pustular skin eruption), re-

ported as “After illumination edema

and severe inflammation were seen

in the treatment area. In the fol-

lowing days, a pustular eruption

and epithelial exfoliation occurred.

” Participants’ numbers not given,

12/15 (80%) of adverse effects more

prominent on the ALA side as com-

pared to MAL. 3/15 (20%) no dif-

ferences between the sides in ad-

verse effects

SOC Social conditions: “Approxi-

mately half of the patients did not

go to school or work the following

days due to their appearance” (we

were unable to find an appropriate

MedDRA PT)

7. Other (non MAL, non ALA) PDT versus other comparators

Indocyanine green-PDT

Genina 2004 None reported None reported None reported
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Kim 2009 None reported 2/16 (12.5%) application site

oedema and application site ery-

thema (1 in single and 1 in mul-

tiple treatment ’group’) 1/7 (14.

3%) (in the multiple treatment

’group’) application site discoloura-

tion (LLT application site hyperpig-

mentation) and scab (LLT crust).

Please see ’Notes’ in the Character-

istics of Included Studies

None reported

Indole 3-Acetic Acid-PDT

Na 2011 None reported None reported None reported

Topical liposomal methylene blue-PDT

Fadel 2009 Pain of skin 7/20 (35%) 10/20 (50%) application site ery-

thema, 3/20 (15%) skin erythema,

3/20 (15%) application site dis-

colouration (LLT application site

hyperpigmentation), reported to be

’transient’

None reported

Chlorophyll-a (CHA)-PDT

Song 2014 None reported None reported None reported

Gold microparticle PDT versus other comparators

Paithankar 2015 None reported Application site pain (reported as:

“Treatment was well tolerated, with

a mean pain score of 3.5 in the ac-

tive treatment group.”, further in-

formation not given)

None reported

1We reported the adverse events as provided by the study authors or sponsors (we did not perform coding ourselves).
2’Investigator-assessed severe adverse effects’ are presented in bolded text.

ALA = 5-aminolevulinic acid

BPO = benzoyl peroxide

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

GAAS = Global Acne Assessment Scoring

ILs = inflamed lesions

IPL = intense pulsed light

IR = Infrared

ITT = Intention-to-treat analysis

LLT = Lower Level Term

MAL = methyl-aminolevulinate
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NILs = non-inflamed lesions

OFI = optical fibre intra-tissue irradiation

PDL = pulsed-dye laser

PDT = photodynamic therapy

PT = Preferred term

RCT = randomised controlled trial

SD = standard deviation

SOC* = System Organ Class

SPF = sun protection factor

*MedDRA®, the Medical Dictionary for Regulatory Activities, terminology is the international medical terminology developed under

the auspices of the International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for

Human Use (ICH). MedDRA® trademark is owned by the International Federation of Pharmaceutical Manufacturers & Associations

(IFPMA) on behalf of ICH.

Table 5. Secondary outcomes other than adverse effects

Study Participants Intervention(s) and control(s) Secondary outcomes other than

adverse effects

1. Light versus placebo or no treatment

Green light versus placebo

Baugh 2005 25 (4 M, 21 F) aged 19-41 years

(mean 27.8), diagnosed with mild-

moderate in ammatory facial acne;

FPT I-III

532 nm pulsed laser vs sham in a

split-face trial, both with skin cool-

ing system; 2 exposures a week for

2 weeks. Assessed at 1 and 4 weeks

post treatment

At week 4 mean Michaelsson acne

severity score decreased from base-

line 42.9 to 34.1 (by 21%) on

the treated side and increased from

baseline 41.2 to 51.4 (by 25%) on

the control side (P = 0. 089, SDs

not given). At 4 weeks investigators

assessed that 14.3% of participants

had 50% to 59% improvement, 14.

3% had 60% to 69% improvement,

57.1% had 70% to 79% and 14.

3% had 80% to 89% improvement.

Results for control sides not given

Bowes 2003 11 (M F proportion not given) with

mild-moderate acne; skin types not

given

532 nm pulsed laser vs sham in a

split-face trial, both with skin cool-

ing system; 2 treatments weekly for

2 weeks; assessed at 1 week and 1

month after nal treatment

At 4 weeks Michaelsson acne sever-

ity score decreased by 35.9% on the

treated and increased by 1.8% on

the untreated side (SDs not given)

Yilmaz 2011 44; 38 completed, 20 participants

in the once-weekly group (12 M,

8 F) and 18 in twice weekly group

(12 M, 6 F); mean ages (± standard

deviation) of the participants were

21.0 ± 3.5 and 20.7 ± 2.7 in each

group respectively; all with ≥ 4 in-

532 nm KTP laser, 2 randomised

groups, application once weekly for

4 weeks vs twice weekly for 2 weeks.

Within each group 1 side of the face

randomised to assigned treatment

and the other to no treatment; eval-

uated at 0, 1 and 4 weeks after final

Both sides improved, but decrease

in Michaelsson severity score was

significantly greater on the treated

side - 31% versus 6% (P = 0.005)

in once-weekly group and by 40%

versus 13% in twice-weekly group

(P < 0.001). Means and SDs were
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Table 5. Secondary outcomes other than adverse effects (Continued)

flammatory acne lesions, FPT I-III treatment not given, further data not given

Yellow light versus placebo or no treatment

Seaton 2003 41, 31 randomised to treatment, 10

to control group; with mild-mod-

erate acne, other characteristics not

given

585 nm PDL vs sham laser, paral-

lel-group trial, single treatment, as-

sessed at 2, 4, 8 and 12 weeks after

treatment

Median (inter quartile range) im-

provements in Leeds score were 1.

9 (1.8) in the treated group and 0.

1 (1.4) in the placebo group (P = 0.

007)

Orringer 2004 40 (24 M, 16 F) enrolled, 26

completed, mean age 20.7 years

(range not reported), with facial

acne Leeds score > 2; FPT not given

(“28 whites, 7 Asians, 2 blacks, 3

unknown”)

585 nm PDL in a split-face trial,

single treatment and 2 treatment

(2 weeks apart) groups, serially as-

sessed for 12 weeks after final treat-

ment

Changes in means (SE) Leeds scores

were not statistically significant at

week 4 (P = 0.56) nor at week 12

(P > 0.99) for both treated and

untreated sides. Changes in means

(SE) were 0.07 (0.17) on the treated

and 0.01 (0.10) on the untreated

side at week 4 and 0.04 (0.15) and

0.04 (0.09) at week 12 on each side

respectively. ITT analysis (LOCF

method) reported

Infrared light versus no treatment

Darne 2011 38 (7 M, 31 F), aged 18-47 years

(mean 28), with moderate-severe

facial acne; FPT I-V

1450 nm laser (8-9 J/cm²) in a split-

face trial, 3 treatments monthly,

assessed monthly for 4 months,

then at 3-monthly intervals for 12

months after final treatment

Similar reduction in Leeds grade on

both treated and untreated sides at

1 and at 12 months after final treat-

ment with median difference be-

tween sides 0 (95% CI -1 to 0) and

0 (95% CI -1 to 0.7) respectively

Orringer 2007 46 (10 M, 36 F) enrolled, 30 com-

pleted, mean age 23.9 years (range

not reported) with clinically appar-

ent active facial acne; FPT II-VI

1320 nm Nd:YAG laser in a split-

face trial with cooling; 3 treat-

ments at 3-week intervals; assessed

at weeks 7 and 14

Modified Leeds acne severity scale

was used. At week 7, both sides

graded as slightly worse, by 0.07 (0.

23) units for the treated side and

by 0.18 (0.22) units for the un-

treated side (P = 0.46) for 37 partici-

pants who completed, and had sim-

ilar baseline scores with means (SE

of the mean) of 2.97 (0.26) and 2.

99 (0.26) for treated and untreated

sides, respectively. At week 14 both

sides graded as slightly improved,

but not statistically significant; by

0.20 (0.21) and 0.23 (0.18) units

for treated and untreated sides, re-

spectively (P = 0.85) for 32 partici-

pants who completed, and had sim-
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Table 5. Secondary outcomes other than adverse effects (Continued)

ilar baseline means (SE) of 2.88 (0.

29) and 2.85 (0.28) for treated and

untreated sides, respectively

Moneib 2014 24 (5 M, 19 F), age 15-38 years

(mean 21.5), with moderate-severe

acne; FPT II-V

Fractional Erbium Glass 1559 nm

laser, in a split-face trial, 4 treat-

ments at 2-week intervals, assessed

every 3 months for 1 year after final

treatment

Non-standardised scale (0 = no im-

provement; < 25% = mild improve-

ment; 26% to 50% = moderate im-

provement; 51% to 75% = good

improvement; 76% to 100% = ex-

cellent improvement) was used for

evaluation. Reported in graph for-

mat and for treatment face sides

only, and at unclear time point.

Our interpretation of the graph was

that investigators assessed 5% par-

ticipants had moderate, 25% good

and 70% excellent improvement

Blue light versus placebo or no treatment

Tzung 2004 31 (28 completed: 10 M, 18 F)

age15-32 years (mean 20.79) with

mild-moderate acne; all Taiwanese;

FPT III-IV

420 nm light in a split-face trial,

twice-weekly for 4 consecutive

weeks, assessed after each treatment

and at 1 month after nal treatment

Michaelsson modified grade per-

centage improvement light com-

pared to control was reported as

52% and 12% respectively at 8

weeks, P = 0.009. Unclear whether

mean or median

Blue-red light versus placebo

Papageorgieu 2000 30 participants, mean age 24.8

years in blue-red light group; 25

participants, mean age 25.6 years

in white light control group; ran-

domised from the original 107 re-

cruited (33 M, 74 F, aged 14-50

years), all with mild-moderate acne;

skin types not stated

415 nm plus 660 nm light vs cool

white light; treated daily for 12

weeks; assessed every 4 weeks for the

12-week treatment period

Non-standardised scale: ’worse’ (≤

-10%), ’unchanged’ (-9% to 9%),

’mild improvement’ (10% to 39%)

, ’moderate improvement’ (40% to

59%), ’marked improvement’ (60%

to 89%) or ’clearance’ (≥ 90%) was

used for evaluation, but reported

only in graph format and no de-

tails were provided. Not evaluated

after final treatment. Our interpre-

tation of the graph was that in the

blue-red light group 4% of partic-

ipants were reported to have their

acne as ’unchanged’, 4% as ’mild

improvement’, 25% as ’moderate

improvement’, 55% as ’marked im-

provement’ and 6% as ’clearance’.

In the white light group 38% of

participants were reported as ’un-
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Table 5. Secondary outcomes other than adverse effects (Continued)

changed’, 38% as ’mild improve-

ment’, 15% as ’moderate improve-

ment’ and 9% as ’marked improve-

ment’. We dichotomised the data

to 26/30 ’success’ outcomes in the

blue-red group and 6/25 in the

white light group. Blue red-light

was superior to white light with RR

(95% CI) of 3.61 (1.77, 7.36), P

= 0.0004 and the ’number needed

to treat for an additional beneficial

outcome’ (NNTB) was 2 (95% CI

1 to 3)

Kwon 2013 35 participants (11 M, 24 F); aged

20-27 years (mean not given), with

mild-moderate acne, FPT III-V; 18

participants in the blue-red light

group, 17 in the placebo group

420 nm plus 660 nm home use

LED device vs home use sham de-

vice; self-treatment twice daily for 4

weeks in a split-face trial; assessed 4

and 8 weeks after final treatment

No difference in the distribution

of IGA-score between 2 groups at

baseline (P > 0.05). At 8 weeks after

final treatment 14/18 participants

(77.8%) in the blue-red light group

and 2/17 (11.8%) in the placebo

group had grade 0 (clear) or grade

1 (almost clear) and the difference

in distribution of participants was

statistically significant (P < 0.01)

Intense pulsed light (IPL) versus no treatment

McGill 2008 10 (3 M, 7 F), 7 completed, 5 eval-

uated, aged 18-47 years (mean 30)

, with mild-moderate facial acne;

FPT I-II

IPL, ‘upper’ and ‘lower’ halves of

face sides treated with different fil-

ters; 550-1100 nm filter (“585 fil-

ter”), and the “Dual band” filter

(blue light), versus no treatment?

(unclear intervention on control

half-sides), in a split-face trial, 5

treatments at 2-week intervals, as-

sessed at 1, 3 and 6 months after fi-

nal treatment

Leeds grade reduced from baseline

3.1 ± 1.7 on the 585 half-sides (n

= 10) to 1.6 ± 1.1 at 1 month (n =

8), 1.9 ± 1.4 at 3 months (n = 7)

and 2.2 ± 1.8 at 6 months (n = 5);

from baseline 2.4 ± 1.8 on the 585

control half-sides to 1.9 ± 1.9 at 1

month, 1.3 ± 1.3 at 3 months and

1.6 ± 1.5 at 6 months; from base-

line 3.1 ± 1.7 on the blue-light half-

sides to 1.9 ± 1.1 at 1 month, 1.9

± 1.2 at 3 months and 2.2 ± 1.8 at

6 months; and from baseline 2.5 ±

1.8 on the blue-light control half-

sides to 2.0 ± 1.8 at 1 month, 1.6

± 1.0 at 3 months and 1.8 ± 1.3 at

6 months. At 6 months after final

treatment, our calculations using t-

distribution showed that there were

no significant differences in changes

in Leeds grade between 585 half
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Table 5. Secondary outcomes other than adverse effects (Continued)

sides and control sides (MD 0.60,

95% CI -1.88 to 3.08), P = 0.64,

nor between blue-light and control

sides (MD 0.40, 95% CI -1.95 to

2.75), P = 0.74

Mean (± SD) pretreatment Derma-

tology Life Quality Index (DLQI)

scores were 11 ± 5 (range 3 to 19)

. At 1 month DLQI score had de-

creased to 6 ± 5 (range 0 to 12), at

3 months to 5 ± 2 (range 2 to 7)

and at 6 months it increased to 7 ±

4 (range 4 to 12). Not reported for

separate face half-sides

2. Light versus topical treatment

Light versus benzoyl peroxide (BPO)

Papageorgieu 2000 30 participants, mean age 24 ± 8

years in blue-red light group and

25 participants, mean age 26 ±

7 years in the BPO group, ran-

domised from the original 107 re-

cruited (33 M, 74 F, age 14-50

years) all with mild-moderate acne;

skin types not stated

415 nm plus 660 nm light vs 5%

BPO parallel groups, treated daily;

assessed every 4 weeks for the 12-

week treatment period

Non-standardised scale: ’worse’ (≤

-10%), ’unchanged’ (-9% to 9%),

’mild improvement’ (10% to 39%)

, ’moderate improvement’ (40% to

59%), ’marked improvement’ (60%

to 89%) or ’clearance’ (≥ 90%) was

used for evaluation, but reported

only in graph format and no de-

tails were provided. Not evaluated

after final treatment. Our interpre-

tation of the graph was that in the

blue-red light group 4% of partic-

ipants were reported to have their

acne as ’unchanged’, 4% as ’mild

improvement’, 25% as ’moderate

improvement’, 55% as ’marked im-

provement’ and 6% as ’clearance’.

In the BPO group 10% of partici-

pants were reported as ’unchanged’,

25% as ’mild improvement’, 30%

as ’moderate improvement’, 30%

as ’marked improvement’ and 4%

as ’clearance’. We dichotomised the

data to 26/30 ’success’ outcomes in

the blue-red group and 16/25 in the

BPO group.The difference was non

significant, with RR (95% CI) of 1.

35 (0.98, 1.88), P = 0.07

Light versus clindamycin
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Table 5. Secondary outcomes other than adverse effects (Continued)

Gold 2005 34 (25 completed the trial, 3 M

and 22 F) aged 13-55 years (mean

31 ± 0) with mild-moderate acne;

skin types described: caucasian (16)

, African-American (7), American-

Indian (1), Chinese (1); 13 partici-

pants in clindamycin group and 12

in blue light group

417 nm (blue light) twice weekly for

4 weeks vs self-administered topical

clindamycin 1% twice daily, parallel

groups, assessed at 4 weeks after nal

treatment

Investigator-assessed change in acne

severity and global assessment of

improvement reported as similar for

both groups (figures not given in

paper)

Light and other topical treatments

Borhan 2014 40 (8 M, 12 F in the light group,

9 M, 11 F in the control group),

mean age 21.3 ± 2.0 in the interven-

tion and 21.05 ± 2.18 in the con-

trol group (range 18-25 years), with

mild-moderate acne vulgaris (Bur-

ton scale), FPT III-IV

595 nm light plus “traditional top-

ical antibiotic medication” versus

“traditional topical antibiotic med-

ication” alone in a parallel-group

trial, 3 light treatments in total, at

4-week intervals, details of topical

treatment not given, unclear fre-

quency of application; assessed at

week 4, 8 and 12 (final evaluation

4 weeks after final treatment)

At week 12 investigators assessed

that 19/20 participants (95%) had

marked and 1/20 (5%) had mod-

erate improvement in the laser

combined with topical antibiotics

group. In the topical antibiotics-

alone group 19/20 participants

(95%) had mild improvement and

1/20 (5%) had moderate improve-

ment

Ianosi 2013 180 participants (56 M, 124 F),

aged 24 years (median), 60 in each

group, with mild-moderate acne,

FPT I-IV

500-1200 nm light plus vacuum vs

IPL alone 400-700 nm and 870-

1200 nm vs anti-acne micellar solu-

tion, light applied once a week for

5 weeks, micellar solution unclear,

final assessment at final treatment

Greater reduction in Leeds score in

light-treatment groups compared to

micellar-solution group reported in

graph format and no further data

provided. Significantly greater ef-

fect on quality of life (using Cardiff

Acne Disability Index) in vacuum

plus IPL group compared to micel-

lar solution group (P = 0.004). Fur-

ther data not given

Karsai 2010 89 randomised, 80 evaluated (38

M, 42 F, aged 13.3-43.8 years,

mean ± SD age 19.7 ± 5.9 years)

, with mild-moderate acne (Inves-

tigator’s Static Global Assessment -

ISGA score 2-4), FPT I-III

Clindamycin 1%-BPO 5% hydrat-

ing gel (C BPO) alone, once

daily “throughout the observation

period” vs in combination with 2

585 nm PDL treatments. Parallel

groups, assessed at 2 and 4 weeks

after initial treatment

Similar reduction in investigator’s

global assessment of improvement

in both groups (27.1% versus 24.

6%), measured by Investigator’s

Static Global Assessment Score

(ISGA). ISGA score means (SD)

in the C/BPO group were 3.17 (0.

76) at baseline and 2.31 (0.54) 4

weeks after initial treatment. They

were similar in the C/BPO with

light group, 3.37 (0.60) at baseline

and 2.54 (0.72) 4 weeks after initial

treatment. Dermatology Life Qual-

ity Index (DLQI) was used for eval-

uation of life quality (0-1 = no ef-
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Table 5. Secondary outcomes other than adverse effects (Continued)

fect at all on patient’s life, 2-5 =

small effect on patient’s life, 6-10 =

moderate effect on patient’s life, 11-

20 = very large effect on patient’s

life, 21-30 = extremely large effect

on patient’s life). Significant DLQI

points reduction of 2.31 points (54.

5%) in the C/BPO only group and

3.06 points (42.5%) in the C/BPO

with light group, with no significant

difference in reduction between the

groups. Means and SD reported in

graph format. Our interpretation of

the graph was that mean (SD) in the

C/BPO group reduced from base-

line 4.3 (3.5) to 2 (2) at 4 weeks af-

ter initial treatment, and in the C/

BPO from baseline 7.1 (6) to 4 (4)

at 4 weeks after initial treatment

Leheta 2009 75 screened, 45 randomised, aged

18-30 years (mean not reported).

13 (6 M, 7 F, mean age ± SD 24.2

± 4.6 years) completed the study in

the PDL group, 13 (8 M, 5 F, 23.

2 ± 4.2 years) in the tretinoin and

BPO group, 15 (7 M, 8 F, 24.8 ±

3.8 years) in the chemical peeling

group; all with mild-moderate acne,

FPT II-IV

585 nm PDL, 6 treatments at 2-

week intervals vs daily self-admin-

istered topical 5% BPO and 0.

1% tretinoin (treatment duration

not specified) vs chemical peeling

with 25% trichloroacetic acid, 6

treatments at 2-week intervals +

monthly during the follow-up pe-

riod. Parallel groups, assessed at

the end of the treatment period (3

months)

Leeds score means (SD) in the PDL

group were 1.673 (0.926) at base-

line and 0.557 (0.573) 3 months af-

ter initial treatment. In the T/BPO

group 2.019 (1.012) at baseline and

0.648 (0.469) 3 months after initial

treatment. In the TCAA group 2.

083 (0.948) at baseline and 0.680

(0.497) 3 months after initial treat-

ment.

Investigator’s global assessment of

improvement was evaluated using

“degree of clinical improvement”:

marked response (> 75% improve-

ment), moderate response (51% to

75% improvement), mild response

(25% to 50% improvement), min-

imal response (< 25% improve-

ment), no change, or worsening. In

the PDL group 6 (46.2%) partic-

ipants had been assessed to have

marked and 7 (53.8%) moderate

improvement; in the T/BPO 5 (38.

5%) participants had marked im-

provement participants and 8 (61.

5%) had moderate improvement;

in the TCAA 6 (40%) partici-

pants had marked and 9 (60%) par-
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Table 5. Secondary outcomes other than adverse effects (Continued)

ticipants moderate improvement.

We dichotomised the data to 13/

15 ’success’ outcomes in the PDL

group, 13/15 in T/BPO group and

15/15 in the TCAA group. PDL

was not superior to T/BPO with RR

(95% CI) of 1.00 (0.76, 1.32), P =

1.00, nor to TCAA, RR (95% CI)

of 0.87 (0.69, 1.09), P = 0.24

Zhang 2009a 738 randomised, 508 (247 M/261

F) in the intervention group, and

230 (112 M/118 F) in the control

group, aged 12-53 years (mean not

reported), with mild-severe acne

(Pillsbury grades I-IV); FPT not

given

415 ± 5 nm blue and 633 ± 6

red light in combination with clin-

damycin gel, azithromycin, antis-

terone or cimetidine versus clin-

damycin gel, azithromycin, antis-

terone or cimetidine alone, in a par-

allel-group trial, 8 light treatments

in total, twice weekly, clindamycin

gel twice per day and azithromy-

cin 0.5 g/day (on days without

light therapy when in the group

with light treatments), assessed at 4

weeks after final treatment

Non-standardised method used for

evaluation, based on percentage

change in combined lesion counts.

Percentage change in lesion count

= (lesion count before treatment -

lesion count after treatment)/lesion

count before treatment × 100%;

scale based on lesion count percent-

age change: ≥ 90% improvement =

’full recovery’; 60% to 89% = ’good

improvement’; 30% to 59% = ’ef-

fective improvement’; ≤ 29% = ’no

effect’; Total effective rate (TER) =

(number of fully recovered + good

improvement)/total number of par-

ticipants x 100%. At 4 weeks af-

ter final treatment TERs were 65.

6% in the treatment group and 54.

4% in the control group respec-

tively, with a significant difference

between the groups (P value re-

ported as < 0.05)

In the intervention group 142 par-

ticipants were reported to have

‘fully recovered’, 190 had ‘good im-

provement’ and 151 had ‘effective

improvement’. In the control group

44 participants ‘fully recovered’, 81

had ‘good improvement’ and 87

had ‘effective improvement’

We dichotomised the data follow-

ing our protocol and ITT approach

to 332/508 ‘success’ outcomes in

the intervention and 125/230 ‘suc-

cess’ outcomes in the control group.

Antibiotic treatment in combina-

tion with blue-red light was supe-

rior to antibiotic treatment alone
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Table 5. Secondary outcomes other than adverse effects (Continued)

with RR (95% CI) of 1.20 (1.05,

1.38), P = 0.006 . The NNTB was

10 (95% CI 6 to 20)

3. Light other comparators

Comparison of light therapies of different wavelengths

Cheng 2008 36 participants (29 M, 7 F) in the

blue-light group, 28 participants

(19 M, 9 F) in the blue-red light

group, aged 14-36 years (mean 22.6

years), all with mild-moderate acne,

FPT not reported

400-410 nm light versus 400-410

nm plus 660 nm light, 2 treat-

ments a week, duration depend-

ing on Pillsbury grade; 4 weeks for

grade I in a parallel-group trial, up

to 12 weeks for Pillsbury III, eval-

uated at 1 and 4 weeks after treat-

ment

Investigators assessed improvement

using the following scale based on

lesion count percentage change: ≥

90% improvement = ’full recov-

ery’; 70% to 89% = ’good improve-

ment’; 30% to 69% = ’effective

improvement’; ≤ 30% = ’no ef-

fect’. In the blue-light group in 7/

36 (19.4%) participants there was

no improvement, in 3/36 (8.3%)

participants the improvement was

good and 26/36 (72.2%) partici-

pants have ’fully recovered’. In the

blue-red light group there was no

improvement in 3/28 (10.7%) par-

ticipants, in 10/28 (35.7%) partic-

ipants the improvement was good

and 15/28 (53.5%) have ’fully re-

covered’. We dichotomised the data

to 15/28 ’success’ outcomes in the

blue-red group and 26/36 in the

blue light alone group. The differ-

ence was non significant with RR

(95% CI) of 0.74 (0.50, 1.11) and

P = 0.14

Choi 2010 20 (1 M, 19 F, age 20-37, mean age

26); all with acne (Cunliffe severity

grade 2-4), FPT III-V

585 nm PDL vs 530-750 nm IPL,

4 treatments at 2-week intervals, in

a split-face trial, assessed 4 and 8

weeks after last treatment

No statistically significant differ-

ence in improvement of Cunliffe

scores between the two treatments

(P > 0.05); decrease from baseline

2.5 for both to 1.2 for IPL and 1.3

for PDL at 4 weeks and to 1.2 for

IPL and to 1.0 for PDL at 8 weeks

after treatment

Jung 2009 18 enrolled, 16 completed (5 M, 11

F, aged 20-31 years, mean age 26);

with mild-moderate acne (Cunliffe

severity grade 2-5), skin types not

given

585 nm PDL vs combined 585/

1064 nm PDL, in a split-face trial,

3 treatments at 2-week intervals, as-

sessed at 8 and 12 weeks after initial

treatment

Baseline mean Cunliffe grades of 2.

43 on the PDL sides and 2.19 on the

585/1,064-nm laser sides decreased

to 0.77 (P < 0.001) and 0.91 (P =

0.001) at the final visit respectively.

Further data not given
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Table 5. Secondary outcomes other than adverse effects (Continued)

Liu 2011 20 (6 M/14 F) completed the study,

number of randomised participants

not reported, 10 completed in the

blue light, 10 in the red-light group,

aged 19-28 years (mean 23.6 years)

with mild-moderate acne (Global

Acne Grading System); FPT III-IV

Blue (405 ± 10 nm) vs red (630 ±

10 nm) LED portable device treat-

ments, about 20 cycles of illumi-

nation and the corresponding light

doses received in each session were

7.2 J/cm² and 11.52 J/cm², in a par-

allel-group trial, 8 sessions in total,

twice weekly for 4 weeks; assessed

at 4 weeks after final treatment and

at each treatment session

Non standardised scale used for in-

vestigator’s global assessment of im-

provement (‘reduction ≥ 90% =

‘full recovery’; 60% to 89% reduc-

tion = ‘significant improvement’,

40% to 59% reduction = ‘moder-

ate improvement’, 20% to 39% re-

duction = ‘mild improvement’, and

≤ 19% reduction = ‘non- improve-

ment or aggravation’). In the blue-

light group 2 participants ‘fully

recovered’, 5 had ‘significant im-

provement’, 1 ‘moderate improve-

ment’, 1 ‘mild improvement’, and 1

‘non-improvement or aggravation’.

In the red-light group there were

4 participants with ‘significant im-

provement’, 1 ‘moderate improve-

ment’, 1 ‘mild improvement’, and 4

‘non-improvement or aggravation’.

We dichotomised the data follow-

ing our protocol to 8/10 ‘success’

outcomes in the blue light and 5/

10 in the red-light group. The dif-

ference was non significant with RR

(95% CI) of 1.60 (0.80, 3.20), P =

0.18

Papageorgieu 2000 30 participants, mean age 24.8

years in blue-red light group and 27

participants, mean age 23.4 years

in the blue-light group, randomised

from the original 107 recruited (33

M, 74 F, aged 14-50 years) all with

mild-moderate acne; skin types not

stated

415 nm plus 660 nm light vs 415

nm light, parallel groups, treated

daily for 12 weeks; assessed every

4 weeks for the 12-week treatment

period

Non-standardised scale: ’worse’ (≤

-10%), ’unchanged’ (-9% to 9%),

’mild improvement’ (10% to 39%)

, ’moderate improvement’ (40% to

59%), ’marked improvement’ (60%

to 89%) or ’clearance’ (≥ 90%) was

used for evaluation, but reported

only in graph format and no de-

tails were provided. Not evaluated

after final treatment. Our interpre-

tation of the graph was that in the

blue-red light group 4% of partic-

ipants were reported to have their

acne as ’unchanged’, 4% as ’mild

improvement’, 25% as ’moderate

improvement’, 55% as ’marked im-

provement’ and 6% as ’clearance’.

In the blue-light group 25% of par-

ticipants were reported to have their

acne as ’unchanged’, 4% as ’mild
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Table 5. Secondary outcomes other than adverse effects (Continued)

improvement’, 30% as ’moderate

improvement’, 35% as ’marked im-

provement’ and 4% as ’clearance’.

We dichotomised the data to 26/

30 ’success’ outcomes in the blue-

red group and 19/27 in the blue

light alone group. The difference

was non significant, with RR (95%

CI) of 1.23 (0.93, 1.63), P = 0.15

Comparison of light therapies of different doses

Bernstein 2007 7 enrolled, 6 completed (1 M, 4 F,

aged 23-41 years, mean age 29), all

with active papular acne, FPT I-III

Comparison of two 1450 nm laser

treatments; single-pass, high-en-

ergy (13-14 J/cm²) vs double-pass,

low-energy (8-11 J/cm²); 4 treat-

ments at monthly intervals, assessed

1 month following each treatment

and 2 months after final treatment

Allen-Smith acne severity score

mean (SD) dropped from 3.1 (1.

1) to 1 (1.1) on the single-pass

face side and from 3.2 (0.7) to 1

(1.1) on the double-pass face side.

Single-pass mean (SD) investigator-

assessed improvement score mean

(SD) was 1.6 (1.1) on the single-

pass side of the face and 2.4 (0.9)

on the double-pass side of the face

Uebelhoer 2007 11 (2 M, 9 F, aged 19-39 years,

mean age 26), 9 completed, all with

≥ 10 inflammatory papules on each

side of the face and Allen-Smith

grade ≥ 3 and ≤ 5; skin types not

given

1450 nm laser single-pass treatment

consisting of stacked double pulses

vs a double-pass treatment of single

pulses; in a split-face trial, treated

every 3 weeks for a total of 3 treat-

ments, assessed before each follow-

up treatment, and at 3 months after

the final treatment

Decrease in acne severity in 8/9 sub-

jects (89%); the mean acne sever-

ity scores decreased to 2.1 (range 0

to 5) on the single-pass sides and

2.2 (range 1 to 5) on the double-

pass sides from 3.3 (range to 3-5)

at baseline. One subject’s grade in-

creased from 3 to 5. Data not re-

ported at any time point for In-

vestigator’s global assessment of im-

provement

NCT00706433 266 (128 M, 138 F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

V

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3-week intervals, as-

sessed 3 and 6 weeks after the final

treatment

Investi-

gator Global Assessment (IGA) was

used for evaluation (0; clear skin

with no ILs or NILs; almost clear;

rare NILs with no more than a few

small ILs; Mild; > Grade 1; some

NILs with some ILs (papules/pus-

tules only; no nodules); Moderate;

> Grade 2; up to many NILs and

a moderate number of ILs but no

more than one small nodule; Se-

vere; > Grade 3; up to many NILs

and ILs, but no more than a few

nodules); success was defined as a 2
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Table 5. Secondary outcomes other than adverse effects (Continued)

point or more improvement on the

IGA scale since baseline. At 3 weeks

after final treatment there were 15/

67 of ’success’ outcomes in the ve-

hicle 1000 s and 11/66 in the ve-

hicle 500 s group. The difference

between vehicle 1000 s and vehi-

cle 500 s groups was non signifi-

cant, with RR (95% CI) of 1.34 (0.

67, 2.70), P = 0.43. At 6 weeks af-

ter final treatment there were 16/

67 of ’success’ outcomes in the ve-

hicle 1000 s and 16/66 in the ve-

hicle 500 s group. The difference

between vehicle 1000 s and vehicle

500 s groups was non significant,

with RR (95% CI) 0.99 (0.54, 1.

80), P = 0.96

Comparison of light therapies of different treatment application intervals

Yilmaz 2011 44; 38 completed, 20 participants

in the once-weekly group (12 M, 8

F) and 18 in twice-weekly group (12

M, 6 F); mean ages (± standard de-

viation) of the participants were 21.

0 ± 3.5 years and 20.7 ± 2.7 years in

each group respectively; all with ≥

4 inflammatory acne lesions, FPT

I-III

532 nm KTP laser, 2 randomised

groups, application once weekly for

4 weeks vs twice weekly for 2 weeks.

Within each group 1 side of the face

randomised to assigned treatment

and the other to no treatment; eval-

uated at 0, 1 and 4 weeks after final

treatment

At 4 weeks there was no statistically

significant difference in decrease of

acne severity between the treated

sides among the 2 groups. Michael-

son acne severity scores of treated

sides of the face dropped by 41% in

once-weekly treatment group and

by 40% in twice-weekly group. Dif-

ferences in Michaelson acne sever-

ity score means (SD) of the treated

face sides at baseline and at 4 weeks

were -5.9 (7.9) in the once-weekly

group and -9.3 (7.5) in the twice-

weekly group

Light in combination with carbon lotion versus no treatment

Jung 2012 22 (4 M, 18 F), 20 completed (2 M,

18 F, aged 19-34 years, mean age

25.4), FPT III-IV, acne severity not

given

Carbon lotion plus quasi-long pulse

and Q-switched 1064 nm Nd:YAG

laser vs non treated control, in a

split-face trial, 3 treatments over

4 weeks, evaluation every 2 weeks

whilst on treatment and then every

4 weeks

Cunliffe severity grade decreased

significantly from 3.2 to 1.7 (P < 0.

001) on the laser-treated side and

from 2.7 to 2.6 (P < 0.05) on the

non-treated side. The difference be-

tween the 2 treatments was signifi-

cant (P = 0.04)

Light in combination with oral therapy versus other comparators
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Ling 2010 120 (68 M, 52 F), aged 12-32 years,

means given for individual groups

21-22 years); 30 in each group,

moderate-severe acne according to

Pillsbury classification, FPT not re-

ported

415 nm plus 630 nm light in

combination with sulfotanshinone

vs sulfotanshinone alone vs 415

nm plus 630 nm light in com-

bination with sulfotanshinone and

prednisolone vs sulfotashinone and

prednisolone; blue-red light ap-

plied twice weekly, sulfotanshinone

4 times daily and prednisolone 3

times daily in a parallel-group trial,

assessed 4 weeks after treatment

Investigators assessed improvement

using the following scale based on

lesion count percentage change: ≥

95% improvement = ’full recov-

ery’; 60% to 95% = ’good improve-

ment’; 20% to 59% = ’effective im-

provement’; ≤ 20% = ’no effect’.

In the blue-red light plus sulfotan-

shinone group 19/30 (63.3%) par-

ticipants fully recovered, 7/30 (23.

3%) had good improvement, in 3/

30 (10%) the treatment was effec-

tive and 1/30 (3.33%) there was

no effect. In the sulfotanshinone-

alone group 9/30 (30%) partici-

pants fully recovered, 10/30 (33.

33%) had good improvement, in 7/

30 (23.3%) the treatment was effec-

tive and 4/30 (13.33%) there was

no effect. In the blue -red light plus

sulfotanshinone plus prednisolone

group 8/30 (26.6%) participants

fully recovered, 8/30 (26.6%) had

good improvement, in 7/30 (23.

3%) the treatment was effective and

7/30 (23.3%) that there was no

effect. In the sulfotanshinone plus

prednisolone group 6/30 (20%)

participants fully recovered, 7/50

(23.3%) had good improvement, in

8/30 (26.6%) the treatment was ef-

fective and 9/30 (30%) that there

was no effect. We dichotomised the

data to 26/30 ’success’ outcomes in

the blue-red light plus sulfotanshi-

none group,19/30 in the sulfotan-

shinone alone group, 16/30 in the

blue-red light plus sulfotanshinone

plus prednisolone group and 13/30

in the sulfotanshinone plus pred-

nisolone group. Blue and red light

plus sulfotanshinone was superior

to sulfotanshinone alone with RR

(95% CI) with 1.37 (1.01, 1.86), P

= 0.04; to blue and red light plus

sulfotanshinone plus prednisolone
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Table 5. Secondary outcomes other than adverse effects (Continued)

with RR (95% CI) of 1.63 (1.13,

2.34), P = 0.009; and to sulfotan-

shinone plus prednisolone with RR

(95% CI) of 2.00 (1.30, 3.08), P =

0.002. The NNTB were 3 (95% CI

1 to 9) and 3 (95% CI 1 to 5) for the

latter two comparisons with blue-

red light plus sulfotanshinone re-

spectively. However, there is no cal-

culable NNTB for the comparison

of blue-red light plus sulfotanshi-

none to sulfotanshinone alone since

the 95% CI for the risk difference

contains zero (i.e. no effect), and

this corresponds to an infinite up-

per ’limit’ for the 95% CI for the

NNTB, which indicates that there

is no true boundary on how large

the NNTB could be for this com-

parison: this is also seen in the mar-

ginal effect seen with the RR

Ou 2014 90 randomised; number of partic-

ipants per group not reported (M/

F not reported, 43 in the interven-

tion, 40 in the control group), 83

completed (13 M/70 F), aged 18-

38 years (mean 25.1), with mod-

erate acne (grade II-III according

to the Chinese Acne Treatment

Guidelines); FPT not given

Yinhua decoction (term as pre-

sented in the English translation of

the abstract provided by the jour-

nal where full text was published in

Mandarin) with electric light syn-

ergy versus Yinhua decoction in

combination with red and blue light

treatment, in a parallel-group trial,

6 treatments in total, applied every

2 weeks, assessed at 12 weeks after

final treatment

Non-standardised method used for

evaluation, based on percentage

change in combined lesion counts.

Percentage change in lesion count

= (lesion count before treatment -

lesion count after treatment)/lesion

count before treatment × 100%;

Fully recovered: percentage change

in lesion count ≥ 90%; Good im-

provement: percentage change in

lesion count 60% to 89%; Effec-

tive: percentage change in lesion

count 30% to 59%; No effect: per-

centage change in lesion count ≤

29%; Total effective rate (TER) =

(number of fully recovered + good

improvement)/total number of par-

ticipants x 100%. At 12 weeks af-

ter final treatment the study authors

reported TERs of 70% in the treat-

ment group and of 37.5% in the

control group respectively, with a

reported significant difference be-

tween the groups (P = 0.002)

In the intervention group 6 partici-

pants ‘fully recovered’, 24 had ‘good
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improvement’ and 10 had ‘effec-

tive improvement’. In the control

group no participants ‘fully recov-

ered’, 15 had ‘good improvement’

and 20 had ‘effective improvement’.

43 participants completed the trial

in the intervention group and 40

completed in the control group.

We dichotomised the data to 30/

43 (69.7% of those who completed)

’success’ outcomes in the interven-

tion arm, and 15/40 (37.5% of

those who completed) in the con-

trol arm. Numbers of randomised

participants in each group were not

reported, and so we were unable to

use ITT approach. YD plus “electric

light synergy” were superior to YD

in combination with blue-red light

with RR (95% CI) of 1.86 (1.19,

2.91), P=0.006. The NNTB was 4

(95% CI 2 to 10)

Zhang 2009a 738 randomised, 508 (247 M/261

F) in the intervention group, and

230 (112 M/118 F) in the control

group, aged 12-53 years (mean not

reported), with mild-severe acne

(Pillsbury grades I-IV); FPT not

given

415 ± 5 nm blue and 633 ± 6

red light in combination with clin-

damycin gel, azithromycin, antis-

terone or cimetidine versus clin-

damycin gel, azithromycin, antis-

terone or cimetidine alone, in a par-

allel-group trial, 8 light treatments

in total, twice weekly, clindamycin

gel twice per day and azithro-

mycin 0.5g/day (on days without

light therapy when in the group

with light treatments), assessed at 4

weeks after final treatment

Please see results under Light and
other topical treatments as this study

could be placed under both com-

parisons. We were unable to per-

form subgroup analyses

Zhang 2013b 120 (59 M/61 F), 60 in each group,

aged 14-40 years (mean 22.1 in the

intervention, 23.6 in the control

group), with mild-moderate acne

(Pillsbury grades I-III); FPT not

given

415 ± 5 nm (blue) and 633 ± 3 nm

(red)

light combined with jinhua xi-

aocuo (term as presented in the En-

glish translation of the abstract pro-

vided by the journal where full text

was published in Mandarin) pills

and chloramphenicol tincture ver-

sus Jinhua xiaocuo pills and chlo-

ramphenicol tincture alone, in a

parallel-group trial, 8 treatments,

applied twice weekly; Jinhua xi-

Non-standardised method used for

evaluation, based on percentage

change in combined lesion counts.

Percentage change in lesion count

= (lesion count before treatment -

lesion count after treatment)/lesion

count before treatment × 100%;

Fully recovered: percentage change

in lesion count ≥ 90%; Good im-

provement: percentage change in

lesion count 60% to 89%; Effec-

tive: percentage change in lesion
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aocuo pills 4 g orally 3 times/day,

Chloramphenicol tincture 10 mg/

mL (applied once in the day once at

night), assessed 4 weeks after final

treatment

count 30% to 59%; No effect: per-

centage change in lesion count ≤

29%; Total effective rate (TER) =

(number of fully recovered + good

improvement)/total number of par-

ticipants x 100%). At 4 weeks af-

ter final treatment TERs were re-

ported to be 91.7% in the treat-

ment group and 65% in the control

group respectively, with a reported

significant difference between the

groups (P value reported as < 0.05)

. In the intervention group 25 par-

ticipants ‘fully recovered’, 30 had

‘good improvement’ and 5 had ‘ef-

fective improvement’. In the con-

trol group 17 participants ‘fully re-

covered’, 22 had ‘good improve-

ment’ and 11 had ‘effective im-

provement’. We dichotomised the

data following our protocol to 55/

60 ‘success’ outcomes in the in-

tervention and 39/60 ‘success’ out-

comes in the control group. Jinhua

xiaocuo pills and chloramphenicol

tincture in combination with blue-

red light were superior to jinhua

xiaocuo pills and chloramphenicol

tincture alone with RR (95% CI) of

1.41 (1.15, 1.72), P = 0.0008. The

NNTB was 4 (95% CI 3 to 9)

IPL alone versus IPL in combination with vacuum

Ianosi 2013 180 participants (56 M, 124 F),

aged 24 years (median), 60 in each

group, with mild-moderate acne,

FPT I-IV

500-1200 nm light plus vacuum vs

IPL alone 400-700 nm and 870-

1200 nm vs anti-acne micellar solu-

tion, light applied once a week for

5 weeks, micellar solution unclear,

final assessment at final treatment

Changes in lesion counts reported

as scores 1 = insignificant result (le-

sion count reduction 0% to 25%)

to 4 = very good result (lesion count

reduction 76% to 100%). No sig-

nificant differences found between

treatments at final assessment in re-

duction score of papules and pus-

tules (P reported as ’NS’). Signif-

icantlly greater reduction score of

comedones in vacuum plus IPL

group (P < 0.001). Greater reduc-

tion in Leeds score in IPL-only

group reported in graph format and

no further data provided. Signifi-
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cantly greater effect on quality of

life (using Cardiff Acne Disability

Index) in vacuum plus IPL group

(P = 0.004). Further data not given

4. MAL-PDT versus other comparators

MAL-PDT versus red light alone

Pariser 2013 153 participants (87 M/66 F), 100

in the 80 mg/g MAL-PDT group,

53 in the placebo group, aged 12-35

years (mean 18.6), with severe facial

acne vulgaris, IGA score 4, 25-75

ILs and 20-100 NILs on the face,

FPT I-VI

80 mg/g MAL-PDT under oc-

clusion followed by illumination

with 632 nm 37J/cm² red light vs

placebo cream plus 632 nm 37 J/

cm² light in a parallel-group trial, 4

treatments at 2-week intervals, as-

sessed at 6 weeks after final treat-

ment

15 withdrawals from the MAL-

PDT group, 4 withdrawals and

1 lost to follow-up from the

placebo group. ITT analysis was

performed. At 6 weeks after fi-

nal treatment ’success’ outcomes

as defined by the IGA score were

found in 44/100 participants in

the 80 mg/g group and 14/53

in the placebo cream group. Our

analyses showed borderline supe-

riority of 80 mg/g MAL-PDT to

placebo cream activated by red

light, with RR 1.67 (95% CI 1.01

to 2.75). Please note that the re-

sults of this study were combined

with those of NCT00933543 and

NCT00594425 for the same com-

parison

NCT00933543 107 participants (48 M/59 F), 54

in the 80 mg/g MAL-PDT group,

53 in the placebo group, aged 11-

35 years (mean 17.2), with moder-

ate-severe facial acne vulgaris, IGA

score 3-4, 20-100 ILs and 30-120

NILs on the face, FPT I-VI

80 mg/g MAL-PDT (without oc-

clusive dressing) followed by illumi-

nation with 632 nm 37 J/cm²red

light vs placebo cream plus 632 nm

37 J/cm² light (without occlusive

dressing) in a parallel-group trial, 4

treatments at 2-week intervals, as-

sessed at 6 weeks after final treat-

ment

3 withdrawals in MAL-PDT group,

6 withdrawals and 1 lost to follow-

up in placebo group. ITT analy-

sis was performed. At 6 weeks after

final treatment ’success’ outcomes

as defined by the IGA score were

found in 5/54 participants in the

80 mg/g group and 1/53 in the

placebo-cream group. Our analyses

showed that 80 mg/g MAL-PDT

was not superior to placebo cream

activated by red light, with RR 4.

91 (95% CI 0.59 to 40.61). Please

note that the results of this study

were combined with those of Pariser

2013 and NCT00594425 for the

same comparison
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NCT00594425 150 participants (59 M/91 F), 50 in

the 40 mg/g MAL-PDT group, 48

in the 80 mg/g MAL-PDT group,

52 in the placebo group, aged 15-40

years (mean 21.3), with moderate-

severe acne, IGA score 3-4, 20-100

ILs and up-200 NILs on the face,

FPT I-IV

80 mg/mL MAL under occlusion

(1.5 h) plus 632 nm 37 J/cm² light

vs 40 mg/mL MAL under occlusion

(1.5 h) plus 632 nm 37 J/cm² light

vs placebo cream plus 632 nm 37 J/

cm² light in a parallel-group trial, 4

treatments at 2-week intervals, as-

sessed at 2, 3, 6, 12 and 24 weeks

after final treatment

43 participants completed in the

40 mg/g group, 34 completed in

the 80 mg/g group and 42 com-

pleted in the placebo-cream group,

ITT analysis was performed (LOCF

method). At 6 weeks after final

treatment ’success’ outcomes as de-

fined by the IGA score were found

in 6/50 participants in the 40 mg/

g group and 4/52 in the placebo-

cream group. Our analyses showed

that 40 mg/g MAL-PDT was not

superior to placebo cream activated

by red light, with RR 1.56 (95% CI

0.47 to 5.20), P = 0.47. At 6 weeks

after final treatment ’success’ out-

comes as defined by the IGA score

were found in 6/48 participants in

the 80 mg/g group and 4/52 in the

placebo cream group. Our analyses

showed that 80 mg/g MAL-PDT

was not superior to placebo cream

activated by red light, with RR 1.

63 (95% CI 0.49 to 5.41). Please

note that the results of this study

were combined with those of Pariser

2013 and NCT00933543 for the

same comparison.

Hörfelt 2006 30 (25 M, 5 F), 27 completed, aged

15-28 years (mean 18) with moder-

ate-severe inflammatory facial acne

(Leeds score 5-10); FPT types I-III

635 nm light plus MAL vs placebo

cream and light in a split-face trial, 2

treatments, 2 weeks apart, assessed

at 4 and 10 weeks after treatment

At 12 weeks investigator-assessed

change in acne severity (global

severity assessment clear or almost

clear) observed in 9/30 participants

(30%) for the MAL-PDT side and

in 3/30 participants (10%) on the

light-only side. Significantly greater

improvement on the MAL-PDT

side than on placebo-PDT side (P

= 0.0143). 12 (40%) participants

improved in more than one cate-

gory on the MAL-PDT side versus

7 (23%) on the placebo-PDT side.

We dichotomised the data to 12/

30 ’success’ outcomes on the MAL-

PDT sides and 7/30 on the placebo-

PDT sides. The difference was non

significant, with RR (95% CI) of 1.

71 (0.78, 3.75), P = 0.18
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MAL-PDT versus placebo or no treatment

Wiegell 2006b 36 participants: 21 in treatment

group age 23 ± 5 years (9 M, 10 F

analysed) and 15 in control group

age 24 ± 5 years (3 M, 9 F analysed)

, with > 12 inflammatory acne le-

sions; FPT II-V

Comparison of MAL plus 630 nm

with no treatment in a parallel-

group trial; 2 treatments, 2 weeks

apart, assessed every 4 weeks for 12

weeks after treatment

No significant difference was ob-

served in reduction in Leeds grade

between the two groups (P = 0.24)

. Median score (range) at 12 weeks

was 1 (0 to 5) in the MAL-PDT and

2 (0 to 8) in the control group. In

the MAL-PDT group median im-

provement score was 2 at 4 weeks,

2 at 8 weeks and 3 at 12 weeks.

In the control group median im-

provement score was 1 at 4 weeks,

0 at 8 weeks and 1 at 12 weeks af-

ter treatment (results were reported

in graph form, our interpretation

given). No further data were pro-

vided

MAL-PDT other

NCT00594425 150 participants (59 M/91 F), 50 in

the 40 mg/g MAL-PDT group, 48

in the 80 mg/g MAL-PDT group,

52 in the placebo group, aged 15-40

years (mean 21.3), with moderate

to severe acne, IGA score 3-4, 20-

100 ILs and up-200 NILs on the

face, FPT I-IV

80 mg/mL MAL under occlusion

(1.5 h) plus 632 nm 37 J/cm² light

vs 40 mg/mL MAL under occlusion

(1.5 h) plus 632 nm 37 J/cm² light

vs placebo cream plus 632 nm 37

J/cm² light in a parallel-group trial,

4 treatments at 2 weeks intervals,

assessed at 2, 3, 6, 12 and 24 weeks

after final treatment

37 participants completed in the

80 mg/g group, and 43 completed

in the 40 mg/g group, ITT analy-

sis was performed (LOCF method)

. At 6 weeks after final treatment

’success’ outcomes as defined by

the IGA score were found in 6/48

participants in the 80 mg/g group

and 6/50 in the 40 mg/g group.

Our analyses showed that 80 mg/

g MAL-PDT was not superior to

40 mg/g MAL-PDT, with RR 1.04

(95% CI 0.36 to 3.01), P = 0.94

Bissonnette 2010 44 participants, 33 completed (M/

F not stated), aged 18-40 years

(mean 24.4), 22 randomised to

each group,10 ≥ ILs on each side of

the face and a Global Acne Severity

score 3 ≥, FPT I-IV

80 mg/mL MAL plus 630 nm 25 J/

cm² light vs 80 mg/mL MAL plus

630 nm 37 J/cm² light in a paral-

lel-group trial, split-face randomi-

sation within each group to occlu-

sion or no occlusion, 4 treatments

at 2-week intervals, assessed at 4 and

12 weeks after final treatment

At 4 weeks after treatment Global

Acne Severity score 0 or 1 (’success’)

was found on 1/16 (6.3%) of face

sides with occlusion and on 0/16

(0%) face sides without occlusion

in the 25 J/cm² group; and on 0/

17 (0%) of face sides with occlu-

sion and on 1/17 (5.9%) of the face

sides without occlusion in the 37 J/

cm² group. At 12 weeks (’success’)

was found on 0/20 (0%) of face

sides with occlusion and on 0/20

(0%) face sides without occlusion
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Table 5. Secondary outcomes other than adverse effects (Continued)

in the 25 J/cm² group; and on 1/20

(5.6%) of face sides with occlusion

and 2/20 (11.1%) of the face sides

without occlusion in the 37 J/cm²

group. Detailed data provided by

the study authors. ITT analysis re-

sults reported (LOCF method). At

12 weeks the difference for compar-

ison 37 J/cm² treatment with oc-

clusion versus 37 J/cm² treatment

without occlusion was non signifi-

cant, with RR (95% CIs) 0.50 (0.

05, 5.12)

Hong 2013 22 (2 M, 20 F), aged 19-35 years

(mean not given), ’at least grade

2 (Cunliffe acne grading system)’,

FPT IV-V

MAL plus 630 nm light vs MAL

plus 530-750 nm light in a split-

face trial, 3 treatments in total, 2-

week intervals, assessed at 4 weeks

after treatment

At 4 weeks after treatment there was

no significant difference in the im-

provement in acne Cunliffe grade

between the red-light side (1.9) and

IPL side (2.0). Baseline means ex-

tracted from graph as 3.6 on the

red-light side and 3.75 on the IPL

side. Further data were not provided

5. ALA-PDT versus other comparators

ALA-PDT versus red light alone

Chen 2015 50, 47 completed (25 M/22 F),

24/25 in the intervention, 23/25

in control group, aged 18-33 years

(mean 23.6 in the intervention, 24.

1 in the control group), with mild-

severe acne (non-standardised scale)

; FPT not given

20% ALA (90 min under plastic

film occlusion) plus 633 ± 10 nm

red light for 20 min versus 633 ± 10

nm red light for 20 min alone in a

parallel-group trial, 3 treatments in

total, weekly, assessed at 2, 4 and 6

weeks after final treatment

Non-standardised method used for

evaluation, TER (‘Reduction rate

was calculated as follows: Reduc-

tion rate (%) = (numbers of come-

dones before treatment - num-

bers of comedones after treatment)/

number of comedones before treat-

ment x 100. Skin lesions with ≥

90% improvement were classified as

cured, skin lesions with 60% 89%

improvement were classified as ex-

cellent effect, skin lesions with 30%

59% improvement were classified

as fair effect and skin lesions with <

30% improvement or exacerbations

were classified as no effect. TER was

computed as follows: TER (%) =

(number of cured cases + excellent

effect cases)/total number of cases x

100). TERs in the treatment group

were 54.2% at 2 weeks, 75.0% at
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4 weeks and 83.3% at 6 weeks,

whereas those in the control group

were 26.1% at 2 weeks, 43.5% at

4 weeks and 56.5% at 6 weeks. P

values reported for differences be-

tween the 2 groups were P = 0.050

at 2 weeks, P = 0.028 at 4 weeks and

P = 0.045 at 6 weeks. In the ALA-

PDT group 3, 11 and 15 partici-

pants were reported to be ‘cured’ at

2, 4 and 6 weeks after final treat-

ment respectively; 10, 7 and 5 had

‘excellent effect’ at 2, 4 and 6 weeks

after final treatment respectively. In

the red-light group 1, 4 and 6 par-

ticipants were ‘cured’ at 2, 4 and 6

weeks after final treatment respec-

tively; 5, 6 and 7 had ‘excellent ef-

fect’ at 2, 4 and 6 weeks after fi-

nal treatment respectively; 1 partic-

ipant dropped out from the ALA-

PDT group, and 2 from the red-

light-only group, and we treated

them as treatment failures as per

our protocol. We dichotomised the

data following our protocol to 13/

25 ‘success’ outcomes at 2 weeks,

18/25 at 4 weeks and 20/25 at 6

weeks in the intervention group,

whereas in the control group there

were 6/25 ‘success’ outcomes at 2

weeks, 10/25 at 4 weeks and 13/25

at 6 weeks. ALA-PDT was not su-

perior to red light alone with RR

(95% CI) of 1.54 (1.01, 2.35), P =

0.05 at 6 weeks. We combined the

results of this study with those of

Zhang 2013a for assessments at 2

and 4 weeks

Zhang 2013a 116 (47 M/59 F) randomised, 63

in the intervention, 53 in control

group, aged 16-47 years (mean 24

years in the intervention, 23 years in

the control group), with moderate-

severe acne (Pillsbury grade II-IV);

FPT not given

Unclear % of

5-ALA plus

630 ± 5 nm

red light versus

630±5 nm red light alone, in a par-

allel-group trial, 3 treatments in to-

tal, weekly, assessed at 2, 4 and 8

weeks after final treatment

Non-standardised method used for

evaluation, based on percentage

change in combined lesion counts.

Percentage change in lesion count

= (lesion count before treatment -

lesion count after treatment)/lesion

count before treatment × 100%;

Fully recovered: percentage change

in lesion count ≥ 90%; Good im-
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provement: percentage change in

lesion count 60% to 89%; Effec-

tive: percentage change in lesion

count 20% to 59%; No effect: per-

centage change in lesion count ≤

19%; total percentage effectiveness

= (number of fully recovered + good

improvement)/total number of par-

ticipants x100%). TERs were 44.

4%, 58,7% and 79.4%, in the treat-

ment group at 2, 4 and 8 weeks after

final treatment respectively. TERs

in the control group were 13.2%,

28.3% and 41.5% at 2, 4 and 8

weeks after final treatment respec-

tively. In the intervention group 5,

12 and 24 participants ‘fully recov-

ered’ at 2, 4 and 8 weeks after final

treatment respectively; 23, 25 and

26 had ‘good improvement’ at 2, 4

and 8 weeks after final treatment re-

spectively; and 33, 26, 13 had ‘ef-

fective improvement’ at 2, 4 and 8

weeks after final treatment respec-

tively. In the control group no par-

ticipants ‘fully recovered’ at 2, 4 nor

at 8 weeks after final treatment; 7,

15 and 22 had ‘good improvement’

at 2, 4 and 8 weeks after final treat-

ment respectively; and 3, 21 and 19

had ‘effective improvement’ at 2, 4

and 8 weeks after final treatment

respectively. We dichotomised the

data following our protocol to 28/

63, 37/63, and 50/63 ‘success’ out-

comes in the intervention group at

2, 4 and 8 weeks after final treat-

ment respectively; and 7/53, 15/

53, and 22/53 ‘success’ outcomes

in the control group at 2, 4 and 8

weeks after final treatment respec-

tively. ALA-PDT was superior to

red light alone with RR (95% CI)

of 1.91 (1.36, 2.70), P = 0.0002 at

8 weeks. The NNTB was 3 (95%

CI 2 to 5) at 8 weeks. We combined

the results of this study with those

of Chen 2015 for assessments at 2

and 4 weeks
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ALA-PDT versus blue light alone

NCT00706433 266 (128 M, 138 F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

V

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3 weeks intervals,

assessed 3 and 6 weeks after the fi-

nal treatment

IGA was used for evaluation (0;

clear skin with no ILs or NILs;

almost clear; rare NILs with no

more than a few small ILs; mild; >

Grade 1; some NILs with some ILs

(papules/pustules only; no nodules)

; moderate; > grade 2; up to many

NILs and a moderate number of ILs

but no more than one small nod-

ule; severe; > Grade 3; up to many

NILs and ILs, but no more than a

few nodules); success was defined

as a 2 point or more improvement

on the IGA scale since baseline. At

3 weeks after final treatment there

were 13/68 of ’success’ outcomes in

ALA 1000 s, 11/65 in the ALA 500

s, 15/67 in the vehicle 1000 s and

11/66 in the vehicle 500 s group.

The difference between ALA 1000

s and vehicle 1000 s groups was non

significant, with RR (95% CI) 0.85

(0.44, 1.65), P = 0.64, and it was

non significant between ALA 500 s

and vehicle 500 s groups, with RR

(95% CI) 1.02 (0.47, 2.18), P =

0.97. At 6 weeks after final treat-

ment there were 15/68 of ’success’

outcomes in ALA 1000 s, 11/65 in

the ALA 500 s, 16/67 in the vehi-

cle 1000 s and 16/66 in the vehi-

cle 500 s group. The difference be-

tween ALA 1000 s and vehicle 1000

s groups was non significant, with

RR (95% CI) 0.92 (0.50, 1.71), P

= 0.80, and it was non significant

between ALA 500 s and vehicle 500

s groups, with RR (95% CI) 0.70

(0.35, 1.39), P = 0.31

ALA-PDT versus IPL alone

Oh 2009 20 (4 M, 16 F) , aged 18-30 years,

9 in the short-incubation group (3

M, 6 F, mean age ± SD 23 ± 4.

12 years) and 10 in the long-incu-

bation group (1 M, 9 F and 23 ±

20% ALA plus 590 nm IPL; 2 par-

allel groups: short incubation (30

min) vs long incubation (3 h), half

of the face within each treated with

IPL alone; 3 treatments at 4 weeks

At 12 weeks investigators assessed

improvement as mild in 3/9 par-

ticipants (33.3%) and as moderate

in 6/9 participants (66.7%) in the

short incubation group; as mild in
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5.53 years), with moderate and se-

vere acne (Evaluator Global Sever-

ity Score 3 and 4); FPT II-IV

intervals, assessed 4 weeks after each

treatment and 8 and 12 weeks after

the third treatment

2/11 participants (18.2%), as mod-

erate in 5/11 participants (45.4%)

and as significant in 4/11 partici-

pants (36.4%) in the long incuba-

tion group. We dichotomised the

data to 6/9 ’success’ outcomes in

short incubation group and 9/11

in the long incubation group. The

difference was non significant, with

RR (95% CI) of 0.44 (0.06, 3.51),

P = 0.44

Mei 2013 41 (24 M, 17 F), mean age 24 years,

21 in the ALA-IPL PDT group, 20

in the placebo cream-IPL group, II-

IV Pillsbury grade acne; FPT II-IV

10% ALA plus 420-950 nm light

versus placebo cream plus 420-950

nm light in a parallel-group trial, 4

treatments in total, weekly, assessed

4, 8 and 12 weeks after treatment

At 12 weeks after final treatment

investigators assessed an improve-

ment of 75% to 100% in all lesions

in 13/21, of 50% to 75% in 5/21

and of 25% to 50% in 2/21 partic-

ipants and no improvements 1/21

participants in the ALA-IPL group.

In the control group an improve-

ment of 75% to 100% in all le-

sions was achieved in 3/20, of 50%

to 75% in 9/20, of 25% to 50%

in 6/20 and no improvements in 2/

20 participants. We dichotomised

the data to 18/21 ’success’ outcomes

in the ALA-IPL group and 12/20

in IPL-alone group. The difference

was non significant, with RR (95%

CI) of 1.43 (0.96, 2.13), P = 0.08

ALA-PDT versus green light alone

Sadick 2010a 10 randomised (M/F not reported)

, 8 (2 M,6 F) completed, all > 18

years, mean age and age range not

reported, all with moderate-severe

acne IGA 3-4, FPT I-III

20% ALA plus KTP 532 nm laser

compared with KTP 532 nm laser

alone in a split-face trial, 3 treat-

ments spaced at 3-4 week intervals,

evaluated after each treatment and

at 2, 6 and 12 weeks after final treat-

ment

IGA was used for evaluation (Grade

0 = clear skin, no inflammatory

lesions; grade 1 = almost clear,

rare non-inflammatory lesions, few

small inflammatory lesions; grade

2 = mild severity, some non-in-

flammatory lesions, some inflam-

matory lesions (papules, pustules,

no nodular lesions); grade 3 = mod-

erate severity, many non-inflamma-

tory and moderate inflammatory le-

sions, no more than one nodular le-

sion; grade 4 = severe, many non-

inflammatory and inflammatory le-

sions, nodular lesions are present).

On the ALA-PDT sides IGA score

423Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 5. Secondary outcomes other than adverse effects (Continued)

(mean ± SE) reduced from baseline

3.50 ± 0.19 to 2.29 ± 0.29 (35%

improvement) after first treatment

and to 2.13 ± 0.40 (39% im-

provement) after second treatment.

On the light-only sides IGA score

(mean ± SE) reduced from baseline

3.63 ± 0.18 to 2.42 ± 0.30 (33%

improvement) after first treatment

and to 2.38 ± 0.33 (34% improve-

ment) after second treatment. Fur-

ther details and results of evalua-

tions after final treatment were not

given (reported as “Similar results

were recorded after the third treat-

ment session that was evaluated at

week 12”)

ALA-PDT versus placebo or no treatment

Orringer 2010 99 screened, 44 enrolled (14 M, 30

F) aged 15-50 years, mean 25, all

with clinically evident facial acne,

all FPT included

20% ALA plus PDL compared with

placebo in a split-face trial, 3 treat-

ments spaced at 2-week intervals,

evaluated every 2 weeks for a total

of 16 weeks

Statistically significant improve-

ment (P = 0.01) in mean Leeds score

on treated skin versus untreated

skin at week 16. Mean change in

score from baseline (95% CI) was -

1.07 (-1.69 to -0.45) on the treated

sides and -0.52 (-1.07 to 0.04) on

the control sides

ALA-PDT other

Barolet 2010 10 (7 M, 3 F), aged 13-54 years,

mean age 26.2, with mild-moderate

acne, with ≥ 10 acne lesions, FPT

I-III

970 nm IR pre-treatment plus ALA

and 630 nm PDT vs ALA-PDT

alone, one treatment in a split-face

or split-back design, evaluated after

4 weeks

4 weeks after treatment greater im-

provement in Global Severity As-

sessment Score medians on the IR

pre-treated (1, 95% CIs 0.74 to 1.

34) versus control side (2, 95% CIs

1.17 to 1.72). 95% CI reported for

means, but means were not given

Hongcharu 2000 22 participants, aged 18-44 years;

11 in single-treatment group, mean

age 30 years, 9 M, 2 F; 11 in mul-

tiple-treatment group, mean age 27

years, 8 M, 3 F; all with mild-mod-

erate acne of the back; FPT I-IV

4 areas on the back of each par-

ticipant: 550-700 nm light source

used. ALA-light; ALA alone; light

alone; untreated control. Single and

multiple treatment groups, assessed

at 1, 2, 3, 10 and 20 weeks

Change from baseline in Michaels-

son acne severity score was signif-

icantly better in ALA-PDT than

other three areas at 3, 10 and 20

weeks after single treatment (P val-

ues not given) and at all visits af-

ter multiple treatment (P < 0.05).

ALA-PDT and multiple ALA treat-

ment sites showed more improve-

ment than single treatment (P < 0.
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001 and P = 0.007, respectively).

Investigator’s global assessment of

improvement scores also signifi-

cantly better for the ALA-PDT ar-

eas than other 3 areas where some

improvement was also observed in

both single and multiple treatment

groups. These comparisons, as well

as comparison between single and

multiple treatment groups were re-

ported in an unclear way

NCT00706433 266 (128 M, 138 F), 68 in the ALA

1000 s group, 65 in the ALA 500

s group, 67 in the vehicle 1000 s

group and 66 in the vehicle 500 s

group, mean age 20.1 years, inclu-

sion criterion 12 > years, with mod-

erate and severe acne (IGA score 3

and 4, with at least 20 ILs); FPT I-

V

20% ALA (45 min incubation) plus

blue 1000 s light vs 20% ALA (45

min incubation) plus 500 s blue

light vs vehicle (45 min incubation)

plus blue 1000 s light vs vehicle

(45 min incubation) plus 500 s blue

light; in a parallel-group trial; up to

4 treatments at 3 weeks intervals,

assessed 3 and 6 weeks after the fi-

nal treatment

IGA was used for evaluation (0;

clear skin with no ILs or NILs;

almost clear; rare NILs with no

more than a few small ILs; mild;

> grade 1; some NILs with some

ILs (papules/pustules only; no nod-

ules); moderate; > grade 2; up to

many NILs and a moderate num-

ber of ILs but no more than one

small nodule; severe; > grade 3; up

to many NILs and ILs, but no more

than a few nodules); success was de-

fined as a 2 point or more improve-

ment on the IGA scale since base-

line. At 3 weeks after final treatment

there were 13/68 of ’success’ out-

comes in ALA 1000 s and 11/65 in

the ALA 500 s group. The differ-

ence between ALA 1000 s and ALA

500 s groups was non significant,

with RR (95% CI) 1.13 (0.55, 2.

34), P = 0.33. At 6 weeks after final

treatment there were 15/68 of ’suc-

cess’ outcomes in ALA 1000 s and

11/65 in the ALA 500 s group. The

difference between ALA 1000 s and

ALA 500 s groups was non signif-

icant, with RR (95% CI) 1.30 (0.

65, 2.62), P = 0.74

Taub 2007 22 recruited, 19 participated, mean

± SD aged 26.5 ± 9.1 years, 7 M, 12

F, with moderate-severe acne and >

10 in ammatory acne lesions; FPT

not given

Comparison of PDT with different

light sources for activation: ALA ac-

tivated by IPL (600-850 nm), or a

combination of IPL (580-980 nm)

and bipolar radiofrequency ener-

gies, or blue light (417 nm) in a par-

allel-group trial; 3 treatments at 2-

Median acne grade score (96.9%

CI) at baseline, and 1 month after

treatment were 2.75 (2.5-4.0) and

1.5 (1.0-2.5) in the IPL group, 2.5

(2.0-4.0) and 2.25 (1.5-3.5) in the

IPL-RF group and 3.25 (2.5-3.5)

and 1.50 (1.0-3.5) in the blue-light
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week intervals; follow up at 1 and 3

months after nal treatment

group. At 3 months after treatment

median acne grade score (range) was

1.75 (1.5) in the IPL group, 1.5 (2)

in the IPL-RF group and 2.00 (1) in

the blue-light group. Investigator-

assessed improvement was highest

with IPL activation and lowest with

blue light, and the differences be-

tween groups reached borderline

statistical significance at 3 months

(P = 0.0498). At 1 month after

treatment median percentage im-

provement score (96.9% CI) was

56.25 (27.5-85.0) in the IPL group,

23.75 (2.5-85.0) in the IPL-RF

group and 20 (0-62.5) in the blue-

light group. At 3 months after treat-

ment median percentage improve-

ment score (range) was 72.5 (42.5)

in the IPL group, 50 (47.5) in the

IPL-RF group and 25 (40) in the

blue-light group

Yin 2010 180 (83 M, 97 F), aged 18-38 years,

mean 25.8, with moderate-severe

facial acne (Pillsbury), FPT III-IV,

45 participants in each group

633 ± 3 nm (red light) plus differ-

ent ALA concentrations (5%, 10%,

15% and 20%) vs red light alone, 4

treatments every 10 days, 4 parallel

groups, each treated with a differ-

ent concentration on the right side

and placebo agent on the left side;

assessments at 2, 4, 12 and 24 weeks

last after treatment

Assessed by a grading scale that was

defined as -3 for > 50% exacer-

bation, -2 for 25% to 50% exac-

erbation, -1 for 1% to 25% ex-

acerbation, 0 if unchanged, 1 for

1% to 25% improvement, 2 for

25% to 50% improvement, 3 for

50% to 75% improvement, 4 for

75% to 99% improvement, and 5

for 100% improvement, compared

with baseline. Significant difference

among the different ALA concen-

tration groups (P values not given)

, with a clear positive correlation

between global improvement score

and ALA concentration (P < 0.05)

. Further data were expressed in

graph format. Our interpretation of

the graph was that there were mean

improvements (SE) of 3.9 (0.2), 4

(0.5), 3.9 (0.5), 3 (1) and 1.9 (1.5)

in the 20% ALA group, 15% ALA

group, 10% ALA group, 5% ALA

group and control face sides respec-

tively at 24 weeks after last treat-

ment
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6. MAL-PDT versus ALA-PDT

Wiegell 2006a 15 participants > 18 years but age

range not given, with > 12 inflam-

matory acne lesions; FPT not stated

Comparison of MAL and ALA

creams: 620 nm light with split-

face design; one full-face PDT treat-

ment with MAL on one side and

ALA on the other, assessed at 6 and

12 weeks after treatment

The median of Leeds revised acne

global severity grade reduced from

2 before treatment to 1 at 12-week

follow-up in both the MAL-PDT-

and ALA-PDT-treated sides of the

face. Thre were no significant differ-

ences between the two treatments

(P = 0.250)

7. Other (non-MAL, non-ALA) PDT versus other comparators

Indocyanine green-PDT

Kim 2009 16 (7 M, 9 F, aged 16-34 years,

mean age 25 ± 3.09) with mild-

moderate acne, skin types not given,

9 in single, 7 in multiple treatment

group

2 groups randomised: single treat-

ment vs multiple (once weekly over

3 weeks); right cheek of each par-

ticipant indocyanine green plus 805

nm light, left cheek light only and

forehead “spontaneous resolution”

control, evaluated 2 and 4 weeks af-

ter final treatment, multiple group

also at final treatment

Significant improvement in Cun-

liffe acne severity score in both

groups at 2 and 4 weeks after final

treatment (P < 0.05). Not reported

whether there were differences be-

tween the 2 groups. Part of the re-

sults reported in graph format. Our

interpretation of the graph was that

Cunliffe grade reduced from base-

line 3.8 to 2.5 on the single-treat-

ment sides, and from baseline 3.5 to

2.1 on the multiple-treatment sides

respectively at final evaluation. Re-

sults not reported for sides treated

only with light

Topical liposomal methylene blue-PDT

Fadel 2009 20 (M/F not stated), age not stated

(> 18 years), with mild-moderate

acne, FPT not given

Topical liposomal methylene blue

plus 650 nm light vs no treatment

in a split-face trial, 2 treatments in

total, weekly, assessed every 2 weeks

for 3 months after treatment

At 12 weeks median Leeds sever-

ity grade on the treated side was 1

(range 0-2) and on the untreated

side 3 (range 2-4). No baseline data

given. At 12 weeks 7/13 (54%) par-

ticipants had marked, 4/13 (31%)

participants had moderate and 2/

13 (15%) participants had slight

improvement. “Approximately the

same improvements” after 4 weeks

and 8 weeks. Control areas reported

to have no change or worsening of

acne with no details provided

Chlorophyll-a (CHA)-PDT
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Table 5. Secondary outcomes other than adverse effects (Continued)

Song 2014 24 (14 M, 10 F), mean age 23.4 ±

3.5 years; range 18-32 years, “acne

on both sides of the face”, Cunliffe

grades 2-4, FPT III-IV

430 plus 660 nm light combined

with chlorophyll-a (CHA) vs 430

plus 660 nm light alone in a split-

face trial, 8 treatments in total,

twice weekly, final assessment 2

weeks after last treatment

2 weeks after final treatment Cun-

liffe grade reduced from baseline 3.

1 to 1.8 on the CHA plus light sides

and from baseline 3.1 to 2.2 on the

light-only sides (P = 0.027). Further

data were not given

Gold microparticle PDT versus other comparators

Paithankar 2015 51 (14 M, 37 F), mean age 21.4

years, age range 16-26 years, IGA

scores 3-4 with at least 25 total

papules and pustules on face, FPT

I-III

Gold

microparticle suspension plus light

(details not given) vs microparticle

suspension vehicle (without light-

absorbing particles) plus light (de-

tails not given) in a parallel-group

trial, 3 treatments in total, weekly,

assessed at 6, 10 and 14 weeks after

final treatment

At 10 weeks after final treatment,

“40% of subjects in the treatment

arm, whereas none in the sham

arm, showed Investigator’s Global

Assessment (IGA) score reduction

in two or higher”. Further data were

not given

ALA = 5-aminolevulinic acid

BPO = benzoyl peroxide

CHA = chlorophyll-a

FPT = Fitzpatrick’s Skin Types: based on different reactions to sun exposure and range from type I (’pale white skin which always burns

and never tans’) to type VI (’deeply pigmented dark brown to black skin which never burns and tans very easily’) (Fitzpatrick 1988)

GAAS = Global acne assessment scoring scale

IAA = indole 3-acetic acid

IGA = Investigator global assessment score

ILs = inflamed lesions

IPL = intense pulsed light

IR = infrared

ITT = intention-to-treat analysis

LPDL = long pulsed dye laser

LOCF = last observation carried forward

LLT = lower level term

MAL = methyl-aminolevulinate

NILs = non-inflamed lesions

NNTB = number needed to treat for an additional beneficial outcome

OFI = optical fibre intra-tissue irradiation

PDL = pulsed-dye laser

PDT = photodynamic therapy

PT = preferred term

RCT = randomised controlled trial

SD = standard deviation

SE = standard error

SPF = Sun protection factor

TER = total effective rate

TLMB = topical liposomal methylene blue

Unless specified differently, results presented as reported in the published papers, without performing independent analysis. Please see

Characteristics of included studies for details on withdrawals and drop-outs of participants for each study.
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Change from baseline i.e. absolute change is calculated by subtracting baseline count from count assessed at certain time point.

Percentage change is calculated by dividing the absolute change with baseline count and then multiplying that value by 100 to get

percentages.
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

The protocol for this study was published in 2009 (Car 2009).

There were changes in authorship. Two protocol authors, Fiona Hamilton and Colin Lyons did not contribute to this review. Four

new authors were added (JB, RA, PP and LG). This led to differences in the authors who were originally selected to perform tasks as

published in the protocol.

We updated the Background section with recent findings and relevant studies.

We made the following changes in the Methods section.

• We made minor edits to the inclusion criteria according to the Cochrane Style Guide.

• We have not excluded studies on the basis of inadequate description of intervention or lack of validated outcome, but have used

those only as elements to judge study quality. We have therefore removed the possibly misleading sentences from the Types of

interventions paragraph.

• We included ’Investigator-assessed severe adverse effects’ as a primary outcome, although it was listed under secondary outcomes

in the protocol. This was done for the review to be in accordance with the Cochrane Handbook for Systematic Reviews of Interventions
section 5.4.2 (O’Connor 2011) and the requirement of including at least one undesirable outcome among primary outcomes.

• Although we planned to use only validated scales for ’participant’s global assessment of improvement’, ’investigator-assessed

change in acne severity’ and for ’investigator’s global assessment of improvement’, we had to include other scales that differed from the

original protocol, as these were the methods RCTs used to report such outcomes. We clearly state that the scales were non-

standardised where appropriate.

430Light therapies for acne (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



• We intended to disregard the ’investigator’s global assessment of improvement’ if it was performed without using baseline

photographs. We decided to include studies where it was unclear whether researchers used baseline photographs. We also included

studies where blinded investigators performed live assessments of IGA scores. We included these, as the FDA defines IGA as “a static

evaluation of qualitative overall acne severity” (FDA 2005). Evaluations can thus be performed independently of baseline assessment

and FDA recommends photographs mainly for verification and auditing purposes (FDA 2005).

• We used an updated version of MedDRA (MedDRA 2010).

• We added “after final treatment” to follow-up periods in ’Timing of outcome assessment’ to make it clearer as different

interpretations of the initial wording were possible.

• We planned to search the PsycINFO and CINAHL databases but decided on reflection that their subject areas were unlikely to

yield further relevant studies for this review. We also planned to search the Ongoing Skin Trials register nottingham.ac.uk/

ongoingskintrials but this resource is now an archive rather than a database of ongoing trials. We searched the EU Clinical Trials

Register (clinicaltrialsregister.eu/) instead. Science Citation Index Expanded database is part of ISI Web of Science, which we

searched. We therefore concluded that there is no need to search ISI Science Citation Index (on BIDS) separately as we first planned.

All Copernicus publications are indexed on Web of Science and Google Scholar, so we decided not to search it separately.

MetaRegister of Controlled Trials (mRCT) service was under review when we searched on 28 September 2015 and 27 July 2016.

Previous searches of that registry were done up to up to 5 November 2014 and results included. Search of The World Health

Organization International Clinical Trials Registry Platform (int/ictrp/en/) was performed on 28 September 2015 and 27 July 2016,

as suggested alternate registry on the mRCT website. U.S. National Institutes of Health Ongoing Trials Register has introduced a

character limit for searches (100 characters), and our search strategy in place up to 28 September 2015 was too long. We therefore

replaced it with modified, shortened strategy for searches up to 27 July 2016 (Appendix 8).

• The protocol version of some parts of the Data collection and analysis section was sometimes inadequate for the results we

obtained and so we had to make minor changes to what we had initially planned. It is clearly stated and further clarified if, when and

why this was the case in the appropriate sections.

• In the Data extraction and management section we added details on inserting and checking the data. We clarified that the

treatment success had been defined as anything above the first category of improvement on a Likert scale, or more than 50%

improvement from baseline on a continuous scale for primary outcome 1 and secondary outcomes 1, 2 and 3, whereas the primary

outcomes 2 were recorded as the actual or percentage change from baseline. This was done because different interpretations of the

initial version were possible. Additional items (further information on participants, interventions, outcome measures, previous

treatment, concomitant treatment, the use and appropriateness of statistical analyses), initially reported under Assessment of risk of

bias in included studies was moved to this section, where they are more relevant.

• The Assessment of risk of bias in included studies section was updated in accordance with section 8.5 of the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011a). This included updating bias domains following the guidance provided by the

Cochrane ’Tool for assessing risk of bias’ in Table 8.5a (Higgins 2011a). Domains originally reported under d) and e) of this section

in our protocol were considered under a single domain ‘Attrition bias’ (incomplete outcome data and how it was addressed), as

suggested by the Table 8.5a (Higgins 2011a) and reported in ’Risk of bias’ tables, under ‘Attrition bias’ domain for included studies.

’Possible selective outcome reporting’ (’Selection bias’ domain) and ’possible other bias’ (’Other sources of bias’ domain) were also

added and reported for included studies, following guidance in Table 8.5a (Higgins 2011a). We have also moved additional items

(further information on participants, interventions, outcome measures, previous treatment, concomitant treatment, the use and

appropriateness of statistical analyses), initially reported under ‘Assessment of risk of bias in included studies’ to Data extraction and

management where they are more relevant.

• The Measures of treatment effect section was updated according to section 12.5.2 of the Cochrane Handbook for Systematic
Reviews of Interventions (Schünemann 2011a); ’Numbers needed to treat’ in the protocol version was replaced with ‘number needed to

treat for an additional beneficial outcome’ (NNTB) and ‘number needed to treat for an additional harmful outcome’ (NNTH).

When the relative risk was unreliable due to the lack of events occurring in control groups or body sites, we provided event rates

instead of RR and calculated risk differences (RD) with 95% CI. We clarified this in the Effects of interventions section, under

primary outcome 3. For comparisons where individual studies had randomised fewer than 30 participants per arm, we used t-

distribution for analyses of continuous outcomes to account for the sample size, along with analyses defined in our protocol. In such

cases, we used generic inverse variance with adjusted SEs, as RevMan does not automatically account for sample sizes. We clearly state

when such analyses were done. Summary assessments of the risk of bias for each outcome (across domains) in individual studies were

performed according to Table 8.7a (Higgins 2011a).
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• In the Unit of analysis issues section, although this was not initially planned, we considered pooling results of studies which had

split-face or split-back design with studies which had parallel-group design in a meta-analysis using the inverse variance method,

described in the Cochrane Handbook for Systematic Reviews of Interventions section 9.4.3 (Deeks 2011), as we judged this was

appropriate. However, due to the nature of the results, we did not pool studies with different designs, as there was considerable

methodological and clinical heterogeneity outlined in the Effects of interventions section. We therefore removed the following

sentence, which was originally in the protocol: “We will analyse internally controlled trials using appropriate techniques for paired

designs and these studies will not be pooled with studies of other designs.” from the Unit of analysis issues section.

• We added a reference to the Cochrane Handbook for Systematic Reviews of Interventions in the Assessment of reporting biases

(Sterne 2011) and Data synthesis (Schünemann 2011b) sections.

• The Assessment of heterogeneity section was updated in accordance with sections 9.4.1, 9.5.1 and 9.5.2 of the Cochrane
Handbook for Systematic Reviews of Interventions (Deeks 2011). This included details on assessment of clinical heterogeneity which was

not defined in our protocol, together with definition of acceptable statistical heterogeneity.

• The Assessment of reporting biases was updated in accordance with section 10.4 of the Cochrane Handbook for Systematic
Reviews of Interventions (Sterne 2011). However, we were unable to implement this method in the current review and test publication

bias by the use of a funnel plot due to the nature of our results (most studies were too heterogeneous to be combined in meta-analyses,

whereas two of the three studies we did combine in meta-analyses were not published).

• Subgroup analysis and investigation of heterogeneity was included in the protocol, with the threshold defined as I² statistic

greater than 50% (Higgins 2003). We did not perform subgroup analyses in the current review due to the nature of the results of the

meta-analyses (the I² statistic was lower than 50% for primary outcomes).

• The Sensitivity analysis section was updated in accordance with the Cochrane Handbook for Systematic Reviews of Interventions

table 8.7a (Higgins 2011a). In our current review we intended to exclude studies with unclear or high overall risk of bias, as suggested

by the table 8.7a, instead of ’moderate or high risk of bias’ as originally defined in our protocol. However, we have not performed

sensitivity analysis in the current review since the three studies included in meta-analysis were of similar quality and comparable risk

of bias.

N O T E S

The protocol was published in 2009 (Car 2009). This is the first version of this review.
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