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ABSTRACT
Objective  To determine whether prostate artery 
embolization (PAE) is a cost-effective alternative to 
transurethral resection of the prostate (TURP) in the 
management of benign prostate hyperplasia (BPH) after 
1-year follow-up.
Design, setting and main outcome measures  A 
retrospective cost-utility analysis over a 12-month time 
period was conducted to compare the two interventions 
from a National Health Service perspective. Effectiveness 
was measured as quality-adjusted life years (QALYs) 
derived from data collected during the observational UK 
Register of Prostate Embolisation (UK-ROPE) Study. Costs 
for both PAE and TURP were derived from University 
Hospital Southampton, a tertiary referral centre for BPH 
and the largest contributor to the UK-ROPE. An incremental 
cost-effectiveness ratio (ICER) was derived from cost 
and QALY values associated with both interventions to 
assess the cost-effectiveness of PAE versus TURP. Further 
sensitivity analyses involved a decision tree model to 
account for the impact of patient-reported complications 
on the cost-effectiveness of the interventions.
Results  The mean patient age for TURP (n=31) and 
PAE (n=133) was 69 and 65.6 years, respectively. In 
comparison to TURP, PAE was cheaper due to shorter 
patient stays and the lack of necessity for an operating 
theatre. Analysis revealed an ICER of £64 798.10 saved 
per QALY lost when comparing PAE to TURP after 1-year 
follow-up.
Conclusion  Our findings suggest that PAE is initially a 
cost-effective alternative to TURP for the management of 
BPH after 1-year follow-up. Due to a higher reintervention 
rate in the PAE group, this benefit may be lost in 
subsequent years.
Trial registration number  NCT02434575.

INTRODUCTION
Prostate artery embolization (PAE) is now 
considered a standard treatment option 
for the management of lower urinary tract 
symptoms (LUTS) secondary to benign 

prostatic hyperplasia (BPH) in the UK since 
the updated National Institute for Health and 
Care Excellence (NICE) guidance in 2018.1 
In Europe, PAE is included in the European 
Association of Urology guidelines as a stan-
dard procedure, but is not supported in the 
American Urological Association guidelines, 
which recommends it use in clinical trials 
only. There have been multiple studies that 
have demonstrated the clinical effectiveness 
of PAE versus transurethral resection of the 
prostate (TURP), with significant improve-
ments in symptoms, as measured by the 

Significance of study

What is already known about this subject?
►► This is the first UK-based cost comparison of two 
procedures commonly used in the treatment of 
a common condition affecting a large number of 
men (BPH). Prostate artery embolization (PAE) has 
gained evidence over the last 3 years and follow-
ing the UK-ROPE Study, that has been approved by 
National Institute for Health and Care Excellence for 
use in the UK. Transurethral resection of the pros-
tate (TURP) is the current gold standard technique 
for treating BPH.

What are the new findings?
►► The findings suggest that PAE is more cost-effective 
than TURP at 1-year follow-up.

How might these results affect future 
research or surgical practice?

►► This may lead to greater uptake of PAE in the UK. Not 
all centres offer this service. This study may lead to 
a reimbursement code for PAE which may help some 
trusts offer this service. Many men would prefer to 
have PAE due to the lower risks associated and that 
it is performed under local anesthesia as a day case 
procedure.
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International Prostatic Symptom Score (IPSS) reduc-
tion.2 3 However, there are limited data on the cost utility 
of TURP compared with PAE.

The prevalence of BPH is known to increase with 
age.4 This, combined with the UK ageing population, 
suggests that management of BPH-related LUTS imposes 
a growing financial burden on the UK healthcare system.5 
The limited budget of the National Health Service (NHS) 
requires efficient resource allocation to ensure mainte-
nance of high-quality patient care. A recent American 
cost analysis suggested that TURP is more expensive than 
PAE, but recognized that a more comprehensive cost anal-
ysis, such as the cost of physician time and cost of compli-
cations, was required to improve accuracy.6 Currently, no 
UK-based cost-utility analysis has been published.

TURP has good clinical outcomes, low mortality rates 
(~0.1%)7 and remains the gold standard surgical treat-
ment for BPH-related LUTS.8 However, morbidity such 
as postoperative retrograde ejaculation and require-
ment for potential hospitalization and catheterization 
can reduce its cost-effectiveness.8 Monopolar transure-
thral vaporization of the prostate (TUVP) and holmium 
laser enucleation of the prostate (HoLEP) remain cost-
effective alternative surgical options. A systematic review 
comparing cost utility of surgical treatments concluded 
that TUVP was cheaper but less effective than TURP, 
whereas HoLEP was more cost-effective than TURP.9 
Despite the benefits of HoLEP, the greatest obstacles to 
its widespread implementation lie with the high start-up 
cost, technical difficulties and learning curve associated 
with the procedure.10

PAE offers an alternative non-surgical, minimally inva-
sive option11 and data suggest that the cost of PAE may be 
lower than TURP, while maintaining a lower morbidity 
rate.12 The aim of this study was to carry out a retrospec-
tive cost-utility analysis comparing TURP and PAE for the 
treatment of BPH-related LUTS using the UK Register 
of Prostate Embolisation (UK-ROPE) Study published in 
2018.13

The UK-ROPE is a national observational database of 
patients treated with PAE or surgical procedures from 20 
centres, held by the Cardiff-based independent research 
organization ‘Cedar’, funded by NICE. Procedure costs 
were covered either through local commissioning streams 
or through a grant from Cook Medical (Europe), where 
this was not possible. Male patients were enrolled for 
either PAE, TURP, open prostatectomy or HoLEP from 
July 2014 to January 2016. All patients had consultation 
with a urologist and interventional radiologist prior to 
PAE. Outcome data including IPSS, quality of life (QoL) 
and International Index of Erectile Function (IIEF) were 
collated from questionnaires. Patients were followed up 
at 1 month, 3 months, 6 months and 12 months post 
procedure. Various clinician-reported complications were 
recorded initially post procedure, while patient-reported 
complications (hematuria, hematospermia, inconti-
nence, urinary infection and retrograde ejaculation) 
were identified from questionnaire responses at each 

time point. Briefly, the UK-ROPE demonstrated that PAE 
showed a statistically significant improvement in IPSS and 
QoL post procedure, but the improvement in outcomes 
following TURP was greater. The registry did not have 
any stipulations on operator/centre experience for either 
TURP or PAE to simulate ‘real-world’ practice. Due to the 
experimental nature of PAE at the time of the study, all 
centres were proctored by an experienced operator for at 
least six cases. Due to the established practice of TURP in 
the UK, no proctoring was performed for cases.

METHODS
Sample
The UK-ROPE Study collected 1-month, 3-month, 
6-month and 12-month IPSS values from 133 patients who 
underwent PAE and 31 patients who underwent TURP. 
There was no requirement for similar sample sizes in 
registry design which resulted in different cohort sizes. 
This study focuses on outcomes observed at 12 months 
post intervention and includes all registry patients with 
IPSS pre procedure and at 12-month follow-up.

For specific details regarding the selection process 
of participants, please refer to the original UK-ROPE 
Study.13 Selection of treatment (PAE or TURP) was left to 
patient and operator discretion. In the original UK-ROPE 
Study, there were no significant differences in baseline 
IPSS, QOL, IIEF, prostate volume or maximum urinary 
flow rate. Patients were marginally younger in the PAE 
group (median 67 vs 70 years, Mann-Whitney U p=0.001).

Analytic horizon and choice of analysis
A 2019 meta-analysis compared PAE and TURP by 
assessing four studies, all of which had a follow-up time 
period of at least 12 months.2 This study therefore also 
used a 12-month time horizon where the outcomes of 
PAE and TURP were observed at 12 months post inter-
vention. This is in line with the original UK-ROPE Study 
which also aimed to assess outcomes at 12 months.

BPH-related LUTS affect QoL,14 hence a cost-utility 
analysis was performed to compare TURP and PAE in 
relation to utility. The study period being 12 months, 
the utility values can be expressed as quality-adjusted life 
years (QALYs). The 12 month IPSS values of each patient 
collected during the UK-ROPE Study were used as the 
basis of this cost-utility analysis, where they were converted 
into QALY values and used along with the cost of inter-
ventions to calculate an incremental cost-effectiveness 
ratio (ICER) expressed in units of cost per QALY. For this 
analysis, the breakdown score of the IPSS was evaluated.

Cost of interventions
A reference year of 2016 was applied with regard to 
costs. The 2016 costs of both PAE and TURP procedures 
(table 1) were obtained from University Hospital South-
ampton (UHS). This site is a tertiary referral centre for 
BPH and routinely provides TURP for patients and was 
the largest single contributor to the UK-ROPE Study. 
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At this site, more than 350 PAE procedures have been 
performed and in depth costs of all aspects relating to 
PAE were obtained. Due to the novel nature of this treat-
ment, no tariff code is yet publicly available for PAE. In 
order to account for any local variability, the cost of TURP 
was obtained from UHS, which was in accordance with 
the National Schedule of Reference Costs 2015/201615 
published by the UK Department of Health and Social 
Care. Assumptions made in the cost estimations include 
a day case procedure for PAE (vs overnight stay for 
TURP, supported by median length of stay values in the 

UK-ROPE Registry). PAE is performed under local anes-
thetic compared with general anesthetic for TURP. Proce-
dural staffing costs are notably lower for PAE due to the 
absence of an anesthetist/operating department practi-
tioner and lower interventional radiology room staffing 
numbers. Reference was also made against other UK 
trusts in the UK-ROPE Registry to ensure similar cost esti-
mation of interventions. Post-PAE urodynamics, MRI and 
ultrasound are only recommended in a research/early 
practice setting (conducted in some UK-ROPE centres at 
the time of the registry), whereas these investigations are 
no longer considered standard practice and are therefore 
deemed optional costs. ‘Miscellaneous’ in the TURP costs 
are due to a combination of recovery cost, junior medical 
staffing, pharmacy and therapy.

IPSS and QALY
The IPSS comprises seven BPH-related LUTS, which can 
be categorized into obstructive and irritative symptoms 
(table 2). Patients in the UK-ROPE Study were asked to 
assign a score from 0 to 5 to indicate how often they expe-
rienced each symptom (0 being not at all and 5 being 
almost always). The individual scores were then added up 
to give a total IPSS out of 35.

For the purpose of performing a cost-utility analysis, 
the 12-month IPSS values of the patients included in the 
UK-ROPE Study were converted into QALYs via a method 
suggested by Kok et al,16 which involved equating IPSS to 
a utility value dependent on scores for obstructive and 
irritative symptoms. Each patient’s obstructive symptoms 
score and irritative symptoms score were equated to a 
level representing the severity of obstructive and irritative 
symptoms, which was associated with a corresponding 
utility value. The method of conversion of IPSS to utility 
values and the subsequent individual QALY values 
derived from each patient’s IPSS scores are available as 
supporting information (online supplemental tables S1 
and S2).

Sensitivity analysis
Complications of interventions
The UK-ROPE Study used questionnaires at 1 month, 3 
months, 6 months and 12 months post intervention to 
identify patient-reported complications (hematuria, 

Table 1  2016 costs of interventions (in £ per patient) 
carried out in the UK-ROPE Study

Intervention
Cost (£ per 
patient)

PAE (UHS)

 � Interventional radiology (IR) clinic (pre and 
post)

100

 � CT angiography 250

 � Procedural and postprocedural staffing costs 
(IR room time, scrub team, recovery and 
radiographer)

500

 � Sheath, wire, catheter and microcatheter 300

 � Embolization pack (drapes and consumables) 50

 � Urology clinic (pre and post) 100

 � Urodynamics (optional) 200

 � MRI (optional) 350

 � Ultrasound scan (optional) 150

 � Total 2000

TURP (UHS)

 � Theatre time 1126

 � Ward costs 595

 � Anesthetist cost 264

 � Surgeon cost 201

 � Materials 180

 � Pathology 162

 � Miscellaneous 400

 � Clinic (pre and post) 100

 � Total 3028

TURP (National Schedule of Reference Costs 2015/2016)*15

 � Transurethral prostate resection procedures 
with CC Score 6+

4359.52

 � Transurethral prostate resection procedures 
with CC Score 3–5

2992.66

 � Transurethral prostate resection procedures 
with CC Score 0–2

2537.97

*Document published by the Department of Health and Social 
Care which outlines spending across 237 National Health 
Service providers for delivering healthcare to patients in 2015 
and 2016.
CC, complications and comorbidities; PAE, prostate artery 
embolization; TURP, transurethral resection of the prostate; 
UHS, University Hospital Southampton.

Table 2  Lower urinary tract symptoms that comprised the 
International Prostate Symptom Score

Symptom type Symptom

Obstructive Incomplete emptying

Intermittency

Straining

Weak stream

Irritative Urgency

Frequency

Nocturia
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hematospermia, incontinence, urinary infection and 
retrograde ejaculation). Patients were asked to indicate 
all complications they experienced since the interven-
tion. In order to provide a comprehensive evaluation of 
PAE and TURP, the cost-utility analysis took into account 
both the costs and QALYs associated with the patient-
reported complications at 12 months post intervention.

Cost of complications
The costs assigned to the patient-reported complications 
considered in this analysis are available as supporting 
information (online supplemental table S3). Hema-
turia and hematospermia were assigned a cost of nil, 
as current evidence suggests that these complications 
tend to be benign and self-limiting.17 18 This was in 
accordance with data recorded in the UK-ROPE which 
highlighted that of all the patients which reported hema-
turia (76), only 3.95% of patients required readmission 
for assessment of hematuria, with the remainder self-
resolved with 4 weeks post procedure.13 Of the patients 
reassessed, none required intervention for their hema-
turia—as such, no treatment is usually indicated. No 
patients required further assessment or treatment for 
hematospermia.

While hematuria requiring intervention is a rare, 
clot retention can occur, which usually requires inpa-
tient admission, resulting in a notable cost. In order to 
account for this, further analysis was completed whereby 
a cost based on the 2015/2016 NHS Reference costs19 is 
assigned to hematuria in sensitivity analysis 3.

Previous studies have shown that BPH cases increase 
linearly with age, with incidence peaking between 75 
and 79.20 While treatments for retrograde ejaculation 
are available, the complication was assigned a cost of nil, 
as the main indication to resolve the complication is to 
achieve pregnancy through antegrade ejaculation, which 
would be unlikely in this cohort of patients.21

The costs associated with managing incontinence were 
based on the 2015/2016 NHS reference costs.19 The total 
cost of managing urinary infection was derived from the 
cost of performing urinalysis22 and antibiotics (which 
were based on the 2015/2016 NHS Prescription Services 
Drug Tariff).23 A full breakdown of the costs of compli-
cations is available as supporting information (online 
supplemental table 4).

Modeling and decision tree
For each intervention, patients were grouped according 
to the combination of patient-reported complications 
they experienced within 12 months post intervention, 
giving rise to a series of outcomes summarized in table 3.

The individual complications of each patient are avail-
able to view as supporting information (online supple-
mental table S2)). For each outcome, the QALY values 
derived from individual patients’ IPSS values were used to 
calculate an average QALY value. The probability of each 
outcome was also derived.

Sensitivity analysis 1
Figure  1 shows a decision tree that split into two arms, 
one for each intervention. Each arm consisted of the 
different outcomes and their associated probabilities, 
total costs and assigned QALY values (table 3). In each 
arm, the total cost of an outcome was derived from the 
sum of the intervention cost and cost of managing the 
complications observed. The individual QALY value of 
each patient-reported complication was considered for 
each branch to account for its impact on QoL post inter-
vention in the analysis.

Outcomes where urinary infection was present were 
assigned a QALY value of 0.93, while outcomes where 
incontinence was present were assigned a QALY value of 
0.89, in line with the literature.24

The average QALY value for the group of patients who 
experienced no complications was 0.96 in the PAE arm 
and 0.99 in the TURP arm (outcome 11 and 7 in table 3, 
respectively). For the purpose of a sensitivity analysis, 
where urinary infection and/or incontinence was absent, 
but other complications (hematuria, hematospermia 
and/or retrograde ejaculation) were present, a QALY 
value of 0.96 was assigned in the PAE arm and 0.99 in 
the TURP arm. This is because these complications had 
no pre-existing associated utility values in the literature 
and can be considered painless/benign. Therefore, 
such complications were assumed to be associated with 
‘perfect health’.

The QALY values and total costs associated with 
each outcome were used with corresponding proba-
bility values, to derive an expected cost and expected 
QALY for each intervention. An ICER was subsequently 
derived.

Sensitivity analysis 2
Figure  2 shows the decision tree of a further sensitivity 
analysis that involved assigning all outcomes associated 
with complications a QALY of 0.89, as this was the lowest 
QALY associated with a patient-reported complication 
(incontinence). This allowed another ICER to be derived 
to investigate the impact of complications on the cost-
effectiveness of PAE versus TURP, assuming the complica-
tions were associated with worse QALY values.

Sensitivity analysis 3
To account for the potential complication of significant 
hematuria requiring intervention, a further analysis is 
conducted as an extension of sensitivity analysis 2. Using 
the same QALY values used in sensitivity analysis 2, all 
patients experiencing hematuria are assigned a cost of 
£1316.50 in accordance to the 2015/2016 NHS National 
Tariff. Although it is unlikely that the majority of patients 
experiencing hematuria will accrue such a significant 
cost, this allows a conservative ICER to be derived to 
investigate the impact of significant hematuria on the 
cost-effectiveness of PAE versus TURP.
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RESULTS
A total of 133 patients who underwent PAE and 31 patients 
who underwent TURP were analyzed. The mean age of 
PAE patients was 65.6 years (SD=6.7). The mean age of 
TURP patients was 69 years (SD=7.4). The average QALY 
values of the 133 PAE patients and 31 TURP patients 
were 0.96 (SD=0.03) and 0.98 (SD=0.03), respectively. 
The average cost per patient of PAE and TURP was £2000 
and £3028, respectively. This generated an ICER of 
£64 798.10 saved per QALY lost. Within this cohort, 36% 
of patients who underwent PAE reported experiencing 
complications at 12 months. Of the patients who under-
went TURP, 84% of patients reported complications at 
12 months.

A summary of expected QALY and cost values and 
corresponding ICER values for the cost-utility analysis 
and sensitivity analyses can be found in supporting infor-
mation (online supplemental table S5).

Sensitivity analysis
Sensitivity analysis 1
Figure 1 shows an expected QALY value of 0.96 and 0.98 
for PAE and TURP, respectively. The expected cost per 
patient was £2009.50 for PAE and £3067.14 for TURP. 
This generated an ICER of £52 445.86 saved per QALY 
lost.

Sensitivity analysis 2
Figure 2 shows an expected QALY value of 0.94 and 0.91 
for PAE and TURP, respectively. With an expected cost 
per patient remaining as £2009.50 for PAE and £3067.14 
for TURP, the generated ICER was £32 960.33 saved per 
QALY gained.

Sensitivity analysis 3
Sensitivity analysis 3 (seen in online supplemental figure 
S6) shows an expected QALY value of 0.94 and 0.91 for 
PAE and TURP, respectively. Taking into account the 

Table 3  Summary of complications, number of patients, probabilities, QALY values and total costs (in £ per patient) 
associated with outcomes for PAE and TURP 12 months post intervention

Outcome Complications
Total cost (£ 
per patient)*

Number of 
patients Probability

Average 
QALY ±SD

Assigned QALY 
for sensitivity 
analysis 1

Assigned QALY 
for sensitivity 
analyses 2 and 3

PAE

1 HU, HS, UI 2010.04 1 0.008 1.00±0.00 0.93 0.89

2 HU, HS, RE 2000.00 4 0.030 0.97±0.02 0.96 0.89

3 HU, HS 2000.00 6 0.045 0.95±0.03 0.96 0.89

4 HU, RE 2000.00 3 0.023 0.97±0.03 0.96 0.89

5 HU 2000.00 16 0.120 0.97±0.03 0.96 0.89

6 HS, RE 2000.00 0.008 0.97±0.00 0.96 0.89

7 HS 2000.00 5 0.038 0.97±0.03 0.96 0.89

8 I 3203.33 0.008 0.97±0.00 0.89 0.89

9 UI 2010.04 5 0.038 0.93±0.05 0.93 0.89

10 RE 2000.00 6 0.045 0.97±0.05 0.96 0.89

11 Nil 2000.00 85 0.639 0.96±0.03 0.96 0.96

Total – – 133 1.000 0.96±0.03 – –

TURP

1 HU, HS 3028.00 1 0.032 1.00±0.00 0.99 0.89

2 HU, I, RE 4231.33 1 0.032 0.94±0.00 0.89 0.89

3 HU, UI, RE 3038.04 1 0.032 1.00±0.00 0.93 0.89

4 HU, RE 3028.00 11 0.355 0.98±0.03 0.99 0.89

5 HU 3028.00 7 0.226 0.97±0.04 0.99 0.89

6 RE 3028.00 5 0.161 0.98±0.02 0.99 0.89

7 Nil 3028.00 5 0.161 0.99±0.02 0.99 0.99

Total – 31 1.000 0.98±0.03 – –

*Total cost (in £ per patient) for each outcome was derived by adding the intervention cost (see table 1) to the cost of managing the observed 
complications (see online supplemental table S3).
HS, hematospermia; HU, hematuria; I, incontinence; PAE, prostate artery embolization; QALY, quality-adjusted life year; RE, retrograde 
ejaculation; TURP, transurethral resection of the prostate; UI, urinary infection.
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management of significant hematuria, the expected cost 
per patient was £2306.46 for PAE and £3958.96 for TURP. 
This generated an ICER of £51 498.80 saved per QALY 
gained.

DISCUSSION
The main findings of this cost-utility analysis showed that 
PAE was more cost-effective compared with TURP at 1 
year. PAE was associated with a lower average QALY value 
(0.96±0.03) than TURP (0.98±0.03) which suggests TURP 
remains a more clinically effective procedure. However, 
compared with TURP procedure costs (£3028), the costs 
incurred by PAE procedures (£2000) were low enough to 
be cost-effective, as an ICER value of £64 798.10 saved per 
QALY lost was greater than the upper NICE threshold of 
£30 000 saved per QALY lost.25 This was demonstrated in 
a cost-effectiveness plane diagram (figure 3), where the 

ICER sat in the left lower quadrant outside of the area 
bounded by the NICE thresholds.

This study is the first cost-utility analysis to use multi-
centre UK-based outcomes and costs, using information 
derived from the UK-ROPE Study. It is also the first of its 
kind to take into account the patient-reported complica-
tions that arise from PAE and TURP when determining 
which procedure is more cost-effective. Most PAE patients 
(85 out of 133) in the UK-ROPE Study did not experience 
the patient-reported complications considered in this 
cost-utility analysis 12 months post intervention, whereas 
most TURP patients did (26 out of 31).

Two sensitivity analyses were performed to account for 
the impact of patient-reported complications on QoL. 
When factoring in the cost of complications, the expected 
cost of PAE increased by 0.005% to £2009.50 per patient, 
while the expected cost of TURP increased further by 
0.01% to £3067.14, thereby increasing the difference in 

Figure 1  Decision tree showing sensitivity analysis 1 (including expected QALY and cost (in £ per patient). PAE, prostate artery 
embolization; QALY, quality-adjusted life year; TURP, transurethral resection of the prostate.
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costs. These increases in expected cost are largely driven 
by the proportion of patients who experienced urinary 
infection and incontinence post intervention.

The first sensitivity analysis involved assigning all compli-
cations a QALY value based on the literature where avail-
able. This analysis showed although the ICER reduced to 
£52 445.86 saved per QALY lost, PAE remained more cost-
effective than TURP when taking into consideration the 
impact of costs and QALY values associated with patient-
reported complications. The ICER remained outside 
of the area bounded by the NICE thresholds in the left 
lower quadrant of the cost-effectiveness plane diagram in 
figure 3.

To further assess the impact of patient-reported compli-
cations on the cost-effectiveness, a secondary sensitivity 
analysis was conducted. This involved assigning all compli-
cations a QALY value of 0.89, which represents the lowest 
QALY found in the literature among the complications. 

Figure 2  Decision tree showing sensitivity analysis 2 including expected QALY and cost (in £ per patient). PAE, prostate artery 
embolization; QALY, quality-adjusted life year; TURP, transurethral resection of the prostate.

Figure 3  Cost-effectiveness plane diagram of PAE in 
comparison to the NICE cost-effectiveness threshold. 
ICER, incremental cost-effectiveness ratio; NICE, National 
Institute for Health and Care Excellence; PAE, prostate artery 
embolization; QALY, quality-adjusted life year.
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This generated an ICER of £32 960.33 saved per QALY 
gained. Here, PAE remained cheaper than TURP when 
considering the impact of the cost of complications. PAE 
was also more effective than TURP when adjusting the 
QALYs associated with the complications to lower values; 
PAE was associated with an expected QALY value of 0.94, 
while TURP was associated with an expected QALY value 
of 0.91. The ICER sat in the right lower quadrant of the 
cost-effectiveness plane diagram in figure 3, automatically 
making PAE more cost-effective than TURP.

The ICER values can be considered to be largely driven 
by the difference in costs of the two procedures. The PAE 
cost is largely driven by the cost savings associated with a 
shorter hospital stay and the lack of need for a traditional 
operating theatre. In addition to this, while this analysis 
took into account the costs of urodynamics, MRI and 
ultrasound scanning, these costs can be deemed optional. 
Removal of these costs would make the PAE cost cheaper 
and further increase the ICER, making PAE even more 
cost-effective. As it stands, the cost of PAE would need to 
increase by 35.5% (£710.71) in order for the intervention 
to not be cost-effective over TURP. It is worth noting that 
at present, the availability of PAE across the UK is limited. 
Therefore, it is likely that there is potential for the costs 
of PAE to benefit from further economies of scale in the 
event that it becomes more widely commissioned.

As a retrospective analysis of a previously collected 
database which was not intended as part of the primary 
study, this study is limited by several related factors which 
should be carefully considered. A significant limitation 
of this analysis is the 1-year analytic horizon. Although 
we aimed to extend the analytic horizon to a longer 
follow-up duration, we were restricted by UK-ROPE data 
being available only up to 1 year. The QALY calculation 
requires the full IPSS breakdown being available (cost 
attributed to each individual symptom) and no dataset 
of follow-up greater than 1 year is available for this anal-
ysis. A limitation of this study was the lack of inclusion of 
certain procedure-related complications that occurred, 
which may have added to costs and reduced QoL. Early 
procedure-related (clinician reported) complications 
that were identified during the UK-ROPE Study included 
sepsis and groin hematoma, and while this analysis aimed 
to consider 1-year patient-reported complications, there 
is scope to evaluate the impact of doctor-related compli-
cations on cost-effectiveness of PAE. Future studies could 
increase the accuracy further through a randomised 
study to examine all forms of interventions for BPH. 
Additionally, the study was limited by centres being early 
in their PAE experience, due to the experimental nature 
of PAE at the commencement of the registry. PAE is 
known to have a learning curve (with more experienced 
operators having improved outcomes). However, this 
limitation would only serve to reduce the perceived cost-
effectiveness of PAE relative to TURP (which is a more 
established and commonly conducted intervention for 
BPH) and therefore does not undermine the validity of 
this analysis. To mitigate the absence of a ‘tariff’ for PAE, 

procedural costs (for both PAE and TURP) were calcu-
lated from data at a single centre (UHS) in accordance 
with National Schedule of Reference Costs 2015/201615 
published by the UK Department of Health and Social 
Care, but variability in these costs across other trusts will 
limit the reliability of the analysis.

CONCLUSION
While it is undeniable that the emergence of novel inter-
ventions to tackle BPH has benefited patients around 
the globe, the growing cost of medical expenditure has 
meant that these new technological advancements are 
posed with another dilemma, specifically the choice of 
treatment reliant on effective allocation of budget. This 
study adds to this debate, highlighting that PAE is not 
only cheaper than TURP in terms of direct costs but also 
it is more cost-effective when factoring in the potential 
complications and QoL improvement, during the first 
year only. Crucially however, it remains unclear over what 
time period PAE remains more cost-effective and inves-
tigating this further is essential, as it is entirely conceiv-
able PAE could lose any superiority within the subsequent 
years of follow-up due to a higher reintervention rate.
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