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ABSTRACT
Background  Biologic therapies are approved for 
uncontrolled severe asthma despite good adherence to 
inhaled corticosteroids (ICS) and additional controllers. 
We examined the adherence assessments used across 
UK Severe Asthma Centres (SACs) and their relationship 
with biologic continuation and response.
Methods  UK SACs completed a quantitative survey on 
adherence assessment practices in 2022. We included 
all adult patients with severe asthma patients on ICS 
starting biologic therapy from the UK Severe Asthma 
Registry, which collects pre-biologic adherence data, 
including medication possession ratio (MPR), fractional 
exhaled nitric oxide (FeNO) suppression testing and 
serum prednisolone levels. Biologic continuation and 
response were defined as continuation on any biologic 
and the same biologic after 1 year, respectively. 
Associations were determined using multivariable 
logistic regression.
Results  At 21 SACs, MPR for ICS was assessed at 
19 (90%) centres, prednisolone and/or cortisol levels 
in patients on daily oral corticosteroids at 15 (71%), 
and FeNO suppression testing at 9 (43%). Of 3307 
biologic-initiated patients, 1943 (59%) had MPR for 
ICS recorded, of which 1802 (93%) demonstrated good 
adherence (≥75% MPR). Only 110 (9%) and 272 (16%) 
had FeNO suppression and serum prednisolone results, 
respectively. Good ICS adherence was associated with 
2.65-fold higher odds (95% CI 1.02 to 6.91) of biologic 
continuation, but not with biologic response (OR 1.37, 
95% CI 0.50 to 3.76).
Conclusion  Good pre-biologic ICS adherence, 
measured using MPR, is associated with biologic 
continuation at 1 year. Further research is needed 
to determine whether baseline adherence predicts 
biologic response based on clinical and biologic 
criteria.

INTRODUCTION
Severe asthma affects approximately 5% of 
patients diagnosed with asthma and is associ-
ated with frequent exacerbations, high corti-
costeroid burden and poor quality of life.1–3 
Biologic therapies, targeting type-2 inflam-
matory pathways, are highly effective as an 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Assessment and optimisation of inhaled corticoste-
roid adherence are currently essential in the UK be-
fore initiating biologic therapy in severe asthma, but 
real-world data on how adherence is assessed and 
its impact on biologic use are limited.

WHAT THIS STUDY ADDS
	⇒ This study showed that medication possession ra-
tio for inhaled corticosteroid is the most commonly 
used method for assessing adherence across UK 
Severe Asthma Centres. Among patients with re-
corded medication posession ratio during biologic 
work-up, adherence was high and good pre-biologic 
adherence to inhaled corticosteroids was associat-
ed with a greater likelihood of continuing biologic 
therapy.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ These findings highlight the importance of pre-
biologic adherence to inhaled corticosteroids and 
suggest that adherence influences decisions to 
continue biologic treatment. Further research is 
needed to determine whether pre-biologic adher-
ence affects biologic response and to guide when 
and how inhaled corticosteroid adherence should be 
optimised.
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add-on treatment in moderate-to-severe asthma. These 
novel therapies are costly in comparison to standard 
asthma treatments.4 Therefore, biologic therapies in the 
UK are reserved for patients with severe asthma refrac-
tory to standard treatments such as inhaled corticoster-
oids (ICS).5–10

Suboptimal adherence to ICS is well-documented 
among patients with asthma and is a major cause of 
poor asthma outcomes.11–14 Improving adherence to 
ICS reduces the risk of severe exacerbations, intensive 
care admissions and fatalities.13 Therefore, assessment 
and optimisation of adherence to preventative therapies 
are recommended by the National Institute of Care and 
Excellence (NICE) and Global Initiative for Asthma in 
patients with uncontrolled severe asthma before biologic 
initiation.6–10 15

Adherence to asthma medications can be assessed 
directly using measurements of therapeutic drug levels 
(prednisolone, theophylline), biomarkers (fractional 
exhaled nitric oxide (FeNO) suppression testing, blood 
or sputum eosinophil count, serum cortisol) or directly 
observed therapy.16 17 Other methods include patient 
self-reporting (questionnaires, medication diaries), 
assessment of clinical response, pill counting for oral 
treatments, canister weighing for inhaled treatments, 
calculating the rate of prescription refills and electronic 
inhaler device monitoring (smart inhalers).17 18 Current 
asthma guidelines strongly recommend evaluating pre-
biologic adherence, but do not provide specific methods 
or definitions of adherence.15

Current practices for pre-biologic adherence assess-
ments have not been formally evaluated across the UK 
Severe Asthma Centres (SAC). Additionally, empirical 
evidence supporting pre-biologic adherence testing and 
its association with biologic continuation or response is 
lacking. Therefore, this study aimed to (1) determine how 
pre-biologic adherence is being assessed across nation-
ally commissioned SACs in the UK, and (2) examine the 
association between pre-biologic adherence and continu-
ation of biologic therapy.

METHOD
Survey of Severe Asthma Centres
SACs from the UK Severe Asthma Registry (UKSAR) 
were asked to complete a 30-question quantitative survey 
online to determine adherence assessment practices, 
particularly as part of biologic work-up (online supple-
mental table 1). The survey was conducted between 18 
October 2022 and 3 November 2022, and included ques-
tions on adherence test indications, methods and accessi-
bility. Surveys were completed by physicians, pharmacists 
and/or specialist nurses. Responses were collated where 
multiple responses were received from the same SAC.

Patient population
The UKSAR collects demographic and clinical data 
from patients referred to the SACs. We included all 

adult patients (aged ≥18 years) who received a diag-
nosis of severe asthma between 2014 and 2023 according 
to European Respiratory Society (ERS) /American 
Thoracic Society (ATS) guidelines.3 Clinical and medi-
cation history, asthma-related questionnaire scores, 
pre-bronchodilator and post-bronchodilator spirom-
etry measurements, FeNO, blood eosinophil count and 
allergy results were collected at baseline. Highest-ever 
blood eosinophil counts were available in addition to 
baseline measurements. Pre-biologic adherence to ICS 
was assessed using medication possession ratio (MPR) for 
ICS over the 12 months prior to baseline or via FeNO 
suppression testing. MPR was calculated from prescrip-
tion records, assuming that prescription equated to medi-
cation collection and possession. Adherence to daily oral 
corticosteroids (OCS) was evaluated using serum predni-
solone/cortisol levels, but cortisol results were not avail-
able. A full list of baseline and follow-up visit variables was 
reported by Jackson et al.19 Informed written consent was 
obtained from all patients before data collection.

Biologic eligibility criteria
Biologic therapies were prescribed according to the 
NICE guidelines in England, Wales and Northern 
Ireland6–10; and Scottish Medicines Consortium (SMC) 
in Scotland.20–24 Patients were mainly on omalizumab 
and anti-interleukin (IL)-5/5R (mepolizumab, benral-
izumab and reslizumab) when this study took place 
because prescribing criteria for dupilumab in the UK 
depend on anti-IL-5/5R suitability and treatment failure 
and approval for tezepelumab was pending. In general, 
to qualify for a biologic, patients needed a minimum of 
three severe exacerbations over 12 months, or 6 months 
of daily OCS use (≥5 mg prednisolone equivalent per 
day) and evidence of type-2 inflammation.6–10

Definition of adherence and biologic response
1.	 ICS: adherence was defined as ≥75% MPR for ICS over 

12 months before baseline, or negative FeNO sup-
pression test in those with FeNO of ≥45 ppb. MPR was 
assessed from both primary and secondary care pre-
scriptions and calculated by dividing the number of in-
halers prescribed by the number of inhalers expected 
to be prescribed over time, usually 12 months. FeNO 
suppression tests were performed and interpreted ac-
cording to Heaney et al and McNicholl et al.25 26

2.	 OCS: adherence was defined as a detectable serum 
prednisolone level.

3.	 Biologic response was assessed after 6–12 months of 
treatment according to NICE and SMC; a favourable 
response was defined as over 50% reduction in exac-
erbations or daily OCS dose without an increase in 
exacerbations. Continuation on the same biologic at 
follow-up was used as a surrogate marker for biologic 
response.

4.	 Biologic continuation was defined as remaining on 
any biologic treatment at follow-up.
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Statistical analysis
We conducted an observational study using all available 
data from the UKSAR. Descriptive statistics were used to 
report baseline clinical characteristics, adherence testing 
and summary survey results. Group differences, such as 
biologic versus non-biologic patients, were assessed using 
the Wilcoxon rank-sum test, χ2 test or Fisher’s exact test 
as appropriate.

Logistic regression was used to examine the association 
between pre-biologic adherence and biologic contin-
uation or response, adjusting for hospital site (model 
A) and, additionally, for age, sex and OCS use (model 
B).5 Adjusted OR (aOR) is reported from model B. 
Patients without follow-up visits or biologic continuation 
data were excluded from the regression analysis. Addi-
tionally, model coefficients were converted to adjusted 
probabilities of biologic continuation with confounders 
fixed at their mean values; results were reported as 
average marginal probabilities. Sensitivity analyses were 
performed for (1) each biologic class (anti-IL-5/5R and 
anti-IgE) and (2) SACs excluding ‘very high’ adherence, 
defined as all patients at the centre having >92% MPR 
for ICS. We chose this cut-off because 1 missing inhaler 
prescription over 12 months was 91.7% MPR.

Patient and public involvement
There was no direct patient or public involvement in the 
design or conduct of this specific study. However, the 
UKSAR benefits from representation from Asthma and 
Lung UK which ensures that all research outputs remain 
patient-focused.

RESULTS
Survey results on adherence testing from Severe Asthma 
Centres
We received 25 responses from 21 SACs. The most 
common reason for assessing adherence was to eval-
uate biologic eligibility (20 centres, 95%). The primary 
method for assessing pre-biologic adherence was MPR 
for ICS (19 centres, 90%). Prednisolone and/or cortisol 
levels were used in patients on daily OCS at 15 centres 
(71%), and 9 centres (43%) conducted FeNO suppres-
sion testing (figure 1A). Post-biologic adherence moni-
toring was continued in 11 centres (52%).

Access to primary care electronic prescribing records 
for MPR calculation was available at 19 centres (90%), 
though fewer centres had access for patients from 
outside their immediate referring area (7 centres, 
33%) (figure  1B). Definitions of adherence and non-
adherence, including MPR thresholds, varied across 
SACs (figure 1C,D).

All centres provided patient education. Additional 
services included inhaler technique teaching (20 centres, 
95%), medication optimisation (16 centres, 76%), smart 
inhaler monitoring (12 centres, 57%) and motivational 
interviewing (11 centres, 52%). Only one centre had 
dedicated psychology input and seven centres (33%) had 

a specific medicine adherence clinic for severe asthma 
with variable funding sources. A detailed report of survey 
findings is shown in online supplemental figure 1.

Patient characteristics and pre-biologic adherence
Patients from 17 of the 21 SACs surveyed contrib-
uted patients to this subsequent analysis of UKSAR. In 
4972 patients with severe asthma, 4148 (91.2%) were 
prescribed high-dose ICS equivalent to ≥1000 mcg of 
beclometasone dipropionate daily. 44.9% (2219) were 
on daily OCS (online supplemental table 2). 3353 started 
biologic therapy after initial assessment, of which 3307 
were on ICS. 58.8% (1943) of patients on ICS had MPR 
recorded in UKSAR (figure 2).

In biologic-initiated patients, FeNO suppression 
testing was indicated in 1166 but only 110 (9.4%) had 
results recorded. In 1733 biologic-initiated patients on 
daily OCS, 272 (15.6%) had prednisolone measurements 
available (online supplemental tables 3 and 4).

In 1943 patients with MPR for ICS, 92.7% (1802) were 
classed as adherent before biologic initiation. More than 
98% (269) had a detectable prednisolone level when 
tested, but only 38.2% (42) of those with FeNO suppres-
sion results were ICS adherent before the testing period 
(negative test) (online supplemental table 3).

Patient characteristics of adherent versus non-adherent 
groups
According to MPR, adherent patients were more likely 
to be older (53 (IQR 41–62) vs 48 (IQR 34–56) years, 
p<0.001), have longer asthma duration (24.0 (IQR 10.0–
39.0) vs 16.5 (IQR 6.0–29.0) years, p<0.001), be prescribed 
an long-acting beta-2-agonist (LABA) (89.8% (1597) vs 
79.3% (111), p<0.001) or long-acting muscarinic antag-
onist (LAMA) (64.7% (1150) vs 54.6% (77), p=0.016). 
There were no significant differences in annualised exac-
erbation rate (AER) (median 5 (IQR 3–8) vs 5 (3,8), 
p=0.543) and Asthma Control Questionnaire-5 scores 
(median 3.8 (IQR 2.8–4.8) vs 3.8 (IQR 3.0–5.0), p=0.487). 
FeNO and highest ever blood eosinophil counts were 
higher in the non-adherent group (FeNO: 53.0 ppb (IQR 
28.0–92.0) vs 43.0 (IQR 23.0–79.0), p=0.031; blood eosin-
ophil count: 0.76×109/L (IQR 0.50–1.20) vs 0.67×109/L 
(IQR 0.40–1.00), p=0.004), but there were no differences 
in baseline blood eosinophil counts (median 0.40×109/L 
(IQR 0.14–0.63) vs 0.40×109/L (IQR 0.20–0.67), p=0.192) 
(online supplemental table 5). A comparison of patients 
with and without MPR showed similar clinical character-
istics, except that benralizumab use was more common in 
the MPR group, while mepolizumab was more common 
in the group without MPR (online supplemental table 6).

Association between pre-biologic adherence and biologic 
continuation after 1 year
Baseline clinical characteristics of biologic-initiated 
patients with MPR for ICS recorded are shown in table 1. 
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In 569 biologic-treated patients, pre-biologic adherence 
to ICS according to MPR was associated with biologic 
continuation (aOR 2.65, 95% CI 1.02 to 6.91) (table 2A). 
This relationship remained significant when SACs with 
very high adherence were excluded (online supple-
mental table 7), but not according to biologic class 
(online supplemental table 8). Results from univariable 
analyses and predicted probability scale are reported in 
the online supplemental tables 9–11.

Association between pre-biologic adherence and biologic 
response after 1 year
In 548 biologic-treated patients with known biologic 
response, pre-biologic adherence to ICS according to 
MPR was not associated with favourable biologic response 
(aOR 1.37, 95% CI 0.50 to 3.76) (table  2B). Findings 
were consistent in our sensitivity analysis excluding SACs 
with very high adherence and according to biologic class 
(online supplemental tables 12 and 13). Results from the 

Figure 1  Survey results from 21 Severe Asthma Centres for (A) methods used for pre-biologic adherence assessment, 
(B) access to primary care prescribing data through electronic prescribing systems, (C) cut-off used for medication 
possession ratio (MPR) to define adherence to inhaled corticosteroids (ICS) and (D) cut-off used for MPR to define non-
adherence to inhaled corticosteroids. FeNO, fractional exhaled nitric oxide. GP, general practice. LABA, long-acting beta-
agonist. mOCS, maintenance oral corticosteroid.

Figure 2  Flow diagram outlining the selection process for 
patients with biologic-initiated severe asthma with inhaled 
corticosteroid (ICS) medication possession ratio (MPR) 
recorded in the UK Severe Asthma Registry (UKSAR). ATS, 
American Thoracic Society; ERS, European Respiratory 
Society.
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predicted probability scale are reported in the online 
supplemental tables 14 and 15.

DISCUSSION
In this large UK adult severe asthma cohort, MPR for ICS 
was the most commonly used method for assessing pre-
biologic adherence. SAC had good access to electronic 
prescribing records and used this to calculate MPR. MPR 
records in UKSAR were incomplete; however, among 
those with data, pre-biologic ICS adherence was gener-
ally high. While there was no difference in exacerbation 
frequency and symptom burden according to baseline 
pre-biologic adherence levels using MPR, the odds of 
biologic continuation at annual review were 2.65-fold 
higher in patients who had good pre-biologic ICS adher-
ence compared with those who had suboptimal adher-
ence. This suggests that the decision to continue biologic 
treatment is strongly linked to pre-biologic ICS adher-
ence.

In the UK, good adherence to conventional asthma 
treatments is mandatory before starting biologics for two 
key reasons. First, optimising adherence can improve 
asthma control and outcomes, potentially avoiding the 
need for costly biologic therapy.27 Second, biologics 
are add-on treatments and may be less effective without 
regular ICS use; a UK study of OCS-dependent patients 
found that good ICS adherence (≥75% MPR) while on 
mepolizumab was associated with greater reductions in 

Table 1  Baseline characteristics of biologic-initiated 
patients with pre-biologic medication possession ratio 
(MPR) for inhaled corticosteroids (ICS) recorded (n=1943)

n
Patients with 
MPR

Sex 1943

 � Female 1193 (61.4)

 � Male 750 (38.6)

Age at first assessment (years) 1943 52.0 (41.0–62.0)

Age at onset of symptoms (years) 1712 21.0 (6.0–41.5)

Duration of symptoms from 
baseline (years)

1712 23.0 (10.0–38.0)

Ethnicity 1924

 � Caucasian 1533 (79.7)

 � Non-Caucasian 391 (20.3)

Smoking status 1869

 � Never 1195 (63.9)

 � Current smoker 603 (32.3)

 � Ex-smoker 71 (3.8)

BMI (kg/m2) 1877 29.7 (25.8–34.8)

Comorbidities 1943

 � COPD 63 (3.2)

 � Depression or anxiety 146 (7.5)

 � Gastro-oesophageal reflux 280 (14.4)

 � Hypertension 157 (8.1)

 � Nasal polyps 438 (22.5)

Daily OCS 1935 973 (50.3)

Daily OCS (mg) 966 10 (8–15)

Rescue OCS in last year 1866 5 (3–8)

 � None 155 (8.3)

 � 1 81 (4.3)

 � 2 95 (5.1)

 � ≥3 1535 (82.3)

Invasive ventilation ever 1776 202 (11.4)

Any ED attendance for asthma (last 
year)

1787 691 (38.7)

Any hospital admission for asthma 
(last year)

1833 704 (38.4)

Patients with MPR for ICS ≥75% 1943 1802 (92.7)

Long-acting beta-agonist 1919 1708 (89.0)

Long-acting anti-muscarinic 1918 1227 (64.0)

Leukotriene receptor antagonists 1931 998 (51.7)

Biologic initiated after assessment 1818

 � Omalizumab 305 (16.8)

 � Mepolizumab 642 (35.3)

 � Benralizumab 863 (47.5)

 � Reslizumab 3 (0.2)

 � Dupilumab 4 (0.2)

ACQ-5 score 1670 3.8 (2.8–4.8)

Continued

n
Patients with 
MPR

 � ACQ-5≥1.5 1566 (93.8)

ACQ-6 score 1667 3.0 (2.0–4.0)

 � ACQ-6≥1.5 1422 (85.3)

EQ-5D scale 492 55.0 (40.0–70.0)

EQ-5D-5L score 611 0.7 (0.5–0.8)

FeNO (ppb) 1406 43.0 (24.0–80.0)

Spirometry

 � FEV1 (L) 1878 1.9 (1.4–2.5)

 � FEV1 % predicted (%) 1816 66.7 (51.5–81.7)

 � FEV1/FVC (%) 1830 64.5 (53.7–72.9)

Blood eosinophil count (×109L) 1900 0.40 (0.20–0.67)

Highest blood eosinophil count 
(×109L)

1913 0.70 (0.40–1.02)

Total IgE (IU/mL) 1854 159 (53–415)

Perennial allergen positive 1148 1057 (92.1)

Results are shown as count (%) or median (IQR).
ACQ, Asthma Control Questionnaire; BMI, body mass 
index; COPD, chronic obstructive pulmonary disease; ED, 
emergency department; EQ-5D-5L, EuroQol instrument 
5-level questionnaire; FeNO, fractional exhaled nitric oxide; 
FEV1, forced expiratory volume in 1 s; FVC, forced vital 
capacity; IgE, Immunoglobulin E; OCS, oral corticosteroids.

Table 1  Continued
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OCS use compared with those with poor adherence.28 
In addition, our findings suggest that good adherence 
before starting biologics can also influence the likelihood 
of continuing on biologic treatment.

MPR for ICS is widely used to assess adherence in 
asthma. Previous studies have shown that MPR can effec-
tively identify suboptimal ICS adherence both before 
and after biologic initiation. For example, a Spanish 
study reported that 58.5% of patients on mepolizumab 
had an MPR below 80% MPR29 and two large US studies 
found that 72.5% of patients on omalizumab had an 
MPR below 75%, while only 20% of patients starting 
mepolizumab had at least two dispensings of ICS/LABA 
in 12 months.30 31 More recently, a nationwide Danish 
study showed 24% of patients had subtherapeutic ICS, 
defined as ≤80% prescription redemption of high-dose 
ICS, during the 12 months before biologic initiations.32 
By contrast, we found that 93% of patients with severe 
asthma with recorded MPR had good pre-biologic ICS 
adherence. This higher adherence rate likely reflects 
strict enforcement of UK-specific biologic eligibility 

criteria, which require documented evidence of good 
ICS adherence on NHS England Blueteq, which is a 
management system for high-cost medicines, to prescribe 
biologics across the SACs.6–10

Other methods of assessing adherence at UK SACs 
included FeNO suppression tests and serum prednis-
olone and cortisol levels. FeNO alone is not a very 
specific marker of non-adherence in severe asthma, but 
suppression testing is a cost-effective way of screening 
non-adherence before biologic initiation.33 34 Butler et al 
showed that a negative FeNO suppression test, indicating 
good adherence during the pretest period, was associated 
with a higher likelihood of biologic ‘initiation’ compared 
with those who had a positive test.35 We did not find a rela-
tionship between pre-biologic adherence according to 
FeNO suppression tests and biologic ‘continuation’ but 
this is likely because of small patient numbers and signif-
icant selection bias. Lack of access to FeNO suppression 
tests (43% of SACs) may explain why very few biologic-
treated patients underwent FeNO suppression testing 
and improvements in control following the testing period 

Table 2  The association between pre-biologic adherence to corticosteroids and (A) continuation of biologic therapy (n=1237) 
and (B) biologic therapy response (n=1155) at annual review—multivariable models

(A)

n

Biologic therapy continued at annual review Multivariable model*
aOR (95% CI) P valueYes No

MPR to ICS (%) 569 0.046

<75% 33 (7.0) 8 (8.5) 1

≥75% 441 (93.0) 87 (91.6) 2.65 (1.02 to 6.91)

FeNO suppression test 51 †

Positive (non-adherent) 18 (39.1) 2 (40.0) †

Negative (adherent) 28 (60.9) 3 (60.0)

Prednisolone level 118 †

Undetectable 2 (2.0) 0 (0.0) †

Detectable 98 (98.0) 18 (100.0)

(B)

n

Biologic therapy response at annual review Multivariable model*
aOR (95% CI) P valueYes No

MPR to ICS (%) 548 0.536

<75% 32 (7.2) 6 (5.7) 1

≥75% 410 (92.8) 100 (94.3) 1.37 (0.50 to 3.76)

FeNO suppression test 49 †

Positive (non-adherent) 17 (39.5) 3 (50.0) †

Negative (adherent) 26 (60.5) 3 (50.0)

Prednisolone level 107 †

Undetectable 2 (2.2) 0 (0.0) †

Detectable 88 (97.8) 17 (100.0)

*Multivariable models are adjusted for age, sex, specialist centre, oral steroids at baseline.
†OR inestimable or not estimated due to small numbers/sparse data.
aOR, adjusted OR; FeNO, fractional exhaled nitric oxide; ICS, inhaled corticosteroid; MPR, medication possession ratio.
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likely preclude the need for additional biologic therapy. 
FeNO suppression assessment using digital inhaler moni-
toring in a real-world setting is currently underway to 
evaluate its role in biologic eligibility and response.36

Adherence to daily OCS can be tested using direct 
serum measurements, but only 15.6% of UKSAR patients 
on daily OCS had a prednisolone level recorded. A greater 
proportion of patients likely had OCS adherence assess-
ment using serum cortisol but were not included in the 
current study because serum cortisol levels were unavail-
able. Busby et al showed cortisol levels were superior to 
serum prednisolone for assessing adherence, although 
reliability was highest when interpreted in conjunction.37 
Nonetheless, testing daily OCS adherence is becoming 
increasingly irrelevant because biologic therapies have 
replaced daily OCS for the treatment of severe asthma.

Optimisation of adherence to ICS is an essential 
component of severe asthma management. Our survey 
highlighted a significant unmet need for dedicated 
clinics, funding pathways and service leads specific to 
adherence. Access to adherence tests also varied across 
the SACs. This creates substantial challenges in standard-
ising pre-biologic adherence testing. When addressing 
these challenges and allocating further resources, it 
should be noted that the cost-effectiveness of pre-biologic 
adherence testing is not yet fully defined.

We demonstrated a clear association between good pre-
biologic ICS adherence and biologic continuation, inde-
pendent of patient age, sex or centre variation. However, 
the impact of pre-biologic adherence on biologic 
response remains uncertain. This may be due to limita-
tions in our response definition, which did not directly 
assess changes in exacerbation rates or daily OCS use and 
low statistical power from the small number of patients 
with suboptimal adherence. The recent Danish study, 
using prescription redemption data, reported that adher-
ence levels did not substantially change before and after 
biologic initiation. Moreover, the proportion of patients 
with suboptimal adherence while on biologics was similar 
between responders and non-responders, suggesting that 
pre-biologic adherence may not be strongly related to 
subsequent biologic response.32 While it is reasonable to 
conclude that ICS adherence remains crucial for patients 
on biologics,28 38 further studies are needed to determine 
whether pre-biologic adherence independently affects 
biologic response. Currently, adherence efforts focus 
on the period before biologic initiation, and in the UK, 
objective evidence of ICS adherence is required to access 
biologics. However, if biologic response is primarily 
driven by ICS adherence after biologic initiation, and 
pre-biologic adherence simply predicts ongoing adher-
ence, then strategies to optimise ICS use may be better 
targeted at patients already on biologics and select indi-
viduals before initiation to avoid unnecessary treatment 
delays.

Our findings should be interpreted with several limita-
tions in mind. First, many patients had incomplete or 
missing follow-up data because of reduced healthcare 

interactions during the pandemic. This may have intro-
duced a selection bias in our regression analysis. The 
reduced prevalence of pre-biologic adherence testing is 
likely attributed to poor data entry because confirmation 
of adherence is mandatory before biologic treatment in 
England and needs to be confirmed on the NHS Blueteq. 
Second, clinical practice may differ at specialist centres, 
which leads to between-site variations,5 but we corrected 
for this in our regression models. Third, our analyses 
were mainly limited to patients who initiated anti-IL-
5/5R or omalizumab because follow-up data of patients 
on dupilumab and tezepelumab were limited. Our find-
ings can therefore only be applied to omalizumab or anti-
IL-5/5R-treated patients. Furthermore, we used 6–12 
months follow-up as annual review for assessing biologic 
response, which is consistent with previous UKSAR 
studies, though we recognise that longer follow-up 
periods (up to 24 months) have also been used. Finally, 
we used prescriptions rather than medication possession 
to calculate MPR. Medication prescribed does not always 
translate into medication pick-up and administration, 
which could result in misclassification bias.

In conclusion, while approaches to assessing asthma 
medication adherence vary across the UK, MPR for ICS 
remains the most widely used method in the pre-biologic 
assessment of severe asthma. Among patients with 
recorded MPR, pre-biologic adherence to ICS is remark-
ably high, reflecting strict adherence to UK biologic 
eligibility criteria. Importantly, good pre-biologic ICS 
adherence significantly increases the likelihood of 
continuing biologic therapy, though its direct relation-
ship with biologic response remains uncertain. Given the 
critical role of ICS adherence in asthma management, 
further research is needed to clarify whether adherence 
optimisation should focus solely on the pre-biologic 
period or extend into biologic treatment. Understanding 
when and how to target adherence efforts is essential to 
maximise outcomes for patients with severe asthma in 
the biologic era.
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