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BACKGROUND:  

 

Effectiveness of biologics has neither been established in patients with high oral 

corticosteroid exposure (HOCS) nor been compared with effectiveness of continuing with 

HOCS alone. 

 

OBJECTIVE: 

 

 To examine the effectiveness of initiating biologics in a large, real-world cohort of adult 

patients with severe asthma and HOCS. 

 

METHODS:  

 

This was a propensity scoreematched, prospective cohort study using data from the 

International Severe Asthma Registry. Between January 2015 and February 2021, patients 

with severe asthma and HOCS (long-term OCSs for ‡1 year or ‡4 courses of rescue OCSs 

within a 12-month period) were identified. Biologic initiators were identified and, using 

propensity scores, matched 1:1 with noninitiators. The impact of biologic initiation on asthma 

outcomes was assessed using generalized linear models. 

 

RESULTS: 

 

 We identified 996 matched pairs of patients. Both groups improved over the 12-month 

follow-up period, but improvement was greater for biologic initiators. Biologic initiation was 

associated with a 72.9% reduction in the average number of exacerbations per year versus 

noninitiators (0.64 vs 2.06; rate ratio, 0.27 [95% CI, 0.10-0.71]). Biologic initiators were 2.2 

times more likely than noninitiators to take a daily long-term OCS dose of less than 5 mg (risk 

probability, 49.6% vs 22.5%; P [ .002) and had a lower risk of asthma-related emergency 

department visits (relative risk, 0.35 [95% CI, 0.21- 0.58]; rate ratio, 0.26 [0.14-0.48]) and 

hospitalizations (relative risk, 0.31 [95% CI, 0.18-0.52]; rate ratio, 0.25 [0.13-0.48]). 

 

CONCLUSIONS:  

 

In a real-world setting, including patients with severe asthma and HOCS from 19 countries, 

and within an environment of clinical improvement, initiation of biologics was associated 

with further improvements across multiple asthma outcomes, including exacerbation rate, 

OCS exposure, and health care resource utilization. 

 

 

 

 

 

 

 

 

 



 

 

INTRODUCTION 
 

Severe asthma refers to asthma that is uncontrolled despite high-dose inhaled corticosteroids 

(ICSs)/long-acting b2-agonists (LABAs) or that requires high-dose ICSs/LABAs to remain 

controlled.1 It is thought to affect up to 10% of the total asthma population2 and is associated 

with significant morbidity, mortality, and socioeconomic burden.3,4 Recent global 

characterization analyses showed the high treatment burden associated with severe asthma 

(more than one-third of patients with severe asthma were on Global Initiative for Asthma 

[GINA] step 5 treatment, and more than half received intermittent oral corticosteroid [OCS] 

bursts5) and the predominance of the eosinophilic phenotype.6 Despite this high treatment 

burden, it has been reported that more than half of these patients had poorly controlled disease 

and experienced more than 1 exacerbation per year on average.5 As a consequence, health 

care costs in severe asthma are disproportionately high, with direct costs higher than for type 

2 (T2) diabetes, stroke, or chronic obstructive pulmonary disease7 and total costs accounting 

for more than 60% of total asthma expenditure.8 

 

ICSs represent the cornerstone of asthma treatment.1 However, there are 2 major limitations 

associated with their use: (1) local and systemic side effects, which are more common at 

higher doses, and (2) the persistence of exacerbations and poor control seen in some patients, 

predominantly among those with severe disease.9,10 For example, a survey in the United 

Kingdom found that 64% of patients with asthma taking ICSs reported 1 or more side 

effect.11 GINA recommends short-course OCSs for those on medium-dose maintenance ICS/ 

formoterol (step 4) whose initial presentation is with severely uncontrolled asthma or with an 

acute exacerbation.1 Low-dose maintenance OCS is also an option that may be added at step 

5 to high-dose ICS/LABA to control symptoms and minimize future exacerbation risk.1 

However, the cumulative burden of OCSs, from short-course and maintenance doses, is 

associated with adverse effects including obesity, diabetes, osteoporosis, cataract, 

hypertension, and adrenal suppression as well as psychological side effects such as depression 

and anxiety.12 Indeed, even short-term OCS use is associated with sleep disturbance and 

increased risk of infection, fracture, and thromboembolism. 13 Strategies to minimize need 

for OCSs are, therefore, a high priority.1 According to OCS stewardship statements supported 

by the American College of Allergy, Asthma & Immunology and the American Lung 

Foundation (among others),14 “it is time to protect patients with asthma from potential over-

exposure to OCS and to recognize OCS overuse for what it often is: a treatment plan 

failure.”14 

 

Biologics (including anti-IgE, antieIL-5/5R, antieIL-4Ra, and anti-thymic stromal 

lymphopoietin) that target key mediators of the T2 inflammatory cascade can be effective to 

achieve that aim. They are recommended for patients with severe asthma with exacerbations 

or poor symptom control on high-dose ICSs/LABAs, who have increased levels of T2 

biomarkers (eg, high blood eosinophil count [BEC]) or need maintenance OCS.1 Their 

efficacy and safety are well established within the randomized controlled trial (RCT) 

setting.15 A systematic review comparing the 5 current biologics to standard of care for 

severe eosinophilic asthma found that there is high certainty that all approved biologics 

reduce the rate of severe asthma exacerbations and that benralizumab, dupilumab, and 

mepolizumab reduce OCS use.15 However, these confirmatory efficacy studies are limited by 

restrictive eligibility criteria, relatively small patient populations, and varying study 

methodologies. As such, the generalizability of individual study results to the broader asthma 

population is limited.16 

 



 

 

In real life, biologic use has been associated with a significant improvement in lung function 

and asthma control as well as a reduction in the number of asthma exacerbations and OCS 

use.17-20 However, most real-life studies have been small, have used different definitions of 

severe asthma and asthma exacerbations, and have included patients receiving widely varying 

OCS doses at baseline. Effectiveness of biologics has neither been established in patients with 

high OCS exposure (HOCS) nor been compared with the effectiveness of continuing with 

HOCS alone and not initiating biologic therapy.16 

 

Our aim was to examine the effectiveness of initiating biologics in a large, real-world cohort 

of adult patients with severe asthma and HOCS. 
 

METHODS 
 

Study design and data source 

 

This was a propensity scoreematched, prospective cohort study using data from the 

International Severe Asthma Registry (ISAR); https://isaregistries.org/). Registry details have 

been described elsewhere. 21 We included data from 19 countries (Argentina, Australia, 

Bulgaria, Canada, Colombia, Denmark, Greece, India, Ireland, Italy, Japan, Kuwait, Mexico, 

South Korea, Saudi Arabia, Spain, Taiwan, the United Arab Emirates, and the United 

Kingdom) that shared data with ISAR between January 2015 and February 2021. The study 

was designed, implemented, and reported in compliance with the European Network Centres 

for Pharmacoepidemiology and Pharmacovigilance Code of Conduct (European Medicine 

Agency 2014; European Union Electronic Register of Post-Authorisation Studies 33582) and 

with all applicable local and international laws and regulations. The ISAR database has 

ethical approval from the Anonymized Data Ethics Protocols and Transparency Committee 

(ADEPT0218). 

 

Patients 

 

Patients were required to be 18 years and older at enrollment and have severe asthma (ie, 

receiving treatment at GINA 2018 step 5 or with uncontrolled asthma at GINA step 4).22 See 

Table E1 in this article’s Online Repository at www.jaci-inpractice.org for individual registry 

diagnostic and severe asthma criteria. Biologic prescription criteria variability between ISAR 

participating countries has been published elsewhere.23 Patients were also required to have a 

history of HOCS defined as long-term use of OCSs for at least 1 year or 4 or more courses of 

rescue steroid bursts during the 12-month baseline period. The latter was agreed a priori and 

in line with previous publications.24 Patients with HOCS were divided into the biologic 

initiated group (who received biologics [anti-IgE, antieIL-5/5R, and antieIL-4Ra]) and the 

biologic-not-initiated group (who were never administered a biologic). Effectiveness was 

assessed from the date of biologic initiation in the biologic-initiated group (which for some 

patients was before the first ISAR visit) and from the date of study entry for the biologic-not-

initiated group. Various demographic and clinical variables of interest were retrieved on this 

date (eg, age, sex, ethnicity, and smoking status). An intention-to-treat approach was applied, 

in which patients remained in the groups to which they were originally assigned, regardless of 

any potential changes in treatment (eg, stopped HOCS) over time. Previously, we found that 

only 10% of ISAR patients who initiated biologics stopped treatment. 25 Patients with a 

history of bronchial thermoplasty, with previous history of biologic use, or with inadequate 

background data on the date of initiation were excluded. 

 



 

 

Propensity score matching 

 

Propensity score matching was required because patients with severe asthma and HOCS who 

initiated biologics have different clinical characteristics than those who do not. These data 

have been published in detail elsewhere.26 It was performed to obtain unbiased effectiveness 

estimates by comparing patients with severe asthma and HOCS who initiated biologics with 

those with similar clinical characteristics but who did not initiate biologics. Missing data were 

imputed using a robust multiple imputation approach before matching. Propensity score was 

derived using logistic regression, with initiation of biologics as the dependent variable. 

Covariates included age, sex, ethnicity, age at asthma onset, body mass index (BMI), BEC, 

smoking status, use of invasive ventilation, positive allergen test result, allergic rhinitis, 

chronic rhinosinusitis, eczema, nasal polyps, atopic condition, and geographical locations; all 

these covariates were measured at baseline, defined as within the past 12 months of biologic 

initiation or study entry for the biologic-initiated and the biologic-not-initiated groups, 

respectively. Of note, following expert recommendation, outcome history covariates were 

excluded in the matching to ensure objectivity of the study design.27 

 

A 1:1 nearest neighbor matching with replacement and subsequent regression analyses was 

then performed, such that the nonbiologic patients could be matched to 1 or more biologic 

users (see the Online Repository at www.jaci-inpractice.org). 

 

Outcome variables 

 

The primary outcome was reduced rate of asthma exacerbations with initiation of a biologic 

therapy, compared with non-initiation. The secondary outcomes included improvement in 

asthma control, reduction in OCS dose, and reduced number of asthma-related emergency 

department (ED) visits and asthma-related hospital admissions. The exploratory outcome 

included reduced risk of OCS-related comorbidities. All outcomes were estimated during a 

365-day follow-up period. Definitions and longitudinal measurements are provided in Table 

E2 in this article’s Online Repository at www.jaci-inpractice.org. 

 

Statistical analyses 

 

The statistical analysis plan was predefined, and analyses were performed using Stata version 

17 (StataCorp, College Station, Tex). Continuous and categorical data were described as mean 

+/- SD and n (%), respectively. Overall, we used generalized linear models (GLMs; with the 

choice of the distribution and link function depending on the nature of the dependent variable) 

with generalized estimating equations to obtain robust inference by accounting for clustering 

(matched pairs and time-series measurements of specific outcomes). All regression analyses 

were adjusted for the follow-up period (ie, follow-up days were included either as a covariate 

in the linear and logistic regressions or as an off-set variable in the Poisson and negative 

binomial regressions, for the specific type of outcomes). The impact of biologic initiation on 

outcomes was estimated as marginal effects during the first 365 days of follow-up. Outcomes 

were not reported for all patients because our study included 9 longitudinal outcomes with 

different data types (eg, censored count and binary data, and time-series multinomial data), 

which were measured at irregularly repeated real-world clinic visits over time. To prevent 

uncertainty in assumption and potential bias associated with the use of complex imputation 

methods, we did not impute missing outcome data. The missing pattern of outcome data 



 

 

and the number of observations included in each outcome are provided in Table E3 in this 

article’s Online Repository at www.jaciinpractice.org. Additional details are provided in the 

Online Repository. 

 

 
 

 

Primary analysis 

 

A GLM with negative binomial distribution was used to estimate change in rate of 

exacerbations due to biologic initiation. Using a special causal inference technique (ie, G-

computation), covariate-adjusted effects of biologic initiation were estimated overall and 

according to age category, sex group, smoking status, BMI category, and eosinophilic 

phenotype (see Figure E1 in this article’s Online Repository at www.jaci-inpractice.org), with 

further adjustments for exacerbation history and variables whose distribution was still 

unbalanced (defined as standardized difference > 0.25 after matching)28 (ie, smoking status 

and ethnicity). 

 

Secondary analyses 

 

A GLM with multinomial distribution was used to estimate the change in OCS dose due to 

biologic initiation. OCS dose was categorized in 2 ways: (1) total cumulative OCS dose per 

day during follow-up, which included maintenance and burst dose, and (2) long-term 



 

 

cumulative OCS dose per day, which included maintenance dose only. Both total and long-

term daily cumulative OCS dose reduction from baseline to follow-up were categorized as 

increased dose (<0% reduction), low dose reduction (0% to >50%), moderate dose reduction 

(>50% to >/=75%), and optimal dose reduction (> 75%). An additional logistic regression 

was used to assess the likelihood of achieving low OCS use, with an OCS dose of less than 5 

mg used to define both low total dose and low longterm dose. Independent variables were the 

same as the main OCS model. A GLM with multinomial distribution was used to assess 

change in asthma control. Health care resource utilization (HCRU) was assessed using a 2-

part GLM separately for asthma-related ED visits and asthma-related hospitalizations. The 

first part was a probit model to estimate the probability of having any outcome event during 

follow-up, and the second part involved a negative binomial model to estimate the number of 

outcome events for those who had at least 1 event. An exploratory logistic regression was 

used to assess the incidence of any OCS-related comorbidities and any OCSrelated chronic 

comorbidities (median follow-up period 721 days; interquartile range, 366-1182 days). All 

secondary analysis regressions were adjusted for unbalanced propensity score variables, 

exacerbation history, and the history of the corresponding secondary outcome. 

 

Ethics Approval 

 

This study was designed, implemented, and reported in compliance with the European 

Network Centres for Pharmacoepidemiology and Pharmacovigilance Code of Conduct 

(European Medicine Agency 2014; European Union Electronic Register of Post- 

Authorisation Studies 33582) and with all applicable local and international laws and 

regulations. Registration of the International Severe Asthma Registry (ISAR) database with 

the European Union Electronic Register of Post-Authorisation Studies was also undertaken 

(ENCEPP/DSPP/23720). ISAR has ethical approval from the Anonymized Data Ethics 

Protocols and Transparency Committee (ADEPT0218). Governance was provided by the 

Anonymized  Data Ethics Protocols and Transparency Committee (registration no. 

ADEPT0420). All data collection sites in the ISAR have obtained regulatory agreement in 

compliance with specific data transfer laws, country-specific legislations, and relevant ethical 

boards and organizations. 

 

 

Data Availability 

 

In line with ISAR governance restrictions, sharing individual deidentified participant data is 

subject to the consent of the ISAR Steering Committee members in accordance with patient 

consent, patient confidentiality, and ethical considerations. The study documents (protocol, 

statistical analysis plan, clinical study report) will be made available in accordance with the 

criteria of the European Network of Centres for Pharmacoepidemiology and 

Pharmacovigilance (European Union Electronic Register of Post-Authorisation Studies 

38128). Proposals should be directed to info@isaregistries.org; to gain access, if approved by 

the regulatory boards, data requestors will need to sign a data access agreement. 

 

 

 

 

 

 

 



 

 

 

 
 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

RESULTS 
 

Patients 

 

Between January 2015 and February 2021, of the 10,606 adult patients with severe asthma 

from 19 ISAR participating countries, there were 5379 prospectively recruited patients, of 

whom 1412 had HOCS during the baseline period and met the inclusion criteria. The median 

follow-up period was 597 days, with an interquartile range of 360 to 964 days. Among these 



 

 

patients, 996 (70.5%) initiated biologics and 416 (29.5%) did not (Figure 1). All those who 

initiated a biologic were kept and matched with those who did not initiate a biologic (with 

replacement), yielding 996 patients per group (Figure 1). Of those who initiated a biologic, 

most (n = 604; 62.7%) were prescribed mepolizumab, followed by omalizumab (n = 260; 

27.0%). Relatively small proportions of patients initiated benralizumab (n =82; 8.5%), 

reslizumab (n = 12; 1.2%), and dupilumab (n = 6; 0.6%). 

 

 
 

 

 

Baseline characteristics: Propensity matching 

 

After propensity score matching, biologic-initiated and biologic-not-initiated cohorts were 

well balanced for age, sex, ethnicity, age of asthma onset, BMI, BEC, smoking status, history 

of invasive ventilations, testing positive for allergen tests (either skin prick test to 

aeroallergens or serum specific IgE to aeroallergens), atopic sensitization (being recorded as 

atopic), the incidence of relevant comorbidities, and country (Table I; Figure 2).  

 

The pre- and postmatching baseline characteristics are provided in Table E4 in this article’s 

Online Repository at www.jaciinpractice.org, and the propensity score distribution is 

displayed in Figure E2 in this article’s Online Repository at www.jaciinpractice.org. Of note, 

although eosinophilic gradient phenotype was not a propensity scoring variable, most 

matched patients from both the biologic-initiated and the biologic-not-initiated groups were in 



 

 

ISAR eosinophilic grade 3: most likely eosinophilic (89% and 75%, respectively) (Table E4). 

Patients were also well matched for asthma exacerbation rate, long-term and total OCS dose, 

asthma control, and HCRU (Table II). See Figure E3 in this article’s Online Repository at 

www.jaci-inpractice.org for prevalence of OCS-related comorbidities per group. 

 

Change from baseline in key efficacy variables 

 

Improvements from baseline in asthma exacerbations and asthma control and reductions in 

HCRU (ie, asthma-related ED visits and hospitalizations) were noted both in those who 

initiated and in those who did not initiate biologic therapy. However, the improvements were 

greater in those who started biologics (Figure 3, A-D). For example, over a 12-month follow-

up period, patients who initiated a biologic experienced an 88.0% reduction in exacerbation 

rate, compared with a 58.8% reduction in the biologic-not-initiated group (Figure 3, A). A 

similar differential between the biologic-initiated and the biologic-not-initiated groups was 

noted for asthma control (Figure 3, B), with superiority of the biologic-initiated group (vs the 

biologic-notinitiated group) also observed for the number of ED visits (Figure 3, C) and 

hospital admissions (Figure 3, D). 

 

Exacerbation rate 

 

In the regression analysis of propensity scoreematched cohorts, biologic initiation was 

associated with an estimated average reduction of 1.43 exacerbations per year relative to the 

biologic-not- initiated group in the first year (0.64 vs 2.06; rate ratio, 0.27 [95% CI, 0.10-

0.71]), corresponding to a 72.9% reduction (Figure 4). This pattern of estimated rate reduction 

remained consistent across age, sex, smoking status, BMI, and eosinophilic phenotype 

categories. 

 

OCS exposure 

 

Patients who initiated a biologic were 2.48 times more likely to achieve a daily total OCS 

dose (ie, maintenance plus burst) of less than 5 mg compared with the biologic-not-initiated 

group  (estimated risk probability of 38.0% vs 15.3%; P =.011) and 2.20 times more likely to 

achieve a daily long-term OCS dose (ie, maintenance dose only) of less than 5 mg (risk 

probability, 49.6% vs 22.5%; P = .002). Compared with those who did not initiate a biologic, 

those who initiated a biologic were also 3.82 times (95% CI, 1.58-9.25) more likely to have a 

moderate (50% to </=75%) total OCS reduction from baseline (risk probability, 16.2% vs 

5.5%; P = .001) and tended to be 7.73 times (95% CI, 0.71-84.27) more likely to have an 

optimal (>75%) total OCS reduction (risk probability, 13.4% vs 3.3%; P= .063) (Table III). 

 

Asthma control and OCS-related comorbidities 

 

No significant difference in the likelihood of having controlled asthma was observed within 

the first year (biologic-initiated vs biologic-not-initiated relative risk for staying uncontrolled 

was 0.66 [95% CI, 0.37-1.16]). Likewise, the 365-day risk of any new OCS-related 

comorbidity was very low in both groups, and the difference was uncertain given the wide CIs 

of relative risks (Table IV). 

 

 

 

 



 

 

 

Health care resource utilization 

 

Initiation of biologics was associated with a reduction in risk of asthma-related ED visits by 

0.09, corresponding to a 65.0% reduction (P = .003) compared with the biologic-not-initiated 

group. Adjusted ED visit in the first year was 0.12 for those who initiated biologics compared 

with 0.33 for those who did not (rate ratio, 0.26 [95% CI, 0.14-0.48]) (Table V). Biologic 

therapy initiation was also associated with a 0.07 reduction in risk of experiencing any 

asthma-related hospitalization (69% reduction; P ¼ .001), with the first-year frequency of 

asthma-related hospitalizations of the biologic-initiated group being 25% of that of the 

biologic-not-initiated group (95% CI, 0.13-0.48; Table V). 

 

 
 

 



 

 

 
 

 

DISCUSSION 
 

Accurate estimation of biologic effectiveness in real life is important, because it may 

influence guideline recommendations for biologic use, as well as access, choice, and cost-

effectiveness of prescribed biologics. In this global study, we assessed biologic effectiveness 

across a range of clinical outcomes in patients with severe asthma and HOCS to reflect the 

overuse and overreliance on OCS in real life,14,31 considering their potential to cause serious 

side effects and irreversible harm.12,13 We found that improvement in exacerbation rate, 

asthma control, and HCRU occurred in patients with severe asthma and HOCS irrespective of 

subsequent biologic initiation, highlighting the value of severe asthma services especially in 

terms of background therapy choice and adherence. However, those patients who initiated 

biologics showed the greatest improvements, exhibiting a 72.9% greater reduction in 

exacerbation rate and approximately one-third the risk and frequency of asthma-related ED 

visits and hospitalizations (ie, serious exacerbations) compared with patients who did not 

initiate a biologic treatment. These additional benefits are likely caused by direct effects of 

biologics themselves over and above those associated with tertiary care management in these 

patients with evidence of eosinophilic asthma, a phenotype associated with more severe 

exacerbations and poorer asthma control.32 Initiation of biologic therapy may also have cost-

saving potential considering that the mean direct cost of treating a hospitalization for a severe 

exacerbation has recently been estimated at V4997 per exacerbation.33 This superiority of 

biologics was noted within an environment of improving asthma control in both groups as 

well as reduced OCS exposure in the biologic group. Patients who initiated biologics had a 2 

times higher chance of achieving a daily long-term OCS dose of less than 5 mg and a 4 times 

higher chance of reducing their total OCS dose by more than 75% from baseline than patients 

who did not initiate a biologic. 

 

Despite available care, recurrent asthma exacerbations are an issue in a proportion of patients 

with severe asthma.2,34 RCT data have found a biologic-associated reduction in exacerbation 

rate of 49% for benralizumab,35 47% for mepolizumab,36 26% for omalizumab,37 41% to 

50% for reslizumab,38 and 48% for dupilumab,39 and a 58.8% reduction compared with 



 

 

biologic noninitiators and an 88.0% reduction relative to baseline observed in the present study (all 

biologics combined). This is remarkably similar to the 81% reduction in exacerbation rate recently 

reported for benralizumab in a real-life cohort of patients with severe asthma in the United Kingdom, 

an effect that was independent of previous biologic use.40 Improved effectiveness of biologics in the 

present study may be a consequence of a broader and more heterogeneous population, the size of the 

study, or differences in the extent of OCS exposure and associated baseline exacerbation rate in the 

populations studied. Biologic use has also previously been associated with exacerbation rate reduction 

outside the controlled settings of RCTs, but results have been variable (ranging from a 30% to a 69% 

reduction),19,41,42 likely because of differences in the background characteristics of the biologic 

users in real-world settings. Our findings and those of others, therefore, confirm the usefulness of 

biologics in reducing the considerable exacerbation burden experienced by patients with severe 

asthma, and their potential for cost-saving in terms of reduced HCRU. Indeed, in the present study, 

biologic use was associated with a marked reduction in the risk of asthma-related hospitalizations. 

 

 
 

 

It has been estimated that up to 60% of patients with severe asthma are prescribed OCSs,43 and 

although OCSs undoubtedly have a place in short bursts for the treatment of exacerbations, steroid-

related adverse events are common.13 Several steroid-sparing strategies are now available to 

physicians including referral to specialist asthma centers, improving adherence to treatment, adding on 

therapies such as long-lasting muscarinic antagonists and macrolides, and treating with biologics.1,43 

In our study, patients treated with biologics were 2.48 times more likely to have a moderate long-term 

OCS reduction and 2.20 times more likely to achieve a daily long-term OCS dose of less than 5 mg, in 

agreement with other real-life studies, albeit in a small number of patients.17,19,44 For example, the 

real world corticosteroid-sparing effect of mepolizumab in patients with severe asthma study found 

that mepolizumab reduced daily OCS dose by 50% after 21 to 24 weeks of treatment.19 The value of 

OCS reduction with biologic therapy is clear, but perhaps we can be even more aggressive and 

institute personalized OCS-tapering algorithms as advocated by the oral corticosteroid elimination via 

a personalized reduction algorithm in adults with severe asthma trial.45 Real-world evidence is needed 

to bridge the gap between clinical trials and clinical practice and to examine the long-term impact of 

steroid reduction on new OCS-related adverse events. 

 

We found no difference in asthma control between the biologic-initiated and the biologic-not-initiated 

groups; both groups showed marked improvement in asthma control from baseline (see Figure 2, B). 

This could be a consequence of referral to, and management in, a severe asthma service. Detection of a 

positive control signal was also challenging in the present study because control was assessed 

categorically, making it more difficult to show a small change, particularly in an environment of 

clinical improvement. Interestingly, the European Academy of Allergy and Clinical Immunology also 

concluded in its recent systematic review of biologics that although some biologics probably improve 

asthma control with moderate certainty of evidence, none of them showed an improvement above the 



 

 

minimal important difference threshold of 0.5.15 Others have postulated that this may be because 

either asthma control does not indicate improvements caused by reduced eosinophilic airway 

inflammation or a dissociation exists between symptoms and exacerbations in patients with severe 

asthma.46 We also did not see the expected reduction in new incidence of OCS-related comorbidities 

in the biologic-initiated group, but our study was not designed to do so, and the few observed 

incidences and wide CIs introduced a high level of uncertainity in these findings. However, patients in 

the biologic-initiated group were more likely to have an OCS dose reduction than patients in the 

biologic-not-initiated group. A longer follow-up time may be required to observe this effect. Others 

have also found a disconnect between OCS reduction and toxicity.47 

 

Study limitations 

 

Limitations of this study include those common to all observational studies, such as recall bias, as well 

as the potential for an initiation bias due to differences in socioeconomic and geographical factors not 

accounted for in the matching. Results may have been influenced by missing data, the uneven 

distribution of patients on each biologic, which was a consequence of the date of data development 

and requirement for a 1-year follow-up period, and intercountry variability in biologic access 

criteria.23 This latter issue has been mitigated in another ISAR study, which found that antieIL-5/5R 

biologics were more effective than anti-IgE in patients eligible for, and with access to, both classes.48 

In addition, there may be some confounding by country (eg, the United Kingdom was overrepresented 

in the biologic-initiated group, which may have skewed findings); however, this was accounted for 

during propensity score matching. Strengths of our study are the inclusion of a large, multinational 

severe and heterogeneous asthma cohort, generalizable to the severe asthma population. Rigorous 

statistical analyses were also used, including use of weighted and adjusted regression models and 

marginal effect estimates, and the potential for bias minimized by use of propensity score matching 

and multiple imputation. 

 

CONCLUSIONS 
 

In a real-world setting, initiation of biologics is associated with reduced exacerbation rate, 

OCS exposure, and HCRU in patients with severe asthma and HOCS. 
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