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Abstract

Background:

Patients with severe asthma may present with characteristics represent-ing overlapping
phenotypes, making them eligible for more than one class of biologic. Our aim was to
describe the profile of adult patients with severe asthma eligible for both anti-IgE and anti-
IL5/5R and to compare the effectiveness of both classes of treatment in real life.

Methods:

This was a prospective cohort study that included adult patients with severe asthma from 22
countries enrolled into the International Severe Asthma registry (ISAR) who were eligible for
both anti-IgE and anti-IL5/5R. The effectiveness of anti- IgE and anti-IL5/5R was compared
in a 1:1 matched cohort. Exacerbation rate was the primary effectiveness endpoint. Secondary
endpoints included long-term- oral corticosteroid (LTOCS) use, asthma- related emergency
room (ER) attendance, and hospital admissions.

Results:

In the matched analysis (n= 350/group), the mean annualized exacerbation rate decreased by
47.1% in the anti-IL5/5R group and 38.7% in the anti-IgE group. Patients treated with anti-
IL5/5R were less likely to experience a future exacerbation (adjusted IRR 0.76; 95% CI 0.64,
0.89; p< 0.001) and experienced a greater reduction in mean LTOCS dose than those treated
with anti-IgE (37.44% vs. 20.55% reduction; p= 0.023). There was some evidence to suggest
that patients treated with anti-IL5/5R experienced fewer asthma- related hospitalizations (IRR
0.64; 95% CI 0.38, 1.08), but not ER visits (IRR 0.94, 95% CI 0.61, 1.43).

Conclusions:

In real life, both anti-IgE and anti-IL5/5R improve asthma outcomes in patients eligible for
both biologic classes; however, anti-IL5/5R was superior in terms of reducing asthma
exacerbations and LTOCS use.



GRAPHICAL ABSTRACT

The effectiveness of anti-IgE and anti-1L5/5R was compared in this prospective cohort study including patients
with severe asthma enrolled in ISAR and eligible for both biologic classes. Both anti-IgE and anti-1L5/5R
improved asthma outcomes; however, anti-1L5/5R was superior in reducing asthma exacerbations and LTOCS
use. These findings may be useful in assisting treatment decisions for patients with severe asthma.

Abbreviations:

Anti-IgE, anti-immunoglobulin E; Anti-IL5/5R, anti-interleukin 5/5R; CI, confidence interval; ER, emergency
room; IRR, incidence rate ratio; ISAR, International Severe Asthma Registry; LTOCS, long-term oral
corticosteroid
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1| INTRODUCTION

Improved knowledge about the underlying pathogenesis of asthma has paved the way for the
development of biologics, a tailored approach for the subset of patients with severe asthma
whose asthma remains uncontrolled on standard non-biologic therapy.l- 3 Anti-
immunoglobulin (Ig) E (omalizumab) was the first of these biologics and showed
effectiveness in those with severe allergic asthma.2 However, with the knowledge that the
eosinophil was a hallmark of allergic asthma,4 and that, at that time, eosinophilic asthma was
thought to comprise approximately 50% of adult severe asthma,5 the biologic target shifted to
interleukin (IL) 5/5R, known to be important for the development and maturation of
eosinophils.6 Subsequently, benralizumab,7, 8 reslizumab, 9, 10 and mepolizumab were
developed.11,12 This biologic class has become even more important with recent knowledge
that the prevalence of the eosinophilic phenotype in severe asthma is higher than previously
thought and could be greater than 80%.13 Furthermore, the effectiveness of anti-IL5/5R
biologics is well established not only in patients with severe asthma, but also in those with
other atopic diseases (e.g., atopic dermatitis and eosinophilic esophagitis).14



Biologics are now appearing in asthma guidelines as add-on treatment for patients with severe
asthma, in preference to LTOCS in those who meet eligibility criteria.5,15 While the specific
eligibility criteria for anti-IgE and anti-IL5/5R biologic classes differ between countries (and
between payers), their criteria overlap in many areas, including exacerbation rates, IgE
concentrations, and/or blood eosinophil count (BEC).5,16, 17 In clinical practice, patients
may present with characteristics representing overlapping phenotypes, making them eligible
for both biologic classes.18 However, this overlap population is poorly described in the
literature in terms of both size and clinical characteristics.

Information on the relative clinical effectiveness of these two biologic classes is also limited
and conflicting. For example, a large systematic review found no difference in the
comparative effective-ness and tolerability of either anti-IgE and an anti-IL5 biologic.19 On
the contrary, a small multicenter (albeit open label) study of patients with severe asthma, who
were eligible for both biologic classes, but not optimally controlled with anti-IgE, found that
these patients experienced improvements in asthma control, health status, and exacerbation
rates upon switching to anti-1L5/5R.20

The Global Initiative for Asthma (GINA) has recognized an ‘ur-gent need for head-to- head
comparisons of different biologics in patients eligible for more than one biologic’.15

The International Severe Asthma Registry (ISAR; https://isaregistr ies.org ) contains the data
necessary to perform such a head-to- head comparison. ISAR is a multi-country, multicenter,
observational epidemiologic data repository, containing retrospective and prospective
standardized data on > 12,000 patients with severe asthma from 25 countries.21- 23 The aims
of this study were to characterize patients with severe asthma who were eligible for both anti-
IgE and anti- IL5/5R biologic classes (prior to treatment), and to compare their real life
effectiveness.

2 | METHODS

2.1 | Study design and data source

This study was designed, implemented, and reported in compliance with the European
Network Centres for Pharmacoepidemiology and Pharmacovigilance (ENCEPP) Code of
Conduct (EMA 2014; EUPAS 38128), with all applicable local and international laws and
regulation, and registered with ENCEPP (https://www.encepp.eu/encepp/view Resource.
htm?id=38129). Governance was provided by The Anonymous Data Ethics Protocols and
Transparency (ADEPT) commit-tee (registration number: ADEPT0920). All data collection
sites in ISAR have obtained regulatory agreement in compliance with specific data transfer
laws, country-specific legislation, and relevant ethical boards and organizations. The ISAR
database has ethical approval from ADEPT (ADEPTO0218) and is registered with the
European Union Electronic Register of Post-Authorization studies (ENCEPP/DSPP/23720).

This was a cohort study which included adult patients with severe asthma enrolled in ISAR
from September 2015 to October 2021. Prospective, de-identified patient data incorporating
standardized variables from new and pre-existing severe asthma registries were pooled from
22 countries (Argentina, Australia, Bulgaria, Canada, Colombia, Denmark, Greece, Ireland,


https://www.encepp.eu/encepp/view

India, Italy, Japan, Kuwait, Mexico, Poland, Portugal, Saudi Arabia, South Korea, Spain,
Taiwan, United Arab Emirates, UK, and USA).

2.2 | Objectives

The objectives of this study were twofold. Firstly, to describe the demographic and clinical
features of the severe asthma population in ISAR, who were eligible for both anti-IgE and
anti-IL5/5R at or before the date of starting therapy, and secondly, to compare the
effectiveness of initiating anti-IgE and anti-IL5/5R treatment in a matched cohort of patients
eligible for both biologic classes.

2.3 | Patients

Patients were required to be aged >18 years at enrolment and have severe asthma (i.e.,
receiving treatment at GINA 2020 Step 5 or with uncontrolled asthma at GINA Step 4).24 A
summary of how each registry diagnoses asthma and categorizes severe asthma is provided in
Appendix S1. Patients were also required to be eligible for both anti- IgE and anti-IL5/5R,
with a minimum of 1-year longitudinal data prior to therapy. To be included in the
comparative assessment analysis, patients were also required to subsequently receive one of
these biologic classes (initially prescribed no earlier than January 01, 2014, when both
biologic classes were available in all countries included in this study) and have 24 weeks
continuous data post-biologic initiation. A patient was considered eligible for both biologic
classes if they had an allergic phenotype defined by a positive skin prick or specific IgE test to
perennial environmental aeroallergens, or, in the absence of these tests, had atopic asthma
(allergic rhinitis or atopic), had a pre-therapy total serum IgE >30 IU/mL and a pre- therapy
BEC > 300 cells/uL (or > 150 cells/uL for long-term oral corticosteroid (LTOCS) users), and
had experienced >2 exacerbations in the last year or be on LTOCS. These biologic eligibility
criteria were based on survey data from 28 ISAR contributing countries, taking into account
the large international variation in country-specific cri-teria.17 Assumptions made about
eligibility criteria are based on ISAR consensus work and are provided in Appendix S1 .
Patients who had received bronchial thermoplasty or who had a previous history of biologic
use before enrollment in ISAR were excluded.

2.4 | Variables collected

A full description of variables collected is provided in Appendix S1.

2.5 | Outcomes and endpoints

The primary endpoint was annualized rate of severe asthma exacerbations in the year after
biologic initiation. A severe exacerbation was defined as an asthma-related hospital
attendance/admission and/or an asthma-related emergency room (ER) attendance, and/or an
acute oral corticosteroid (OCS) course of >3 days. Exacerbations recorded within 14 days of
each other were considered the same exacerbation. Secondary endpoints included LTOCS use



(dose and duration) and number of ER visits, hospital admissions and invasive ventilations for
asthma. LTOCS was defined as OCS therapy for at least 3 months.

2.6 | Statistical analyses

The statistical analysis plan was pre-defined to meet standards of analysis. Stata version 14.2
(College Station) or SAS version 9.4/9.5 (Cary) were used to conduct all statistical analyses.

2.6.1 | Selection of analysis population

We selected patients eligible for both anti-IgE and anti-IL5/5R, who subsequently received a
biologic in either class post-2014, and who had at least 1 year of pre-biologic initiation
information, at least 24 weeks of follow-up data, and both pre-and post-biologic initiation
exacerbation data. The date from which effectiveness was com-pared was the day of biologic
initiation for new biologic users or the day of ISAR enrolment for the non-biologic users.

2.6.2 | Comparison of baseline characteristics (unmatched
cohort)

Descriptive statistics were computed for all demographic and clinical characteristics in the
form of continuous variables or categorical measures as appropriate. We compared baseline
demographic and clinical characteristics and tested for difference by chi-square tests for
comparison of counts data and t- test, or one-way analysis of variance (ANOVA) for
continuous variables. A standardized mean difference > 10% indicated a clinically meaningful
difference.

2.6.3 | Comparative effectiveness analyses (matched
cohort)

In the main analysis, of those eligible for both biologic classes, patients who initiated anti-
IL5/5R were matched (1:1) to those who initiated anti-IgE by age group, gender, and LTOCS
use. A post hoc sensitivity analysis was also performed using a 1 anti-IgE: 2 anti- IL5/5R
matching ratio. Switchers (i.e., those who received >1 bio-logic during follow-up) were
censored at the time of switch and were excluded from this analysis if they did not have 24
weeks of follow-up with the initiation biologic.

Exacerbation rate (mean total exacerbations per year and % patients with 0, 1,2, etc.), ER
attendance, hospitalizations, and invasive ventilations (mean number in the past 12 months
and % patients who experienced 1, 2, and 3 of these events) and LTOCS use (dose, % patients
who stopped OCS, % who stopped or achieved a daily dose of <5 mg daily prednisolone
equivalent) were described pre-and post-biologic therapy. In the matched analysis,
exacerbations, hospitalizations, and ER attendance were compared using a Poisson regression
to calculate crude incidence rate ratios (IRRs). These crude IRRs were further adjusted for
pre-therapy exacerbation rate, asthma-related ER visits, hospitalizations, and invasive



ventilations, BMI and pre-therapy asthma control to calculate adjusted IRRs, 95% confidence
intervals and p values. A t- t e s t was used to compare LTOCS dose between groups based on
patients who had both pre-therapy and post-therapy doses for overall LTOCS.3 |

RESULTS
3.1 | Subject disposition

At baseline, 2983 patients were eligible for both anti-IgE and anti- IL5/5R therapy, of whom
2386 patients subsequently initiated either anti- IgE or anti-IL5/5R, 1882 of them post-2014 (
Figure 1). Overall, 981 of these patients had pre-and post-biologic initiation exacerbation data
and were eligible for the comparative effectiveness assessment, which was performed on a
matched cohort of patients (n= 350 per group) (Figure 1). Data availability per country is pro-
vided in the online supplement, per biologic and per analysis eligibility criteria (Appendix
S1).

3.2 | Baseline characteristics (pre-treatment)

All patients eligible for anti-IgE and anti-IL5/5R and who subsequently received one of them
(n=2386).These data are provided in Appendix S1.

3.2.1 | Unmatched cohort, eligible for comparative assessment (n= 981; anti-IgE: n= 373;
anti-1L5/5R: n= 608)

Compared to patients who subsequently started anti-IgE therapy, those subsequently treated
with anti-IL5/5R (mepolizumab: 78.8%, benralizumab: 17.6%, reslizumab: 3.1%, and
unknown: 0.5%) tended to have later asthma onset (24.6 vs 30.1 years) and were older at
biologic initiation (Table 1). Although the proportion of patients with uncontrolled asthma
and the exacerbation frequency pattern were similar between groups at baseline, anti-1L5/5R
initiators were more likely to be LTOCS users at baseline, with 46.7% of them on LTOCS
compared with 32.2% of patients who subsequently received anti- IgE ( Table 1).

3.2.2 | Matched cohort (1:1), eligible for comparative assessment (anti-Igg: n=350; ant
i-1L5/5R: n=2350)

Patients were well-matched in terms age of at biologic initiation and asthma onset, BMI,
gender, and smoking status (Table 1). The pro-portion of patients with uncontrolled asthma,
>2 pre-therapy/exacerbations in the previous 12 months and who were on LTOCS were
similar between groups (Table 1).



3.3 | Comparative effectiveness (1:1 matched cohort)

3.3.1 | Exacerbations

Patients treated with anti-IL5/5R had a 24% lower annualized rate of a future asthma
exacerbation relative to those treated with anti-IgE (IRR 0.76; 95% CI 0.64, 0.89, p< 0.001)
(Figure 2). See online supplement for unadjusted values (Appendix S1). The mean annualized
exacerbation rate decreased in both groups but was more marked in the anti-IL5/5R cohort,
reducing by 47.1% compared to by 38.7% for those in the anti-IgE group (Table 2; Figure3A
). In addition, the proportion of patients who experienced >3 exacerbations per year decreased
from approximately 57% pre-treatment in both groups to 22.9% in the anti-IL5/5R group
compared to 30.3% in the anti-IgE group (Table 2).

3.3.2 | Asthma-related hospitalizations and ER admissions

There was some evidence to suggest that patients treated with anti- IL5/5R experienced less
asthma-related hospitalization (IRR 0.64, 95% CI 0.38, 1.08), but not ER visits (OR 0.94,
95% CI 0.61, 1.43) due to asthma relative to those treated with anti-IgE, ( Figure 2). The
mean hospitalization rate decreased in both groups, but this reduction was more marked in the
anti-IL5/5R group, reducing by 71.4% compared to 57.1% in the anti-IgE group (Table 2,
Figure3B). ER attendance rates were reduced by about 81% in both groups (Figure3C).
Invasive ventilation numbers pre-and post-treatment were low in both groups.

3.3.3| LTOCS dose

The mean LTOCS dose reduced by 37.4% in the anti-IL5/5R com-pared with a 20.5%
reduction in the anti-IgE group (p= 0.023) (Figure 4). Overall, 45.9% (n= 28/61) of patients
on anti-IL5/5R had a LTOCS dose reduction compared to 30.6% (n= 15/49) of those on anti-
IgE (p= 0.1042). In terms of extent of LTOCS dose reduction, 23.0% of anti-IL5/5R patents
who reduced their LTOCS dose achieved a 50% to <75% LTOCS dose reduction compared to
14.3% of those who received anti-IgE. Furthermore, 26.2% of patients in the anti-IL5/5R
group eliminated their LTOCS completely or achieved a daily dose of <5 mg compared with
16.3% of those in the anti-IgE group (p= 0.18).

3.4 | Matching sensitivity analysis

Baseline and comparative effectiveness data for patients eligible for comparative assessment
and matched 1:2 (anti-Igg (n= 373); anti- IL5/5R (n= 746)) confirmed our findings; those
treated with anti-IL- 5/5R had a lower rate of exacerbations (IRR 0.82; 95% CI 0.75, 0.90)
and less asthma-related hospitalizations (IRR 0.68; 95% CI 0.42, 0.99).(Appendix S1)4 |
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DISCUSSION

Both anti-IgE and anti-IL5/5R were effective in reducing exacerbations, hospitalizations, and
LTOCS use in this global, real life, severe asthma cohort, eligible for both biologics.
However, anti-IL5/5R was more effective in this regard, even in comparison with a generally
improving anti-IgE- treated cohort. Those treated with an anti-IL5/5R biologic had 24% and
36% lower rates of asthma exacerbation and hospitalizations for their asthma, respectively,
compared to those treated with anti-IgE. More patients treated with anti-IL5/5R also had a
LTOCS dose reduction compared to their anti-IgE counterparts (41.3% vs 25.9%; p= 0.014),
while still experiencing a greater exacerbation rate reduction. These results are pertinent
considering the high exacerbation burden (approximately 3 exacerbations/year) and high
mean daily OCS dose (13.5 mg and 12.4 mg for patients subsequently treated with anti- IgE
and anti-IL5/5R, respectively) pre-therapy. The reductions noted here are also clinically
relevant since the cost associated with managing exacerbations is high,25 and OCS use has
been associated with considerable adverse effects, including osteoporosis, pneumonia,
cataract, and cardiovascular disease.26



TABLE 1 Baseline characteristics matched and unmatched population before inferential statistics.

Anti-IzgE Anti-IL5 Anti-IzE Ant-ILS
(n=373)  (n=608) {n=350) in = 350)
Unmatched® pvalue(SMD)  Matched (1:)° pvalue (SMD)
Age at biclozic initiation, years N=350 N=2350
18-42 n(¥) 114{20.6) 138{227) 104(29.7) 104(29.7)
42-53, n (%) 119421.0) 157(25.8) <0.001 (-0.253) 106 (30.3) 106 (20.3) NA
54-63,n (%) 79(21.2) 161(26.5) 79(22.6) 79 (22.6)
64 ni%) 61(16.4) 152(25.0) 61(174) &1(17.4)
Agze of onset of asthma, years N=271 N =449 N=258 N =257
Mean (SD} 246(179) 20.1{18.5) <0.001 (-0.303) 247{18.2) 277(17.1) 0.06 (-0.181)
BMI at biclogic initiation N=292 N =482 N=274 N=271
mean (SD) 20.04{7.1) 28.8{6.3) 0.019 {0.172) 2001{7.2) 28.8(6.6) 0.04(0.132)
Gender
Female, N (%) 234(62.7) 339(55.8) 0.021 (0.142) 216 (61.7) 216461.7) NA
Asthma control at biolozic initiation N =228 N =357 N=-213 N=192
Not controlied, n (%) 172{75.9) 270(75.6) 0.05 163 (76.5) 150 (758.1) 0.004
Partially controlled, n (%) 27 (11.8) 62 {17.2) -0.0715) 25(11.7) 35(18.2} (-0.0617)
Well controlied, n {3} 28(12.3) 25{7.0) 25(11.7) 7@
Smoking status N=292 N =495 N=273 N=280
Current, a (%) 221 5{1.6) 0.069 233 4(1.8) 0.290
Ex, n (%) 77(26.4) 1644321) {0.0732) 74(27.9) 84(200) (0.0395)
Never, n (%) 204 (70.6) 323 (65.3) 190 (69.6) 192(68.6)
Pre-therapy exacerbation N=2372 N - &08 N=-350 N=-2350
Q. n (3%) 41(11.0) 70{11.5) 40(11.4) 37 {10.6)
1. n (%} 62(16.6) 85{14.5) 0.567 57(16.3) 53(15.1)
2.n (¥} 60(16.1) 99{16.3) (0.0118) 52{14.8) 60 (17.1) 0.371
3, n (%} 32(8.6) 70(11.5) 30(8.6) 45(12.1) (-0.0769)
4,n (%) 41(11.0) 77{12.7) 40(11.4) 40(11.48)
z5,n (%) 137 {36.7) 204 {23.6) 131{374) 114 (32.8)
Receiving LTOCS, n (%) 120(32.2) 28446.7) <0.001 (-0.200) 120(34.3) 120{34.3) NA

Abbreviations: EMI, body mass index; IZE, immunogiobulin E; IL-5/5R, interleukin 5/5 receptor; LTOCS, lonz-tarm oral corticosteroid: NA, not
applicable; SD, standard deviation.

Note: * The unmatched zroup shows the population who have started their respective therapy from 2014 onwards, who have both pre-and post-
biologic mitation exacerbation data. “The matched zroup shows those who have both pre-and post-biolozic initiation exacerbation data and can be
matched for LTOCS use, zender, and aze.
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FIGURE 2 Risk of experiencing an exacerbation, hospitalization or ER admission on anti-IL5/5R {n = 350) relative to anti-IgE (7 = 350)
in @ matched cohort of patients with savere asthma from ISAR. Anti-IgE, anti-immunoglobulin E {omalizumaby; anti-IL5/5R, anti-interleukin
5/5 receptor (benralizumab, mepofizumab or resfizumab); BMI, body mass index; IRR, incidence rate ratio {95% confidence interval); ISAR,
International Severe Asthma Registry.



TABLE 2 Comparative effectiveness of anti-IgE or anti-IL5/5R biologics in 3 matched cohort of patients with severe asthma from ISAR.

Anti-IgE Anti-IL5/5R
Mean Difference (SD) Mean difference
Pre Post and p-value Pre Post (SD} and p-value
Exacerbations N =250 N =350 N =250 N =250
Mean (SD) 2.05(1.86) 187(1.72) 117 (1.99) 2.97(1.78) 157 {1.64) 1.44 (195
0,n (%) 20(11.4) 8 p<0.001 37 {10.6) 116 (333} p<0.001
57 (16.3) 52(15.1) 95(27.1)
52(14.3) 60 (17.1) 59{16.9)
20 (8.6) £6(121) 231(6.6)
20(11.4) 20(11.4) 19(5.4)
25, n (%) 121 (37.4) 53(15.1) 114 {32.6) 38 (10.9)
Hospital admissions N <288 N <288 N =207
Mean (SD) 0.42{1.60) 0.181{0.76) 0.1£{0.75) 0.429{1.20) 0.27(0.79
0. n (%) 247 (85.8) 2562{91.0)
1,n (%) 17{59) 16 (5.6) p<0.001 »<0.001
2,n (%) 11{2.8) 4(1.4)
z3,n (%) 12{4.5) 6(2.1)
ER admissions N =288 N =288
Mean (SD) 1.66 {£.50) 0.20{1.10) 0.53(1.20) 0.32(099
0, n (%) 199 (69.1) 221(82.7)
1,n(¥) 15(5.2) 24(11.8} 2<0.001 2 <0.001
19 (6.6) 5(1.7)
55{19.1) g(2.8)
Invasive ventilations N=288 N =288 N =207 N =207
Mean (SO) 0.06 (0.50) 0.02(0.06) 0.042(0.27) 0.11(0.80) 0.02 (0.20) 0.026(0.35)
0, n (%) 277 (96.1) 287 (99.7) 291(94.8) 299 {97.4)
1,n(3%) 9(3.3) 10.3) 929 8(2.8)
2,n (%) 1{0.48) 0{0.0 s ~0993 4(1.3) 0(0.0) p=0.763
z3,n (%) 1{0.8) 0¢0.0 3(1.0) 0(0.0)

Abbreviations: Anti-IgE, anti-immunoglobulin E {omalizumab); anti-IL5/5R, anti-interleukin 5/5 receptor (benralizumab, mepolzumab or reslizumab);
ER, emerzeancy room; ISAR, International Severe Asthma Registry; SD, standard deviation.

Interestingly, despite potentially overlapping clinical indications for these biologics, we found
that anti-IgE and anti-IL5/5R treated patients showed distinctive asthma phenotypes, pre-
matching. Patients, who received anti-IL5/5R tended to have later onset dis-ease, be older at
biologic initiation and have a higher OCS burden (compared to anti-IgE patients). Others have
confirmed phenotype- directed preferences for anti-IgE and anti-IL5/5R prescription in real
life.27,28 Data from the UK severe asthma registry, for example, found that younger, atopic
patients with an earlier disease onset were proportionately more likely to be prescribed anti-
IgE, whereas a pat-tern of adult-onset, older patients with comorbid nasal polyposis and OCS
use was noted in those who received anti-IL- 5/5R.28 Data from the Wessex Asthma cohort
of difficult asthma also reported a preponderance of older males, with late onset asthma and
nasal polyposis in those who received mepolizumab versus omalizumab.27

The clinical utility of biologics for severe asthma has been demonstrated in multiple
randomized controlled trials (RCTs), with all biologics shown to reduce exacerbation rates
compared with standard of care with a high certainty of evidence (benralizumab: IRR 0.53;
dupilumab: 0.44; mepolizumab: 0.49; omalizumab: 0.56; and reslizumab: 0.46).29 However,
these RCT populations are not reflective of real life, thought to represent <10% of patients
with severe asthma by recent estimates30 and type 2 low asthma has been largely neglected,
most likely due to the relatively low proportion of patients with severe asthma with this



phenotype.13 Real- life studies have consistently shown better biologic-associated
exacerbation rate reductions in the range of 72.8% for benralizumab,31 77.5% for
mepolizumab,32 66.9% for reslizumab,33 and 73.2% for omali-zumab.34 These exacerbation
rate reductions are greater than those seen in our study (i.e., Anti-IL- 5/5R: 47.1%; Anti-IgE:
38.7%), most likely due to differences in patient cohorts, exacerbation definitions,
exacerbation rates at baseline and the presence of other confounding factors such as country,
LTOCS use, and presence of nasal polyps. However, a recently published US claims database
reporting a similar anti-1L5/5R-induced exacerbation rate reduction to that seen in our study
(55%) found that this level of reduction is associated with a reduction in exacerbation-related
costs per patient of USD $6 4 39.35
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FIGURE 3 (A) Exacerbations, (B) hospitalizations and (C) ER
admissions pre-and post-anti-IgE and anti-IL5/5R therapy ina
matched cohort of patients with severe asthma from |SAR. Anti-
IgE, anti-lImmunoglobulin E {omalizumab); IL5/5R, interleukin
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FIGURE 4 LTOCS mean dose reduction pre-and post-anti-IgE
or anti-IL5/5R therapy in 2 matched cohort of patients with severe
asthma from ISAR. Anti-IgE, anti-immunogicbulin E {omalizumab);
ILS/5R, interleukin 5/5 receptor (benralizumab, mepolizumab

or reslizumab); LTOCS, long-term oral corticosteroid; ISAR,
Internationzl Severe Asthma Registry. Included patients with both
pre-and post-LTOCS data - Anti-IgE: 50; Anti-ILS/5R:- n = 62.

“p = 0.023 compared to anti-IgE.

The real-life effectiveness of biologics in improving other asthma outcomes is also well
documented, most recently in a large global cohort of patients with severe asthma with high
OCS exposure.36 In that study, biologic initiation was associated with an average reduction of
1.43 exacerbations relative to non-initiators after 1 year of treatment, but also an approximate
halving of the risk and frequency of asthma-related ED visits and hospitalizations.36
Importantly, this superiority of biologics occurred compared to a high OCS exposure cohort
with generally improving asthma control and in an environment of reduced OCS exposure in
the biologic group. Indeed, bio-logic initiators were 2 times more likely to achieve a daily
long-term OCS dose <5 mg and 4 times more likely to achieve a reduction in total OCS dose
of 75-100% from baseline.36 The current study goes one step further, providing some
evidence of superiority of one biologic class (anti-IL5/5R) over another (anti-I1gE).

Comparing the efficacy of biologics for asthma is challenging as no direct head-to- head RCT
comparisons have been published, and indirect comparisons have produced conflicting
results.37,38 The most recently published indirect comparison of biologics found no clinically
significant differences in RCT efficacy outcomes be-tween dupilumab, mepolizumab, and
omalizumab in patients aged >12 years with severe type 2 asthma characterized by
eosinophilia and/or perennial allergy.38 However, the effectiveness of biologics in real life
has recently been directly compared.39,40 The first of these studies including a small
population of Finnish patients with severe asthma provided some evidence of anti-IL5/5R
superiority over anti-IgE for some asthma outcomes (albeit not in patients eligible for both
classes).39 The authors found that patients treated with anti-IL5/5R experienced a significant
reduction in mean daily OCS dose, an effect which was not seen in the anti-IgE
group.39Furthermore, although both anti-IL5/5R and anti-IgE significantly reduced the
number of OCS courses and total number of exacerbations compared to baseline, these



reductions were more apparent in the anti-IL5/5R group; 65.8% vs. 52.8% reduction for
number ofOCS courses and 58.5% vs. 32.1% reduction in total number of ex-acerbations.39
A more recent direct comparison of biologics found that mepolizumab, benralizumab, and
omalizumab all had significant positive effects on symptom control but not lung function as
measured by FEV1 and PEF in this cohort. While there were some minor differences in FEV1
and PEF responses between those taking mepolizumab and benralizumab and a tendency
towards greater control of exacerbations in the benralizumab group, these observations did not
reach statistical significance.40 However, others have reported biologic-associated
improvement in lung function.41

Our study, including a matched cohort of 700 patients from 22 countries, found remarkably
similar reductions in exacerbation rate and LTOCS dose, with anti-IL5- 5R reducing mean
exacerbation rate by 58.5% (vs. 32.1% for anti-IgE), and 51.7% of anti-IL5/5R patients
completely eliminating LTOCS or reducing LTOCS daily dose to <5 mg (vs. 40.7% for anti-
IgE). Others have found a greater LTOCS dose elimination or reduction potential with
benralizumab than that reported here.42 The PONENTE study found that when using a
personalized dosage reduction algorithm, over 80% of patients treated with benralizumab
could eliminate or achieve a dosage of 5 mg or less,42 suggesting that a more aggressive and
personalized LTOCS dose tapering schedule may be warranted in biologic treatment patients.
The benefits of anti-IL5/5R over anti-IgE observed in our study and by others suggest the
need to be more aggressive with biologic decisions and a greater readiness to consider
switching if the desired or expected outcome is not achieved. Currently, switching biologics is
not a common practice. A recently published study from ISAR found that 79% of biologic-
treated patients continue with their first biologic; only 11% switched to an alternate; the most
frequent first switch being from omalizumab to an anti—IL- 5/5R the largest class which
includes 3 biologics.43 Predictors of response to biologic classes are currently being
investigated as part of the ISAR initiative.

Limitations include those common to observational studies such as missing data and recall
bias. Reasons for choice of one class of biologic over another were also not collected,
introducing the possibility of a phenotype selection bias, and criteria of eligibility were
simplified to encompass eligibility for both biologic classes including a broad definition of
allergic phenotype, defined as a positive skin prick or specific IgE test, but also, the presence
of atopy and/or pre- therapy BEC cut-offs. More definitive evidence of allergy driven disease
would have been preferable, but this is rarely collected in real life. Future work to assess the
effectiveness of anti-IgE and anti- IL5/5R in patients eligible for both according to age of
asthma onset is planned. Additionally, the LTOCS dose reduction analysis was not adjusted
by country which could have confounded results due to inter-country variability in steroid
tapering schedules. Some of these limitations are mitigated by the rigor of our statistical
analyses. For example, the matched design and analysis help ensure efficient adjustment for
potential confounders. Effectiveness was also assessed post-2014 when both biologic classes
were available in all countries included, and eligibility criteria for biologic assesses were
based on a large biologic prescription criteria survey, which included 28 countries.17
Additional strengths of our study are its large size, incorporating a large, heterogeneous



asthma cohort (n= 350 for comparative effectiveness assessment) from 22 countries, and
generalizability of our findings to the global severe asthma population.

In real life, patients eligible for both anti-IgE and anti-IL5/5R who subsequently initiated anti-
IL5/5R tended to have later onset asthma and a greater LTOCS exposure than their anti-IgE
counterparts pre-treatment, and experienced a greater reduction in future exacerbations, and
were more like to reduce their LTOCS dose on treatment in patients matched for phenotype
characteristics. These findings may be useful in assisting treatment decisions for patients with
severe asthma, and add to the growing body of robust real-life data on biologics, which
provide insight not only on biologic effectiveness in real life and in different patient cohorts,
but also on severe asthma itself. Adequately powered, randomized controlled head-to- head
comparisons of biologics for severe type 2 asthma are required to confirm these findings. A
study to directly compare omalizumab and mepolizumab is currently recruiting.44
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