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ABSTRACT

Severe asthma, characterized by dairway inflammation and
debilitating symptoms, poses a significant challenge to millions of
people worldwide. Traditional treatments for treating severe cases
are limited, leading to the emergence of biologic therapies as
promising alternatives. This retrospective cohort study from a tertiary
hospital in Dubai aimed to explore the differential response to
biologics in severe asthma patients and identify predictors of
treatment outcomes.

The baseline characteristics of 129 severe asthma patients receiving
biologic therapy were analyzed, revealing a greater incidence of
allergic diseases among responders. Multivariate Cox regression
analysis revealed that early-onset asthma, urticaria, and
rhinosinusitis (p =0.027, 0.037, and <0.001, respectively) were
predictors of a positive treatment response. Compared with non-
responders, responders demonstrated improved asthma control,
reduced exacerbations, and decreased oral corticosteroid usage.
Despite the limitations inherent in retrospective studies, our findings
underscore the significant clinical benefits of biologic therapy in
severe asthma patients. Tailored treatment strategies based on
patient characteristics and biologic class could optimize outcomes in
this population, emphasizing the importance of personalized
medicine in managing severe asthma. Further research into
predictive biomarkers and larger cohort studies are warranted to
validate these findings and enhance treatment efficacy in severe
asthma management.
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1. Introduction

Severe asthma is a chronic and heterogeneous
disease that affects millions of people worldwide 1.
It is characterized by inflammation of the airways,
which can lead to difficulty breathing, wheezing,
coughing, and chest tightness. In severe cases, these
symptoms can be so severe that they can interfere
with daily activities and quality of life. Traditional
treatments for asthma, such as inhaled
corticosteroids and  bronchodilators, can be
effective at managing symptoms in many people 1.
However, for people with severe asthma, these
treatments may not be enough. In recent years, a
new class of drugs called biologics has emerged as
a promising treatment option for severe asthma 2.
Biological therapies have emerged as the standard
of care for eligible patients with severe asthma
characterized by type 2-high
Monoclonal antibodies targeting specific pathways,
such as anti-lgE agents, anti-interleukin (IL) 4/13
(anti-IL4/13), and anti-interleukin 5 receptors (anti-
IL5/5R), have demonstrated efficacy in reducing
asthma exacerbations, alleviating
improving lung function, and enhancing overall
quality of life 3-¢, Furthermore, these biologics have
shown promise in decreasing the long-term oral
corticosteroid (LTOCS) burden 3.

inflammation.

symptoms,

The complex nature of the biological response in
severe asthma presents a significant challenge for
outcome assessment. The annualized exacerbation
rate, forced expiratory volume in one second
(FEV1), asthma control questionnaire (ACQ) score,
quality-of-life  instrument score, and oral
corticosteroid (OCS) dependence adequately
capture the full spectrum of treatment benefit 7. The
inherent heterogeneity of the severe asthma
population further necessitates a multidimensional
approach, as individual patients may exhibit
differential responses across these various domains
8. Furthermore, clinical trials paint a promising
picture of biologics for severe asthma, but the real-
world landscape presents significant translational
obstacles. The stringent inclusion criterion excludes
a substantial portion of the severe asthma
population, casting doubt on the generalizability of
the trial findings °.

Elucidating the differential response to biologics in
severe asthma patients is a critical unmet need.

Understanding Differential Response to Biologic Therapies in Severe Asthma

Unraveling why some patients experience good
response outcomes while others exhibit limited or no
benefit is paramount for optimizing treatment
strategies and personalized medicine. To address
this knowledge gap, investigating the biological
and clinical disparities between biologic responders
and non-responders is crucial.

This study investigated data obtained from a single
tertiary hospital in Dubai, emphasizing the
significance of a more localized and focused
approach. The rationale behind this choice lies in the
unique patient demographics, treatment protocols,
and contextual factors inherent to the hospital in
Dubai. Exploring various asthma outcome domains,
such as annualized exacerbations, lung function,
asthma control, and the dosage of oral
corticosteroids (OCSs), has become particularly
relevant in this setting. The focus on a single tertiary
hospital in Dubai enhances the applicability of the
findings to the local population, contributing to the
development of tailored and region-specific
strategies for managing severe asthma.

2. Methods

2.1 STUDY POPULATION

This was an observational retrospective cohort
study. All severe asthmatic patients met the study
eligibility criteria, with the aim of describing a real-
world severe asthma population treated with
biological agents; all patients had
confirmed by standard lung function criteria
described previously and had uncontrolled asthma
according to the Global Initiative for Asthma
(GINA) 5 treatment. This study included adults aged
=18 vyears who were prescribed biologic
medication after they were unresponsive to
traditional inhalers for asthma management (these
visits were considered baseline visits) and had a
follow-up visit 224 weeks after biologic initiation.
Patients within the eligible cohort were excluded if
they stopped using the biologic before 24 weeks
after initiation or had incomplete follow-up data
(<24 weeks). Patients who had incomplete data
(i.e., no follow-up data related to that particular
domain) or no capacity to respond in a particular
outcome domain, such as those who had no
exacerbations at baseline, had well-controlled
asthma, or were not using OCSs, were excluded
from the analysis.

asthma
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Table 1. Main domains definitions of response to biological agents in patients with severe asthma

Definition of Excluded from analysis
non-responders if:

Definition of
responders

Ovutcome domain

Exacerbation = 50% No exacerbations at
baseline

>50% reduction in annualized
exacerbation rate or
elimination of exacerbation

Asthma exacerbations

No improvement in post Not applicable

bronchodilator FEV;

FEV: >100 mL improvement in post
bronchodilator FEV

Well-controlled asthma
at baseline

No improvement in asthma
control

Asthma control Improved asthma control by
category (controlled, partial,

uncontrolled)

OCS burden Any reduction in OCS usage or  No reduction of OCS usage  Not on OCS at baseline
cessation
Blood eosinophil count NA NA

FEV1, forced expiratory volume in 1 second, OCS, oral corticosteroid.

Patients were subdivided by biologics class to 3- Results
compare response and nonresponse attainment 3.1 BASELINE CHARACTERISTICS WITH
among patients receiving anti-immunoglobulin E UNIVARIATE ANALYSIS

(anti-IgE), anti-IL5/5R, or anti-IL4/13. Biological
prescription
physician’s preference (10).

A dataset of a cohort of 129 asthma patients from
the UAE population was collected from Rashid
Hospital, Dubai, and the UAE and retrospectively
analyzed. The dataset contains anonymized patient
profiles. Several patient-related parameters, such
as age, sex, nationality, body mass index (BMI),
asthma biological agents that the patient is

criteriac are usually based on

2.2 ETHICAL APPROVAL
The study protocol was reviewed and approved by
the Dubai Scientific Research Ethical Committee

(DSREC) Dubai  Health  Authority; T-he ethical currently taking, and diseases that the patients
approval  number of the study is DSREC- currently have, such as diabetes, hypertension,
07/2021_17. cancer, and thyroid problems, and allergic

diseases, such as allergic rhinitis and eczema.

2.3 STATISTICAL ANALYSIS Moreover, the dataset contains quantitative metrics

Baseline characteristics and subgroup analyses as
well as analyses by biologic class are presented on
cross tables with Fisher’s exact test. The chi-square
test and Cox logistic regression were applied for
association analysis and comparison of categorical
variables or one-way ANOVA with the post hoc
Tukey test (for more than two groups) for continuous
variables. P values <0.05 were considered to

describing the percentage of improvement that the
patients experienced after taking
prescribed asthma biological agents. The
percentage of improvement can be estimated using
different metrics (ACT, number of exacerbations,
OCS usage, eosinophil counts and FEVI1). In
addition, the overall status of improvement, a

certain

binary variable describing the improvement status
of the patient as a ‘responder’ or ‘non-responder’
after taking the prescribed medication, was also
reported. This variable was determined by the
doctor after a holistic evaluation of the patient.

indicate statistical significance. The statistical
package SPSS (version 24) was used for statistical
analyses.

Table 2. Baseline characteristics of severe asthma cohorts who on or off biologics

Responder Non-responders
N =71 N = 58 P value
Demographics
Female, % (number) 65 (46) 67(39) 0.770
Age (years), mean + SD (number) 47 £ 15 51+15 0.583
BMI (mg/m2), mean *+ SD 30+ 6 3026 0.612
Asthma status
Asthma onset
Childhood asthma  %(number) 62(44) 23(40) 0.021
Adult Asthma %(number) 38(27) 35(60)
PB-FEV (L), mean + SD 22106 2.1 £ 0.47 0.818
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Responder Non-responders
N =71 N = 58 P value
Asthma control test (ACT), mean + SD 11.5+£3 11.6 £3 0.078
Annualized exacerbations, mean + SD 6+ 4 7t 4 0.506
Annualized OCS usage mean *+ SD 5+3 5+3 0.367
Medications
Omalizumab (Anti-IgE), % (number) 34 (24) 78(45)
Dupilumab (Anti-1L4/13), % (number) 29 (21) 16(9)
Mepolizumab (Anti-IL5), % (number) 20(14) 5(3)
Benralizumab (Anti-IL5R), % (number) 17 (12) 2(1)
Biomarkers
Blood eosinophil count (cells /L), mean & SD (number) 365 * 298 300 * 280 0.519
Blood eosinophil count (cells/pL), mean £ SD (number) 248 + 226 237 £ 213 0.079
post
IgE (IU/mL), mean + SD (number) 65411045 820+1232 0.512

SD, standard deviation; BMI, body mass index; PB-FEV1, prebronchodilator forced expiratory volume in 1
second; OCS, oral corticosteroids; IgE, immunoglobulin E; IL5, interleukin 5; IL5R, interleukin 5 receptor;

IL4/13, interleukin 4/13; IU, International Units.

Our analysis revealed a significant association
(P<001) between responder status to biological
agents and a greater incidence of allergic diseases
among responders. Compared to non-responders,
responders had significantly greater rates of
allergic rhinitis (63%), urticaria (15%), rhinosinusitis
(39%), and nasal polyposis (25%), which suggests

a potential role for allergic sensitization in
enhancing the efficacy of biologics. Notably, no
significant
prevalence of other comorbidities, including GERD,
OSA, HTN, T2DM, cancer, or thyroid problems,

between the responder and non-responder groups.

differences were observed in the

Table 3. Common allergic diseases and comorbidities among patients in the severe asthma cohort who were

on or stopped biologics.

Responder Non-responders

N=71 N = 58 P value
Allergic Rhinitis, % (number) 63 (45) 43(25) <0.001
Urticaria , % (number) 15(11) 9(5) <0.001
Rhinosinusitis , % (number) 39 (28) 24(14) <0.001
Nasal polyposis , % (number) 25(18) 17(10) <0.001
Eczema , % (number) 8 (6) 3(2) 0.084
Comorbidities
GERD , % (number) 60 (43) 55(32) 0.537
OSA , % (number) 27 (19) 24(14) 0.441
HTN , % (number) 23 (16) 19(11)
T2DM , % (number) 15(11) 24(14) 0.199
Cancer , % (number) 6 (4) 10(6) 0.425
Thyroid problems , % (number) 18 (13) 25(15) 0.229

SD, standard deviation; GERD, gastroesophageal reflux disease; OSA, obstructive sleep apnea; T2DM,

type 2 diabetes mellitus; HTN, hypertension.

3.2 MULTIVARIATE ANALYSIS USING Cox MODEL
Table 4 shows the multivariate analysis results
generated using the Cox model. In this model, we
used the variables “biological responders” and
“non-responders”  (dichotomous variables) as

dependent variables and all the variables that
were significant according to univariate analysis
(asthma  onset, allergic  rhinitis,
rhinosinusitis and nasal polyposis).

urticaria,
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Table 4: multivariate analysis using Cox-Model of the significant variables identified from the univariate
analysis of the biological responders compared to non-responders.

Variables B Sig Exp(B) 95 % CI For Exp(B)
Lower Upper
Asthma Onset -0.604 0.027 0.547 0.321 0.932
Allergic Rhinitis 0.401 0.126 1.493 0.894 2.494
Urticaria -0.639 0.037 0.528 0.289 0.963
Rhinosinusitis -1.236 0.000 0.290 0.148 0.569
Nasal Polyposis -0.213 0.444 0.808 0.468 1.395

A multivariate Cox proportional hazards regression
analysis adjusted for asthma onset, allergic rhinitis,
urticaria, rhinosinusitis and nasal polyposis revealed
that individuals with early asthma onset had a lower
risk of experiencing a negative response to
biological agents than did those with adult-onset
asthma (p = 0.027). Similarly, urticaria and
rhinosinusitis were associated with significantly
decreased risk (P=0.37 and <001, respectively).
However, allergic rhinitis and nasal polyposis did
not exhibit statistically significant associations with
biological responder status in this analysis (p =
0.126 and 0.808, respectively).

3.3 PREDICTORS OF TREATMENT RESPONSE

Our analysis confirmed (Table 5) that biological
responders had better asthma control with higher
ACT scores (p =<0.001). Crucially, they
experienced far fewer annual exacerbations and
required significantly less oral
treatment (p=<0.001). There was a slightly greater
FEV1 in these patients, though the difference was
not statistically significant (p =0.72). Interestingly,
the blood eosinophil count did not significantly
differ between the groups. Overall, these findings
suggest that for eligible patients, biologics can
significantly improve lung function and asthma
control and reduce the need for corticosteroids,
although eosinophil levels might not be a reliable
predictor of response.

corticosteroid

Table 5: Differences in the response scores between responders and non-responders in the main domain

after the use of the biological agents

Responder Non-responders

N=71 N =58 P value
PB-FEV1 (L), mean * SD 2.39 £ 0.6 2.1 £0.47 0.72
Asthma control test (ACT), mean = SD 22+ 2 17 £ 4

<0.001

Annualized exacerbations, mean = SD 1+1 23124 <0.001
Annualized OCS usage, mean £ SD 0.6 £1 22+24 <0.001
Blood eosinophil count (cells/pL), mean + SD 248 *+ 226 237 £ 213 0.079

3.4 SUB-ANALYSES BY BIOLOGIC AGENTS

Sub-analyses  of characteristics by
subsequent biologic class revealed differences in
asthma onset age and annualized OCS usage, as

baseline

patients who were treated with anti-IL5 agents
(mepolizumab and benralizumab) were more likely
to use oral corticosteroids but not biomarkers
between subgroups (Table 6).
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Table 6. Baseline characteristics according to biologic Agents initiated

Omalizumab Dupilumab Mepolizumab Benralizumab
n =69 n =30 n=17 n=13 P value
Demographics
Female, % (number) 68 % (47) 53% (16) 59%(10) 92%(12) .080
Age (years), mean = SD 49+ 154 50+ 15 50+ 15 46 £ 13 0.87
BMI (mg/m?2), mean + SD 306 305 28 £ 4 33t8 0.16
Asthma status
Asthma onset age (years),
n 27 + 14 29+ 11 25116 14 7% 0.008
mean = SD
PB-FEV1 (L), mean * SD 2.1 £0.46 24105 22105 2.1 £0.46 0.1
Asthma control test (ACT), 1143 12+3 13+ 2 1242 0.14
mean * SD
Annualized exacerbations, 6+ 4 6+3 6+3 8+ 4 0.40
mean * SD
i‘“;;’“"’ed OCS usage, mean 4+3 42 6+3 7 & 4t 0.005
Biomarkers
IgE (IU/mL), mean * SD 945 £ 1286 410770 529 £ 954 372 + 479 0.70
Blood eosinophil count 323 + 314 397 + 363 250 + 168 378 % 230 0.43

(cells/UL), mean + SD

tDenote columns with significant difference on post hoc testing (p<0.05).

Table (7) shows the postoperative responses to the
use of biological agents in the main domains for the
outcomes of the patients who were receiving
treatment. Generally, the fourth biologic has similar
effects, as indicated by significant improvements in
FEV1 and ACT and a reduction in the eosinophil
count (P= <0.001, 0.12, and 0.04, respectively).

Most of the differences were observed for
benralizumab, for which there was a significant
change in FEV1 and improvement in ACT; these
changes were also significant for mepolizumab and,
ultimately, for the largest decrease in the eosinophil
count.

Table 7: The difference in change for each biological agent in the main domains of the outcome.

Omalizumab Dupilumab Mepolizumab Benralizumab
n =69 n =30 n=17 n=13 P value
Main Domains for outcomes post
PB-FEV1 (L), mean £ SD (post) 2.2 £ 0.6 2505 2.3 *+0.6 23104+¢ <0.001
Asthma control test (ACT), + + + +
mean % SD (post) 195 19+ 4 22+ 27 22+ 2+ 0.012
Annualized exacerbations
' + + + +
mean % SD (post) 1x1 2+3 11 2+2 0.10
Annualized OCS usage, mean
+ + + +
+ SD (post) 1x1 2*3 11 12 0.10
Blood eosinophil count 261 + 227 310 + 280 147 + 128 150+ 160+  0.04

(cells/pL), mean £ SD (post)

tDenotes columns with significant differences according to post hoc test (p<0.05).

Discussion:

Our study has revealed valuable insights into the
differential response to biologics in severe asthma
patients. Notably, patients exhibiting a "responder”
profile had a greater incidence of allergic diseases
than did non-responders. This finding aligns with the
existing understanding of asthma phenotypes,
where the allergic-T2 phenotype, defined by

polysensitization and a classic T2 inflammatory
response, is often associated with favorable
outcomes with biologics 1°.

The aforementioned association may be rooted in
the underlying immunological differences between
phenotypes. While the allergic-T2 phenotype
exhibits a robust Th2 response and increased IgE
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production, the nonallergic eosinophilic phenotype,
which is typically present in adults and
characterized by chronic rhinosinusitis and nasal
polyps, often lacks allergen sensitization and
displays a less pronounced Th2 response. This
finding suggested that targeting the Th2 pathway
with biologics might be more effective in patients
already primed for a T2 response due to allergic
sensitization0,

Furthermore, our analysis demonstrated that
biologics significantly improved key
outcomes across all responder groups, as indicated
by reduced exacerbation, enhanced lung function,
improved asthma confrol, and decreased
dependence on oral corticosteroids. While our
findings align with existing clinical trial data, they
extend the applicability to a real-world population
not restricted by stringent inclusion criteria3:4.6.11-14,
This strengthens the case for considering biologics
as a viable treatment option for a broader range
of severe asthma patients.

asthma

Treating severe asthma effectively requires tackling
the problem of non-responders to biologics, as
current biomarker tests fail to identify such patients.
Given the complex nature of the disease and the
multitude of factors affecting its course, a
personalized approach targeting each patient's
unique, treatable traits beyond just inflammation is
crucial 15, Additionally, the emergence of non-
responders solicits the question of whether earlier
or more frequent biologic switches could be
beneficial, but further research on switching
outcomes is
recommendations can be made 1617,

needed before definitive

Our analysis, , demonstrated the significant benefits
of biological agents for eligible patients with
severe asthma who respond well to treatment
(responders). Compared to non-responders,
responders exhibited a marked improvement in
asthma control (p < 0.001), reflected by higher ACT
scores. Crucially, they experienced a notable
reduction in the frequency of exacerbations and
significantly reduced their reliance on oral
corticosteroids, showcasing a
improvement in their quality of life. While an
increase in FEV1 was observed in responders, it did
not reach statistical significance. Interestingly, a
trend toward a lower eosinophil count emerged in
responders, and these findings align with those of
previous studies, highlighting that a reduced number
of eosinophils does not translate to improved

substantial

Understanding Differential Response to Biologic Therapies in Severe Asthma

symptoms—leading to questions about whether
eosinophilic inflammation has as important a role in
asthma as initially thought8-20,

Individuals with early-onset asthma, compared to
those with adult-onset asthma, demonstrated a
significantly lower risk of experiencing a negative
response to biological agents (p = 0.027). To our
knowledge, there are no previous studies reporting
the effectiveness of biological agents for early-
onset asthma compared to adult-onset asthma, but
these findings align with studies suggesting that,
compared with childhood-onset asthma, adult-onset
asthma has a worse prognosis and poorer response
to standard asthma treatment 21-23, Similarly,
patients with urticaria and rhinosinusitis exhibited
substantially decreased risks of nonresponse (p =
0.037 and < 0.001, respectively), suggesting that
these comorbidities potentially serve as predictive
indicators for positive treatment outcomes. This
aligns with the findings of other studies exploring
the effectiveness of the use of biological agents for
the treatment of different allergic diseases, such as
urticaria and rhinosinusitis 24.

Contrary to our expectations, allergic rhinitis and
polyposis did not exhibit significant
associations with biological responder status in our
analysis. While these conditions are commonly
comorbid with asthma and may contribute to
disease specific influence on
treatment responses remains unclear and warrants
further exploration.

nasal

severity, their

The findings from our analysis, presented in Table
5, underscore the substantial clinical benefits
associated with biological therapy in individuals
with severe asthma. Responders to biological
agents demonstrated significantly improved asthma
control, as evidenced by higher Asthma Control Test
(ACT) scores than did non-responders, along with a
notable reduction in annual exacerbations and
decreased reliance on oral corticosteroids for
asthma management. OCSs represent one of the
most crucial metrics in severe asthma management,
given the significant burden of toxicity associated
with their prolonged use 25. A trend toward
improved lung function was observed in responders,
although the difference was not statistically
significant. Interestingly, the blood eosinophil count
did not significantly differ between responders and
non-responders, challenging the conventional notion
that elevated eosinophil levels predict treatment
response. These findings highlight the complexity of
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treatment response prediction in severe asthma 15,
However, the lack of a significant association
between blood eosinophil count and treatment
response warrants caution because relying solely on
eosinophil levels is a predictor of therapeutic
efficacy.

Sub-analyses of baseline characteristics according
to initial biologic class revealed differences in
asthma onset age and annualized oral
corticosteroid (OCS) usage among patients
receiving different biologic agents. Specifically,
individuals receiving anti-IL5 biologics
(mepolizumab  and  benralizumab) had a
significantly earlier asthma onset age and greater
annualized OCS usage than did those receive other
biologic agents. However, no significant differences
were observed in biomarker levels between the
These findings emphasize the
importance of considering baseline characteristics
when selecting biologic therapies for severe asthma
and suggest the need for further investigation into
treatment response variability among different
biologic classes.

subgroups.

Overall, the four biological agents demonstrated
comparable efficacy, with significant improvements
observed in forced expiratory volume in one second
(FEV1), asthma control test (ACT) scores, and
reductions in eosinophil count (p < 0.001, 0.012,
0.04, respectively). Notably, benralizumab
exhibited the most pronounced changes, with
significant improvements in FEV1 and ACT scores,
which were also observed, albeit to a lesser extent,

with mepolizumab. Moreover, benralizumab

Understanding Differential Response to Biologic Therapies in Severe Asthma

induced the largest reduction in eosinophil count 26,
These findings suggest that while all biological
agents are effective at improving asthma-related
outcomes, benralizumab may offer additional
benefits in terms of improving lung function,
controlling asthma, and suppressing eosinophils.

However, several limitations need to be considered.
Our study is retrospective and observational,
limiting causal inferences. Additionally, the sample
size within each biologic class was relatively small,
necessitating further research with larger cohorts to
confirm these findings.

Conclusion:

In summary, our study highlights the differential
response to biologic therapies in patients with
severe asthma, with a "responder” profile showing
improved outcomes, particularly among those with
allergic diseases. Biological therapies significantly
improved asthma control, reduced exacerbations,
and decreased oral corticosteroid usage across all
responder groups. Challenges remain in identifying
non-responders and optimizing
strategies, emphasizing the need for personalized
approaches and further research into predictive
biomarkers. Sub-analyses revealed differences in

treatment

tfreatment response among patients receiving
different biologic agents, with benralizumab
showing the most pronounced improvements.

Despite these limitations, our findings underscore the
significant clinical benefits of biologic therapy for
severe asthma, emphasizing the importance of
targeted treatment approaches in this population.

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /5227 8



https://esmed.org/MRA/index.php/mra/article/view/5227

Medical
Research
Archives

References:

1.

10.

11.

Asher MI, Garcia-Marcos L, Pearce NE,
Strachan DP. Trends in worldwide asthma
prevalence. European Respiratory Journal.
2020;56(6):2002094.

Holguin F, Cardet JC, Chung KF, et al.
Management of severe asthma: a European
Respiratory Society /American Thoracic Society
guideline. European  Respiratory  Journal.
2020;55(1):1900588.

Bel EH, Wenzel SE, Thompson PJ, et al. Oral
glucocorticoid-sparing effect of mepolizumab
in eosinophilic asthma. N Engl J Med.
2014;371(13):1189-1197.

Bleecker ER, FitzGerald JM, Chanez P, et al.
Efficacy and safety of benralizumab for
patients with severe asthma uncontrolled with
high-dosage inhaled corticosteroids and long-
acting B(2)-agonists (SIROCCO): a randomised,
multicentre, placebo-controlled phase 3 ftrial.
Lancet. 2016;388(10056):2115-2127.
Charles D, Shanley J, Temple SN, Rattu A,
Khaleva E, Roberts G. Real-world efficacy of
treatment with benralizumab, dupilumab,
mepolizumab and reslizumab for severe
asthma: A systematic review and meta-analysis.
Clin Exp Allergy. 2022;52(5):616-627.
Normansell R, Walker S, Milan SJ, Walters EH,
Nair P. Omalizumab for asthma in adults and
children. Cochrane Database Syst Rev.
2014(1):Cd003559.

Khaleva E, Rattu A, Brightling C, et al.
Definitions of non-response and response to
biological therapy for severe asthma: a
systematic review. ERJ Open Research.
2023;9(3):00444-02022.

McGregor MC, Krings JG, Nair P, Castro M.
Role of Biologics in Asthma. Am J Respir Crit
Care Med. 2019;199(4):433-445.

Chen W, Tran TN, Sadatsafavi M, et al. Impact
of Initiating Biologics in Patients With Severe
Asthma on Long-Term Oral Corticosteroids or
Frequent Rescue Steroids (GLITTER): Data From
the International Severe Asthma Registry. J
Allergy Clin Immunol Pract. 2023;11(9):2732-
2747.

Teague WG, Phillips BR, Fahy JV, et al
Baseline features of the Severe Asthma
Research Program (SARP lll) cohort: differences
with age. The Journal of Allergy and Clinical
Immunology: In Practice. 2018;6(2):545-554.
e544.

FitzGerald JM, Bleecker ER, Nair P, et al.
Benralizumab, an anti-interleukin-5 receptor a
monoclonal antibody, as add-on treatment for
patients with severe, uncontrolled, eosinophilic
asthma (CALIMA): a randomised, double-blind,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Understanding Differential Response to Biologic Therapies in Severe Asthma

placebo-controlled phase 3 trial. Lancet.
2016;388(10056):2128-2141.
Nair P, Wenzel S, Rabe KF, et al. Oral

Glucocorticoid-Sparing Effect of Benralizumab

in Severe Asthma. N Engl J Med.
2017;376(25):2448-2458.
Ortega HG, Liu MC, Pavord ID, et al

Mepolizumab treatment in patients with severe
eosinophilic  asthma. N Engl J Med.
2014;371(13):1198-1207.

Pavord ID, Korn S, Howarth P, et al
Mepolizumab for severe eosinophilic asthma
(DREAM): a multicentre, double-blind, placebo-
controlled trial. Lancet. 2012;380(9842):651-
659.

Pavord ID, Beasley R, Agusti A, et al. After
asthma: redefining airways diseases. Lancet.
2018;391(10118):350-400.

Bakakos A, Rovina N, Bakakos P. Treatment
Challenges in Severe Eosinophilic Asthma:
Differential Response to Anti-IL-5 and Anti-IL-
5R Therapy. Int J Mol Sci. 2021;22(8).
Papaioannou Al, Fouka E, Papakosta D, Papiris
S, Loukides S. Switching between biologics in
severe asthma patients. When the first choice is
not proven to be the best. Clin Exp Allergy.
2021;51(2):221-227.

Flood-Page P, Swenson C, Faiferman |, et al. A
study to evaluate safety and efficacy of

mepolizumab in patients with moderate
persistent asthma. American journal  of
respiratory and  critical care  medicine.

2007;176(11):1062-1071.

Leckie MJ, ten Brinke A, Khan J, et al. Effects of
an interleukin-5 blocking monoclonal antibody
on eosinophils, airway hyper-responsiveness,
and the late asthmatic response. The Lancet.
2000;356(9248):2144-2148.

Jacobsen EA, Jackson DJ, Heffler E, et al.
Eosinophil Knockout Humans: Uncovering the
Role of Eosinophils Through Eosinophil-Directed
Biological Therapies. Annu Rev Immunol.
2021;39:719-757.

Haldar P, Brightling CE, Hargadon B, et al.
Mepolizumab and exacerbations of refractory
eosinophilic asthma. New England Journal of
Medicine. 2009;360(10):973-984.

Kaditis AG, Winnie G, Syrogiannopoulos GA.
Anti-inflammatory pharmacotherapy  for
wheezing in preschool children. Pediatric
pulmonology. 2007;42(5):407-420.

Moore WC, Meyers DA, Wenzel SE, et al.
Identification of asthma phenotypes using
cluster analysis in the Severe Asthma Research
Program. American journal of respiratory and
critical care medicine. 2010;181(4):315-323.

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /5227 9



https://esmed.org/MRA/index.php/mra/article/view/5227

Medical
Research
Archives

24. Abuzakouk M, Ghorab O, Wahla AS, et al.
Efficacy and Safety of Biologic Agents in
Chronic Urticaria, Asthma and Atopic Dermatitis
- A Real-life Experience. Open Respir Med J.
2020;14:99-106.

25. Volmer T, Effenberger T, Trautner C, Buhl R.
Consequences of long-term oral corticosteroid

26.

Understanding Differential Response to Biologic Therapies in Severe Asthma

therapy and its side-effects in severe asthma in
adults: a focused review of the impact data in
the literature. Eur Respir J. 2018;52(4).

Pham T-H, Damera G, Newbold P, Ranade K.
Reductions in eosinophil biomarkers by
benralizumab in patients with  asthma.
Respiratory Medicine. 2016;111:21-29.

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /5227 10



https://esmed.org/MRA/index.php/mra/article/view/5227

