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Abstract

Purpose of Review To summarize current evidence on the immediate and long-term safety profile of the available monoclo-
nal biological therapy (MBT) approved for the treatment of severe asthma.

Recent Findings Clinical trials and real-world studies have shown that MBT are generally well tolerated, although certain
adverse effects such as local reactions, anaphylaxis, parasitic or viral infections, malignancy, and cerebrovascular events are
of special concern in these therapies or have already been reported. The frequency and severity of these effects vary depend-

ing on the specific agent and patient characteristics.

Summary MBT have significantly improved the management of severe asthma, yet continuous monitoring of their safety
profile remains essential to optimize long-term outcomes and minimize risks.

Keywords Biological therapy - Asthma - Adverse effect - Omalizumab - Mepolizumab - Reslizumab - Benralizumab -

Dupilumab - Tezepelumab

Introduction

Biological therapy is defined as “medical treatments that
use substances produced by living organisms or that mimic
their functions to treat diseases” [1]. According to this defi-
nition, allergen specific immunotherapy, introduced in 1911,
can be considered the first biological used in asthma [2]. To
discriminate between the different types of biologic thera-
pies, this review focuses on monoclonal biologic therapies
(MBT). The first MBT targeting type 2 (T2) inflammation
was omalizumab, introduced in 2001 and approved for IgE-
mediated asthma in 2003 [3-5].

Currently, several MBT are available for the treatment of
severe asthma, including omalizumab, mepolizumab, resli-
zumab, benralizumab, dupilumab and tezepelumab (Fig. 1).
These agents have often multiple indications and have
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demonstrated high efficacy in both clinical trials and real-
world studies, significantly reducing disease burden and
improving patients’ quality of life [6]. Moreover, recent evi-
dence suggests that controlling T2 inflammation may have a
positive effect even in non-T2 mediated diseases, likely due
to broader modulation of the immune system [7-9] but also
because many disorders classified previously as non-T2, do
have a partly T2 inflammatory endotype.

Figure 1 Original publications (Clinical trials and obser-
vational studies) of each monoclonal biological therapy for
asthma from its onset to year 2025. Original studies were
included that allowed the evaluation of the efficacy, effec-
tiveness and safety of the different molecules for a mini-
mum period of 6 months.

Clinical trials and real-world studies have enabled the char-
acterization of the immediate and long-term safety profile of
these agents. In this review, we summarize current findings on
the potential adverse effects of MBT, focusing on outcomes
such as parasitic and other infections, anaphylaxis, hypereo-
sinophilic syndromes, malignancy, stroke, and mortality.

Review Methodology

This narrative review was conducted through a comprehen-
sive search of Phase III and IV clinical trials and real-world
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Fig. 1 Monoclonal biological 2025
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studies addressing the safety profile of MBT in asthma and
related T2 inflammatory diseases. The literature search
was performed in PubMed and google scholar databases,
using the following key terms: Asthma, atopic dermatitis,
adverse events, reactions, rhinosinusitis, urticaria, food
allergy, eosinophilic esophagitis, hyper-eosinophilic syn-
drome, omalizumab, mepolizumab, reslizumab, benrali-
zumab, dupilumab, and tezepelumab. No restrictions on
publication date or language were applied. Retrieved studies
were screened for relevance and organized around specific
research questions concerning potential adverse effects of
monoclonal biologic therapy.

Results

Q1: What is the Frequency of Local Adverse Effects
with MBT?

In accordance with findings from trials needed for the med-
ication registration (pivotal studies), the frequency of local
adverse reactions (LAR) showed little variation among the
different MBT, ranging from 17% with omalizumab and
24% with dupilumab (variation of +9% maximum), with a
cumulative frequency of 38% (range 24 to 41%) of treated
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patients per year. The most commonly reported adverse
events per patients were erythema (38%), pruritus (22%),
pain (18%) and edema (17%).

No association were found between the occurrence of
LARs and the number of administered doses, or between
reactions appeared during the initial or subsequent injec-
tions. The annual discontinuation rate due to local reactions
remains low - below 0.3% (range 0.1-0.8%) (Fig. 2). Over-
all, these findings suggest that local adverse events are usu-
ally treatment discontinuation was not necessary.

Figure 2 Frequency of local adverse events according to
original publications (pivotal trials). Original studies were
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included that allowed the evaluation of the efficacy, effec-
tiveness or safety of the different molecules for a minimum
period of 6 months.

Q2: What is the Frequency of Anaphylaxis
with MBT?

The overall risk of anaphylaxis with MBT is estimated to be
less than 0.5% [10, 11] per patient. Omalizumab, the mol-
ecule with the longest post-marketing experience, accounts
for the highest number of reported cases; however, its over-
all prevalence of anaphylaxis per patient (0.1 to 0.3%) is
comparable to that reported for other MBT (Fig. 3). In the
initial pivotal, randomized clinical trials, the reported preva-
lence was higher than in later real-world studies of omali-
zumab and reslizumab, which led to the original inclusion
of an FDA black box warning for both agents.

The highest frequency of anaphylaxis reported with omal-
izumab has been reported in patients with chronic spontane-
ous urticaria. Nevertheless, this rate is like the background
frequency of anaphylaxis among patients with severe urti-
caria, suggesting that disease characteristics rather than
drug exposure may account for the difference. Longitudinal
studies with follow-up of more than two years do not show
a clear pattern between the number of injections and the fre-
quency of anaphylaxis. Based on this observation, the EMA
has granted approval for the release of omalizumab as an
auto-injector for urticaria and asthma.

N

Anaphylaxis has also been reported, although rarely
(<0.2%) with benralizumab, mepolizumab and dupilumab.
At present, no cases of anaphylaxis have been reported in
tezepelumab clinical trials [12—14].

Figure 3: No significant risk: According to Clinical trials
and real word studies the incidence of this adverse event
was similar to the incidence in control groups or lower than
1:500. Potential risk: at least one study suggests it is a risk
factor, nevertheless, is important to mention that a NNH
(Number need to harm) over 100 indicates a very low risk.
Potential protective factor: at least one study suggests it is
a protective factor.

Original studies were included that allowed the evalua-
tion of the efficacy, effectiveness and safety of the different
molecules for a minimum period of 6 months. The stroke
risk observed for omalizumab must be interpretate with
caution, as most studies compare asthma severe pateints
with omalizumab and non-severe asthma patients without
omalizumab.

Q3: What is the Frequency of Parasitic
Infections with MBT?

The overall frequency of parasitic infections associated
with MBT is below 1% [15]. In a recent pharmacovigi-
lance analysis, Lifar P. et al. evaluated all reports of para-
sitic infections registered in VigiBase - the World Health
Organization Global Database of Individual Case Safety
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Reports - between 2006 and 2022 [16]. More than 90.000
patient reports of adverse events were included. The highest
prevalence of parasitic infections was observed with ben-
ralizumab (0.23%), while the lowest was with dupilumab
(0.03%). With indirect comparison, only benralizumab
showed a statistically significant increased risk compared
to control groups data (0.02%) (aOR, 9.49 [95% CI, 3.08—
35.07]), and this association persisted after adjustment for
endemic regions.

Earlier studies also explored the possible role of omali-
zumab, in suppressing the protective effects of T2 inflam-
mation against parasitic infections. In a 2007 trial, 50%
(n=34/68) of patients receiving omalizumab experienced at
least one parasitic infection compared with 41% (n=28/69)
in the placebo group (OR 2.2 CI 0.94-5.15). Importantly,
omalizumab was not associated with increased morbidity,
reduce time to first infection, greater infection severity, or
reduced response to anthelmintic therapy [17].

Overall, available evidence indicates that parasitic
infections during MBT therapy are uncommon and gener-
ally mild, though caution may be warranted when treating
patients in endemic regions or with higher baseline risk
(e.g., patients with immunodeficiencies).

Q4: What is the Relationship between Viral
or Bacterial Infections and MBT for Asthma?

Infections caused by microorganisms other than parasites
have been variably reported in patients receiving MBT for
severe asthma patients. The overall incidence is heteroge-
neous across studies, with some suggesting a lower and
others higher frequency compared with control groups [12,
18-21]. These discrepancies appear to be related to the age
of the patients, infection severity and duration of follow up.

For serious infections, the risk appears to be comparable
to or even lower than that of placebo groups (placebo 5%
versus 3—8%). In children under 12 years of age with severe
asthma, omalizumab has been associated with a reduced
number and shorter duration of respiratory infections, possi-
bly due to improved mucosal immune modulation [18, 19].
Similar results were observed with tezepelumab in adults
and adolescent patients [12, 20, 21].

Evidence from pooled analysis suggest that the incidence
of infections with benralizumab may decline over time,
becoming similar or lower than baseline incidence of pla-
cebo after the first 12 months of therapy [22, 23]. Patients
treated with dupilumab similarly showed a significantly
lower use of systemic anti-infective medications compared
to the placebo group [24].

In contrast, a recent real-world disproportionality anal-
ysis found an increased reporting rate of infections among
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mepolizumab patients (ROR=5.12, CI 95% 5.03-5.21);
predominantly affecting the upper respiratory tract with
mild severity and occurring during the first six months
of treatment [25]. The mechanism of this association is
unknown and may be due to cofactors rather than directly
to the drug.

In the NAVIGATOR study the frequency of infections
with tezepelumab was 9% compared to 13% in the control
group, with no severe infections reported [14]. The inci-
dence of infections with reslizumab was generally similar
to placebo in clinical trials, although some studies reported
upper respiratory tract infections as a common side effect
[26]. For instance, nasopharyngitis was a frequent side
effect in a 16-week study, affecting 21% of patients on resli-
zumab versus 9% on placebo [27].

Overall, infections observed during MBT therapy are
usually mild, transient, and not associated with increased
serious outcomes, suggesting that these agents do not sub-
stantially compromise host defense mechanisms.

Q5: What is the Frequency of Malignancy with MBT
for Asthma?

In clinical trials lasting up to 52 weeks, the frequency of
malignancy among patients receiving MBT for asthma
ranged from 0.2% to 0.5%), comparable to rates observed in
placebo or non-biologic treatment groups (0.1-0.3%) [28].
However, the relatively short follow-up time during clini-
cal trials limits the assessment of long-term malignancy
risk, as longer exposure times are required to develop the
condition.

Currently, omalizumab is the only MBT with a dedicated
five-year study designed to evaluate malignancy incidence
[29]. The malignancy rate was 16 per 1000 patients-years
in the omalizumab group and 19.1 per 1000 patients-year
in the non-omalizumab group, with a hazard ratio of 1.09
(95% CI 0.87-1.38). A pooled analysis, including placebo-
controlled trials similarly found no association between
omalizumab exposure and malignancy risk [30].

Sheng-Kai Ma K et al. [31], in a population-based
cohort study including over 14,000 dupilumab treated
patients with asthma and more than 730,000 matched con-
trols treated with inhaled corticosteroids (ICS) and long-
acting beta agonists (LABA) from 2018 to 2024, 54 new
cases of lymphoma were recorded in the dupilumab group
versus 43 in the ICS/LABA group, translating to a hazard
ratio (HR) of 1.79 (95% CI: 1.19-2.71). Notably, the risk
for T and NK cell lymphomas was significantly elevated
(HR: 4.58, 95% CI: 1.82—11.53) with a number needed to
harm (NNH) of 281. Other malignancies showed no sig-
nificant differences between groups. However, interpreta-
tion of these findings requires caution, as most controls
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had non-severe asthma. Interestingly, dupilumab-treated
patients had lower all-cause mortality (HR: 0.65, 95% CI:
0.57-0.74), suggesting broader clinical benefit despite the
oncological signal.

The frequency of malignancy associated with mepoli-
zumab or benralizumab for asthma is very low, with an inci-
dence of less than 1% in controlled studies and real-world
studies, generally comparable to placebo or background
rates [32-34].

The on-treatment incidence of malignancies with tezepe-
lumab, in the NAVIGATOR and SOURCE trials was 0.65
and 0.77 per 100 patient-years respectively, compared with
0.72 and 0 per 100 patient-years in the corresponding pla-
cebo groups. These results suggest no increased malignancy
risk associated with tezepelumab [12].

Overall, available data do not indicate a consistent or
clinically significant increase in malignancy risk with MBT
used for asthma, although continued long-term surveillance
remains essential to confirm these findings. Ongoing inter-
national severe asthma registry (ISAR) studies are investi-
gating the risks of malignancy between patients with severe
asthma, who biologics, or non-biologic therapies. Data
analysis in these studies is underway, and results will be
published once available [35].

Q6: Do MBT Increase or Reduce the
Frequency of Stroke in Asthma Patients?

A recent study suggests that use of TBM for asthma could
reduce the risk for other chronic metabolic diseases like
hypertension, stroke, and diabetes [36]. The real word lon-
gitudinal EXCELS study in moderate-to-severe asthma
found a higher overall incidence of cardiovascular and
cerebrovascular events among those treated with omali-
zumab (13.4 per 1000 person-years) compared to non-
omalizumab patients (8.1 per 1000 person-years) [37],
corresponding to a NNH of 250. Nevertheless, it is impor-
tant to note that patients with severe, uncontrolled asthma
inherently have an increased baseline risk of stroke, mak-
ing it difficult to determine whether the increased incidence
reflects the underlying disease or omalizumab treatment
itself [38].

Some studies suggest that for dupilumab, the frequency
of serious cardiovascular thromboembolic events -includ-
ing stroke- was similar between dupilumab and placebo
groups, and some studies suggest even a potential protec-
tor effect [39]. Nevertheless, one study suggests a potential
risk [40].

Long-term safety data of mepolizumab do not iden-
tify stroke as a common or significant adverse event [41],
however most studies have not evaluated cerebrovascular

outcomes as primary endpoints. Similarly, no cases of
stroke were reported in clinical trials comparing benrali-
zumab with placebo [34, 42]. There is few information but
similar to mepolizumab with reslizumab [43].

For tezepelumab, while no direct frequency rate for stroke
is provided, clinical trial reports mention a single stroke
event among treated patients. The overall incidence of stroke
was lower in the tezepelumab-treated group compared to the
placebo group [43].

In general, current evidence does not support a direct
causal association between MBT and stroke. Observed cere-
brovascular events appear rare and may reflect the intrinsic
cardiovascular risk profile of patients with severe asthma
rather than drug-specific toxicity.

Q7: What is the Relationship between Hyper-
eosinophilic Syndrome and MBT for Asthma?

The incidence of hyper-eosinophilic syndrome (HES) and
related eosinophilic complications in asthma patients treated
with MBT for asthma is rare. Among available agents,
although dupilumab may be effective in managing certain
forms of HES, its use has occasionally, been linked to tran-
sient eosinophilia or HES flares, particularly early in treat-
ment or following rapid corticosteroid tapering [44, 45].

In patients treated with omalizumab the occurrence of
HES is poorly defined but considered very uncommon, with
some evidence suggesting that HES appearance could be
associated with the reduction of oral corticosteroid (OCS)
therapy, rather than caused by omalizumab itself and even
some case described off label effective use of omalizumab
as therapy for HES [46].In contrast, mepolizumab, benrali-
zumab, and reslizumab have been shown to reduce flare fre-
quency in HES patients and do not seem to increase the risk
of this complication in asthma [47-50] and in the particular
case of mepolizumab can be used for HES.

Overall, MBT appear safe with respect to eosinophil-
driven complications. While dupilumab may rarely pre-
cipitate HES in predisposed individuals, anti-IL-5 and
anti-IL-5R therapies remain effective and well-tolerated
options even in patients with eosinophilic comorbidities.

Conclusions and Summary

MBT have revolutionized the treatment of severe asthma
and other diseases; reducing the morbidity, mortality and
improving patient quality of life.

Current evidence indicates that monoclonal biologic
therapies are generally safe and well tolerated in patients
with severe asthma. Local and systemic adverse events
are infrequent, typically mild to moderate in severity, and
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rarely lead to treatment discontinuation. The incidence of
anaphylaxis, infections, malignancy, and other serious com-
plications remains low and comparable to that observed in
placebo groups.

Continued long-term safety monitoring through real-
world studies and pharmacovigilance systems is essential
to detect rare adverse events and better understand patient-
specific risk factors. With this information, preventive mea-
sures can be developed, allowing the lowest risk therapy to
be selected for each patient. Additionally, if these effects
are dose-dependent, gradual withdrawal of therapy could
reduce the risk. Identifying these determinants will facili-
tate more personalized and safer use of biologic therapies in
asthma management.

Key References

e Ippoliti E, Gori N, Guadagno G, Di Nardo L, Guerriero
C, Peris K. Long-Term Effectiveness and Safety of Du-
pilumab for the Treatment of Prurigo Nodularis. Int J
Dermatol. 2025.

o The study demonstrates that T2 cytokine blockade
has an effect beyond traditional allergic diseases.

e Lifar P, Montastruc F, Reber LL, Magnaval JF, Guil-
leminault L. Parasitic Infections and Biological Thera-
pies Targeting Type 2 Inflammation: A VigiBase Study.
Am J Respir Crit Care Med. 2023;207(9):1253-5.

o The study evaluates the impact of T2 pathway
blockade and the risk of parasitic infection in a large
population over an extended period of time.

e Giossi R, Pani A, Schroeder J, Scaglione F. Exploring
the risk of infection events in patients with asthma re-
ceiving. Heliyon. 2024;10(1):¢23725.

o This study summarizes the evidence for the rela-
tionship between different biologics and the risk of
infections.

Author Contributions Jorge Sanchez proposed the central idea. All au-
thors contributed equally to the writing.

Funding Open Access funding provided by Colombia Consortium.
The study was supported by the Group of Clinical and Experimental
Allergy, Hospital “Alma Mater de Antioquia” and the University of
Antioquia (Medellin, Colombia).

Data Availability No datasets were generated or analysed during the
current study.

@ Springer

Declarations

Human and Animal Rights This is a review article. This article does
not contain experiments with human or animal subjects performed by
any of the authors.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. Scelo G, Tran TN, Le TT, Fageras M, Dorscheid D, Busby
J, et al. Exploring Definitions and Predictors of Response to
Biologics for Severe Asthma. J Allergy Clin Immunol Pract.
2024;12(9):2347-61.

2. Passalacqua G, Canonica GW. Allergen immunotherapy: his-
tory and future developments. Immunol Allergy Clin North Am.
2016;36(1):1-12.

3. Sanchez J, Ramirez R, Diez S, Sus S, Echenique A, Olivares
M, et al. Omalizumab beyond asthma. Allergol Immunopathol
(Madr). 2012;40(5):306-15.

4. Milgrom H, Berger W, Nayak A, Gupta N, Pollard S, McAlary M,
et al. Treatment of childhood asthma with anti-immunoglobulin E
antibody (omalizumab). Pediatrics. 2001;108(2):E36.

5. Busse W, Corren J, Lanier BQ, McAlary M, Fowler-Taylor A,
Cioppa GD, et al. Omalizumab, anti-IgE recombinant humanized
monoclonal antibody, for the treatment of severe allergic asthma.
J Allergy Clin Immunol. 2001;108(2):184-90.

6. Alska E, Laszczych D, Napiorkowska-Baran K, Szymczak B,
Rajewska A, Rubisz AE, et al. Advances in biologic therapies
for allergic diseases: current trends, emerging agents, and future
perspectives. J Clin Med. 2025. https://doi.org/10.3390/jcm1404
1079.

7. Ippoliti E, Gori N, Guadagno G, Di Nardo L, Guerriero C, Peris
K. Long-Term effectiveness and safety of dupilumab for the treat-
ment of prurigo nodularis. Int J Dermatol. 2025.

8. Sanchez J, Caraballo D, Amaya D. Evaluation of guideline line-
care approach to the treatment of chronic inducible urticaria. J
Allergy Clin Immunol Pract. 2024. https://doi.org/10.1016/j.jaip.
2024.05.011.

9. Nair PK, Hellmich B, Bourdin A, Jayne DRW, Roufosse F, Kha-
lidi N et al. The effect of benralizumab and mepolizumab on use
of oral glucocorticoids in patients with eosinophilic granulomato-
sis with polyangiitis. Arthritis Rheumatol. 2025.

10. Park S, Kim Y, Lee GH, Choi SA. A risk of serious anaphylatic
reactions to asthma biologics: a pharmacovigilance study based
on a global real-world database. Sci Rep. 2023;13(1):17607.

11. Sitek AN, Li JT, Pongdee T. Risks and safety of biolog-
ics: a practical guide for allergists. World Allergy Organ J.
2023;16(1):100737.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/jcm14041079
https://doi.org/10.3390/jcm14041079
https://doi.org/10.1016/j.jaip.2024.05.011
https://doi.org/10.1016/j.jaip.2024.05.011

Current Treatment Options in Allergy

(2026) 13:3

Page 7 of 8 3

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Menzies-Gow A, CorrenJ, Bourdin A, Chupp G, Israel E, Wechsler
ME, et al. Tezepelumab in adults and adolescents with severe,
uncontrolled asthma. N Engl J Med. 2021;384(19):1800-9.
Menzies-Gow A, Ponnarambil S, Downie J, Bowen K, Hellqvist
A, Colice G. DESTINATION: a phase 3, multicentre, random-
ized, double-blind, placebo-controlled, parallel-group trial to
evaluate the long-term safety and tolerability of tezepelumab in
adults and adolescents with severe, uncontrolled asthma. Respir
Res. 2020;21(1):279.

Laidlaw TM, Menzies-Gow A, Caveney S, Han JK, Martin N,
Israel E, et al. Tezepelumab efficacy in patients with Severe,
uncontrolled asthma with comorbid nasal polyps in NAVIGA-
TOR. J Asthma Allergy. 2023;16:915-32.

Tan LD, Schaeffer B, Alismail A. Parasitic (helminthic) infec-
tion while on asthma biologic treatment: not everything is what it
seems. J Asthma Allergy. 2019;12:415-20.

Lifar P, Montastruc F, Reber LL, Magnaval JF, Guilleminault
L. Parasitic infections and biological therapies targeting type
2 inflammation: a vigibase study. Am J Respir Crit Care Med.
2023;207(9):1253-5.

Cruz AA, Lima F, Sarinho E, Ayre G, Martin C, Fox H, et al.
Safety of anti-immunoglobulin E therapy with omalizumab
in allergic patients at risk of geohelminth infection. Clin Exp
Allergy. 2007;37(2):197-207.

Jartti T, Bonnelykke K, Elenius V, Feleszko W. Role of viruses in
asthma. Semin Immunopathol. 2020;42(1):61-74.

Esquivel A, Busse WW, Calatroni A, Togias AG, Grindle KG,
Bochkov YA, et al. Effects of omalizumab on rhinovirus infec-
tions, illnesses, and exacerbations of asthma. Am J Respir Crit
Care Med. 2017;196(8):985-92.

Corren J, Karpefors M, Hellqvist A, Parnes JR, Colice G. Tezepe-
lumab reduces exacerbations across all seasons in patients with
severe, uncontrolled asthma: a post hoc analysis of the PATH-
WAY phase 2b study. J Asthma Allergy. 2021;14:1-11.

Corren J, Parnes JR, Wang L, Mo M, Roseti SL, Griffiths JM,
et al. Tezepelumab in adults with uncontrolled asthma. N Engl J
Med. 2017;377(10):936-46.

Jackson DJ, Korn S, Mathur SK, Barker P, Meka VG, Martin
UJ, et al. Safety of eosinophil-depleting therapy for severe,
eosinophilic asthma: focus on benralizumab. Drug Saf.
2020;43(5):409-25.

Calzetta L, Ora J, Cavalli F, Laitano R, Rogliani P. Temporal
trend of benralizumab safety profile in severe asthma: a cumula-
tive meta-analysis. Eur Respir J. 2022;60:297.

Geng B, Bachert C, Busse WW, Gevaert P, Lee SE, Nieder-
man MS, et al. Respiratory infections and anti-infective medi-
cation use from phase 3 dupilumab respiratory studies. The
Journal of Allergy and Clinical Immunology: In Practice.
2022;10(3):732-41.

Lin S, Luo D, Gong Z, Zhan Q. Updated insights into adverse
events associated with mepolizumab: a disproportionality analy-
sis from the FDA adverse event reporting system database. Front
Med Lausanne. 2024;11:1449194.

Giossi R, Pani A, Schroeder J, Scaglione F. Exploring the risk
of infection events in patients with asthma receiving. Heliyon.
2024;10(1):e23725.

Castro M, Zangrilli J, Wechsler ME, Bateman ED, Brusselle
GG, Bardin P, et al. Reslizumab for inadequately controlled
asthma with elevated blood eosinophil counts: results from
two multicentre, parallel, double-blind, randomised, placebo-
controlled, phase 3 trials. The Lancet Respiratory Medicine.
2015;3(5):355-66.

Sitek A, ChiarellaSE, Pongdee T. Adverse effects of biologics used to
treat asthma. Ther Adv Respir Dis. 2025;19:17534666251319175.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Long A, Rahmaoui A, Rothman KJ, Guinan E, Eisner M, Bradley
MS, et al. Incidence of malignancy in patients with moderate-to-
severe asthma treated with or without Omalizumab. J Allergy Clin
Immunol. 2014;134(3):560—74.

Busse W, Buhl R, Fernandez Vidaurre C, Blogg M, Zhu J, Eisner
MD, et al. Omalizumab and the risk of malignancy: results from a
pooled analysis. J Allergy Clin Immunol. 2012;129(4):983—¢96.
Ma KS, Brumbaugh B, Saff RR, Phipatanakul W, Tsai SY, West-
meijer M, et al. Dupilumab and lymphoma risk among patients
with asthma: a population-based cohort study. Eur Respir J. 2025.
https://doi.org/10.1183/13993003.00139-2025.

Caruso C, Canonica G, Patel M, Smith A, Liu MC, Alfonso-Cris-
tancho R, et al. Prospective REALITI-A study 2-Year Real-World
benefits of mepolizumab in severe asthma. CHEST Pulmonary.
2025;3(1):1-13.

Mota D, Rama TA, Moreira A. Real-world evidence on the risk
of cancer with anti-IL-5 and anti-IL-4Ra biologicals. Allergy.
2023;78(5):1375-7.

Yamaguchi M, Nishimura Y, Takumi Y, Hayashi N, Sakamoto K,
Tohda Y. Real-world safety and effectiveness of benralizumab in
Japanese patients with severe asthma: a multicenter prospective
observational study. J Asthma Allergy. 2024;17:45-60.
Larenas-Linnemann D, Rhee CK, Altraja A, Busby J, Tran TN,
Wang E, et al. International severe asthma registry (ISAR): 2017—
2024 status and progress update. Tuberc Respir Dis (Seoul).
2025;88(2):193-215.

Sadatsafavi M, Tran TN, Scelo G, Tsai MJ, Busby J, Emmanuel
B, et al. Prevention of cardiovascular and other systemic adverse
outcomes in patients with asthma treated with biologics. Am J
Respir Crit Care Med. 2025;211(7):1165-74.

Iribarren C, Rahmaoui A, Long AA, Szefler SJ, Bradley MS, Car-
rigan G, et al. Cardiovascular and cerebrovascular events among
patients receiving omalizumab: results from EXCELS, a prospec-
tive cohort study in moderate to severe asthma. J Allergy Clin
Immunol. 2017;139(5):1489—955.

Corlateanu A, Stratan I, Covantev S, Botnaru V, Corlateanu O,
Siafakas N. Asthma and stroke: a narrative review. Asthma Res
Pract. 2021;7(1):3.

Wu DH, Senyo SE. Scratching beneath the surface: IL4Ra block-
ade and the progression from myocardial ischemic injury to heart
failure. Am J Physiol Heart Circ Physiol. 2024;326(5):H1177-9.
Alvarez-Argote S, Almeida VA, Knas MC, Buday SL, Patterson
M, O’Meara CC. Global IL4Ra blockade exacerbates heart fail-
ure after an ischemic event in mice and humans. Am J Physiol
Heart Circ Physiol. 2024;326(5):H1080-93.

Khatri S, Moore W, Gibson PG, Leigh R, Bourdin A, Maspero
J, et al. Assessment of the long-term safety of mepolizumab and
durability of clinical response in patients with severe eosinophilic
asthma. J Allergy Clin Immunol. 2019;143(5):1742—-e517.

Lai K, Sun D, Dai R, Samoro R, Park HS, Astrand A, et al. Ben-
ralizumab efficacy and safety in severe asthma: a randomized trial
in Asia. Respir Med. 2024. https://doi.org/10.1016/j.rmed.2024.1
07611.

Van Vaerenbergh F, Vauterin D, Grymonprez M, Vanfleteren
LEGW, Brusselle G, Lahousse L. Cardiovascular safety of bio-
logic therapies in patients with severe asthma: a nationwide cohort
study in Belgium. Lancet Reg Health Am. 2025;57:101420.
Ezekwe EAD, Weskamp AL, Rahim R, Makiya MA, Wetzler L,
Ware JM, et al. Dupilumab use in patients with hypereosinophilic
syndromes: A multicenter case series and review of the literature.
J Allergy Clin Immunol Pract. 2025;13(1):167—¢756.

Ku AA, Lo WC, Huang SY, Yong SB, Yii CY. Considerations for
enhancing dupilumab research in hypereosinophilic syndromes. J
Allergy Clin Immunol Pract. 2025;13(6):1498-9.

@ Springer


https://doi.org/10.1183/13993003.00139-2025
https://doi.org/10.1183/13993003.00139-2025
https://doi.org/10.1016/j.rmed.2024.107611
https://doi.org/10.1016/j.rmed.2024.107611

3

Page 8 of 8

Current Treatment Options in Allergy (2026) 13:3

46.

47.

48.

Zhang Z, Sun Y, Chen SN. Case report: off-label treatment of
idiopathic hypereosinophilic syndrome with omalizumab. Front
Pharmacol. 2023;14:1095737.

Gleich GJ, Roufosse F, Chupp G, Faguer S, Walz B, Reiter A, et
al. Safety and efficacy of mepolizumab in hypereosinophilic syn-
drome: an Open-Label extension study. J Allergy Clin Immunol
Pract. 2021;9(12):4431-e401.

Roufosse F, Kahn JE, Rothenberg ME, Wardlaw AJ, Klion AD,
Kirby SY, et al. Efficacy and safety of mepolizumab in hypereo-
sinophilic syndrome: a phase 111, randomized, placebo-controlled
trial. J Allergy Clin Immunol. 2020;146(6):1397-405.

@ Springer

49.

50.

Kuang FL, Makiya MA, Ware JM, Wetzler L, Nelson C, Brown
T, et al. Long-Term efficacy and safety of benralizumab treatment
for PDGFRA-Negative hypereosinophilic syndrome. J Allergy
Clin Immunol Pract. 2025;13(6):1421-e92.

Kuruvilla M. Treatment of hypereosinophilic syndrome and
eosinophilic dermatitis with reslizumab. Ann Allergy Asthma
Immunol. 2018;120(6):670-1.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.



	﻿Adverse Events of Biologics in Severe Asthma
	﻿Abstract
	﻿Introduction
	﻿Review Methodology
	﻿Results
	﻿Q1: What is the Frequency of Local Adverse Effects with MBT?

	﻿Q2: What is the Frequency of Anaphylaxis with MBT?
	﻿Q3: What is the Frequency of Parasitic Infections with MBT?
	﻿Q4: What is the Relationship between Viral or Bacterial Infections and MBT for Asthma?
	﻿Q5: What is the Frequency of Malignancy with MBT for Asthma?

	﻿Q6: Do MBT Increase or Reduce the Frequency of Stroke in Asthma Patients?
	﻿Q7: What is the Relationship between Hyper-eosinophilic Syndrome and MBT for Asthma?
	﻿Conclusions and Summary

	﻿Key References
	﻿References


