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ABSTRACT
The indications for biologic therapy are expanding. Patients may benefit from different biologics for
separate conditions or one condition with multiple pathogenic mechanisms targeted by different
biologics.We sought to determine the frequency and safety of combining biologics targeting IgE, IL-
5, IL-5R, and IL-4/IL-13 in patients referred to a large academic health system through retrospective
chart review. Between January 1, 2015 and July 31, 2021, 25 patients receiving multiple biologics
simultaneously were identified. Combinations included omalizumab þ mepolizumab (n ¼ 11),
omalizumabþ dupilumab (n¼ 6), omalizumabþ benralizumab (n¼ 4), mepolizumabþ dupilumab
(n ¼ 3), and omalizumab þ dupilumab þ mepolizumab (n ¼ 1). Sixteen patients were receiving
multiple biologics for the same condition, most commonly asthma (n ¼ 10). Nine patients were
treated for separate conditions, with chronic spontaneous urticaria and atopic dermatitis being the
most common combination (n ¼ 3). The median duration of combination biologic use was 17.5
months. There were no reports of anaphylaxis, other allergic reaction, immune dysfunction, pneu-
monia, or development of malignancy.The use of multiple biologics appears to be well tolerated in
this case series. Prospective study is needed to better determine the efficacy, safety, and cost-
effectiveness of this approach.
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To the Editor: may have one condition with multiple pathogenic
The indications for biologic therapy in allergic
diseases are expanding. As this expansion con-
tinues, patients may benefit from different bi-
ologics for separate conditions, such as
concomitant chronic spontaneous urticaria (CSU)
and atopic dermatitis (AD). Alternatively, a patient
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mechanisms that may be targeted by biologics
with separate targets. Asthma is a prime example
with therapies targeting IgE (omalizumab), IL-5
(mepolizumab, benralizumab, reslizumab), IL-4/IL-
13 (dupilumab), and thymic stromal lymphopoie-
tin (TSLP) (tezepelumab) all approved in specific
clinical situations. With patients and healthcare
providers considering multiple biologic options,
there is a paucity of data regarding the safety of
combination biologic therapy. One prior case se-
ries reported ten patients with CSU plus an addi-
tional inflammatory condition that were treated
with omalizumab and a biologic targeting tumor
necrosis factor alpha or IL-17 for a duration of 3–12
months with no major adverse effects.1 Other case
reports describe 1 to 3 patients with either asthma
or allergic bronchopulmonary aspergillosis (ABPA)
treated with omalizumab and either mepolizumab,
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Patient Age/
Sex

Biologic
1a

Biologic
2 Dose 1 Dose 2 Indication 1 Indication 2

Months
between
biologic
initiation

Baseline
AECb

Baseline
IgEb

Aeroallergen
sensitivityc

Months of
combination

biologic
use

Adverse
Effectsd

1 42F Omalizumab Dupilumab 300 mg
q4w

300 mg
q2w

CSU AD 12 0.70 66 Yes 24 No

2 58 M Omalizumab Dupilumab 300 mg
q4w

300 mg
q2w

CSU AD 12 Unknown 462 Yese 3 No

3 42 M Omalizumab Dupilumab 375 mg
q2w

300 mg
q2w

ABPA ABPA 6 0.95 1958 No 10 No

4 63F Omalizumab Dupilumab 125 mg
q4w

300 mg
q2w

CSU CSU 3 0.74 Unknown No 24 No

5 56F Omalizumab Dupilumab 300 mg
q4w

300 mg
q2w

Urticarial
Dermatitis

Urticarial
Dermatitis

4 0.20 Unknown No 2 No

6 26F Omalizumab Dupilumab 150 mg
q4w

300 mg
q2w

CSU AD 16 0.53 Unknown Yese 17 No

7 53F Omalizumab Benralizumab 300 mg
q4w

30 mg
q8w

Asthma Asthma Unknown 0.40 Unknown No Unknown No

8 75F Omalizumab Benralizumab 300 mg
q4w

30 mg
q4w

Asthma Asthma Unknown 0.52 390 No 3 No

9 45F Omalizumab Benralizumab 150 mg
q4w

30 mg
q4w

Asthma Asthma Unknown 1.65 9296 Yes 36 No

10 27F Omalizumab Benralizumab 150 mg
q4w

30 mg
q4w

Asthma Asthma Unknown 0.90 8 No 12 No

11 54 M Mepolizumab Dupilumab 300 mg
q4w

300 mg
q2w

HES AD 13 1.10 64 No 24 No

12 41F Mepolizumab Dupilumab 300 mg
q4w

300 mg
q2w

EGPA CRSwNP 62 1.40 174 No 1 No

13 40 M Mepolizumab Dupilumab 100 mg
q4w

300 mg
q2w

Asthma CRSwNP 62 0.40 35 No 15 No

14 52F Omalizumab Mepolizumab Unknown 100 mg
q4w

Asthma EGPA Unknown 0.46 1511 No 7 No

15 63F Omalizumab Mepolizumab 225 mg
q4w

300 mg
q4w

Asthma Asthma 6 0.66 464 No 24 No

16 12F Omalizumab Mepolizumab 300 mg
q4w

100 mg
q4w

Asthma Asthma 36 1.30 475 No 3 No

17 73F Omalizumab Mepolizumab 300 mg
q4w

100 mg
q4w

Asthma Asthma 24 1.00 274 No 18 No

18 68 M Omalizumab Mepolizumab 375 mg
q4w

100 mg
q4w

ABPA ABPA 16 0.70 1309 Yes 36 No
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benralizumab, or dupilumab.2–7 A recent case
series described 25 patients treated with a
variety of biologic combinations, 15 of which
were with a combination of asthma-approved bi-
ologics (IL-5þIgE, IgE þ IL-4/IL-13, and IL-5þIL-4/
13).8 The duration of therapy in this series ranged
from 3 to 49 months, and there were no reports of
adverse effects that limited therapy.8 In this study,
we aim to identify patients treated with multiple
biologics simultaneously at a large academic
health system, describe the frequency of specific
biologic combinations, and examine possible
related safety issues with combination biologic
therapies. This study was reviewed and deemed
exempt by the Mayo Clinic Institutional Review
Board (IRB# 22-004408).

A retrospective chart review of patients evalu-
ated at Mayo Clinic receiving at least 2 biologics
simultaneously was performed including the
following key elements: demographic characteris-
tics, indications for biologic use, baseline labora-
tory values, and adverse effects. Biologics
evaluated included omalizumab, mepolizumab,
benralizumab, and dupilumab. Patients were
identified using the Epic� Slicer Dicer search tool
to identify any patient with a medical record at our
institution with 2 or more of the biologics of in-
terest on their medication list simultaneously.
These charts were then reviewed to determine if
multiple biologics were indeed being utilized
simultaneously. No patient receiving multiple bi-
ologics was excluded for any reason. The choice of
biologic was determined by either the provider at
the time of evaluation or an outside referring
provider. The authors were not involved in the care
of the patients. Specific adverse effects investi-
gated included anaphylaxis or other allergic re-
actions, hepatic or renal dysfunction, malignancy,
pregnancy-related complications, pneumonia
while on multi-biologic therapy, and immune
dysfunction.

Between January 1, 2015 and July 31, 2021,
51 patients with multiple biologics on their
medication list were identified, 25 of whom were
using multiple biologic medications simulta-
neously. The characteristics of each individual
are shown in Table 1. Biologic combinations
included omalizumab þ mepolizumab (n ¼ 11),
omalizumab þ dupilumab (n ¼ 6), omalizumab þ
benralizumab (n ¼ 4), mepolizumab þ dupilumab
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(n ¼ 3), and omalizumab þ mepolizumab þ
dupilumab (n ¼ 1). Sixteen patients were
receiving multiple biologics for the same
condition, the most common of which was
asthma (n ¼ 10) followed by ABPA (n ¼ 3), CSU
(n ¼ 1), urticarial dermatitis (n ¼ 1), and a non-
specific inflammatory lung disease (n ¼ 1). Nine
patients were being treated for separate condi-
tions, the most common combination being CSU
and AD (n ¼ 3). Other combinations included
AD þ hypereosinophilic syndrome (HES), eosino-
philic granulomatosis with polyangiitis (EGPA)þ
chronic rhinosinusitis with nasal polyposis
(CRSwNP), asthma þ CRSwNP, asthma þ EGPA,
asthma þ CSU, and CRSwNP þ HES. A summary
of demographics, laboratory values, and out-
comes for each biologic combination is shown in
Table 2. The median baseline absolute eosinophil
count and IgE prior to initiation of any biologic
was 0.70 � 109/L (ref 0.03–0.48 � 109/L) and
462 kU/L (ref <214 kU/L), respectively. The
average duration of combination biologic use
was 17.5 months (range 1–60 months). No
patients had anaphylaxis or other allergic
reactions at any point during use of multiple
biologics. No new malignancies, hepatic or renal
impairment, pneumonias, or immune dysfunction
were reported after use of multiple biologics,
and no patient became pregnant during therapy.

Our study describes one of the largest case
series of combination biologic therapies assem-
bled to date. Previous reports of 1 to 10 patients
have described combining omalizumab with
either an anti-TNF, anti-IL-5/IL-5R, or dupilumab
for up to 2 years.1–7 A recent series, also of 25
patients, described multiple safe and effective
combinations of two different asthma-approved
biologics as well as combinations of an asthma
biologic with a wide range of non-asthma bi-
ologics (canakinumab, etanercept, rituximab, and
ustekinumab, among others) for up to 49
months.8 While the median duration was 17.5
months in our report (similar to previous
reports), a number of patients had been
maintained on dual biologic therapy for up to
60 months without significant side effects. As
the indications for biologics expand, growing
numbers of patients may have multiple
conditions targeted with different biologics or
may have one condition that could be targeted

https://doi.org/10.1016/j.waojou.2022.100707
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by multiple biologics with different mechanisms
of action. Our study suggests that combination
biologic therapy may be safe in both instances
insofar as there were no reports of anaphylaxis
or other allergic reactions in our cohort.
Additionally, while there was no malignancy or
pneumonia reported in our cohort, a longer
follow-up period is needed to more definitively
determine the risk of these complications.

Weaknesses of this study include its retrospec-
tive nature, which limits the ability to draw robust
conclusions regarding safety in a systematic
fashion. In particular, we were unable to rigorously
assess the reasoning for combining as opposed to
switching biologics when more than one was used
for the same condition, such as asthma. One
reason documented in medical records of some
(but not all) patients was the assessment that some
patients had multifactorial asthma with objective
evidence of both eosinophilic and allergic phe-
notypes such that multi-biologic therapy would be
synergistic in treating both pathogenic mecha-
nisms. The use of tezepelumab, which is known
block all type 2 biomarkers by blocking TSLP up-
stream of the inflammatory cascade, may be an
option in these patients as opposed to multi-
biologic therapy. Additionally, safety of tezepelu-
mab in trials is likely a clue to the safety of multi-
biologic use in asthma given tezepelumab’s
aforementioned effect on multiple type 2
biomarkers.8,9

Additional weaknesses include the inability to
perform an efficacy assessment due to limited
available objective data. The retrospective design
also precluded the ability to measure anti-drug
antibodies or assess changes in sputum parame-
ters. Additionally, as this study was conducted at a
large academic institution, there may be referral
bias that limits the generalizability of findings in
our cohort to the general population. Furthermore,
an important pragmatic issue involves the high
costs of biologics that may limit the feasibility of
combination biologic therapy. A recent study
demonstrated that in patients with asthma treated
with one biologic, the cost of biologics must be
significantly reduced to improve cost effective-
ness.10 Therefore, in addition to factors of efficacy
and safety, the costs associated with the use of
multiple biologics would necessitate careful
patient selection. Our study design did not afford
the opportunity to perform a cost-benefit anal-
ysis, which is something that would be helpful
when considering multi-biologic therapy. It should
be emphasized that the use of multiple biologics is
likely to be a therapeutic strategy used in a care-
fully selected patient population as opposed to a
widespread treatment modality.

In summary, we have described 25 patients who
safely tolerated combination biologic therapies tar-
geting IgE, IL-5, IL-5R, and IL-4/IL-13. Longitudinal
prospective studies are needed to determine effi-
cacy and define the optimal patient population that
may benefit from combination biologic therapy.
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