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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 + mepolizumab (n = 11),
omalizumab + dupilumab (n = 6), omalizumab + benralizumab (n = 4), mepolizumab + dupilumab
(n = 3), and omalizumab + dupilumab + mepolizumab (n = 1). Sixteen patients were receiving
multiple biologics for the same condition, most commonly asthma (n = 10). Nine patients were
treated for separate conditions, with chronic spontaneous urticaria and atopic dermatitis being the
most common combination (n = 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
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-

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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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.” 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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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.®?

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.'® 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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