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Clinical Implications
The emergence of eosinophilic granulomatosis with
polyangiitis in patients with severe asthma receiving type 2
biologics is rare. In our series, it usually followed systemic
steroid tapering, but there was no clear relationship between
the timing and rate of steroid tapering and eosinophilic
granulomatosis with polyangiitis emergence.
Biologic therapies for severe asthma (SA) target type 2 (T2)
inflammatory pathways and have potent oral corticosteroid (OCS)
sparing capacity, enabling patients to taper off maintenance OCS
(mOCS). Eosinophilic granulomatosis with polyangiitis (EGPA)
is a rare small to medium vessel vasculitis characterized by asthma
(often severe), multisystem involvement, and blood and tissue
eosinophilia. There are reports of emergent EGPA in patients who
have been receiving T2 biologics.1,2 It is unclear whether this
phenomenon is related to mOCS tapering unmasking preexisting
EGPA and whether inflammatory biomarkers before the biologic
can predict the emergence of EGPA. To address these un-
certainties, we performed a multicenter retrospective study. All
members of the 28 countries in the European Respiratory Society
Severe Heterogeneous Asthma Research Patient-Centered
Collaboration were invited to submit details of patients who
developed EGPA while receiving a T2 biologic.

All patients provided signed consent. Table E1 (in this
article’s Online Repository at www.jaci-inpractice.org) de-
scribes the cases. Results are presented as medians (inter-
quartile ranges [IQR]) unless otherwise specified. We
performed analyses using R software (version 4.3.0, R Core
Team, Vienna, Austria). Because of modest statistical power,
we conducted only descriptive analyses and did not perform
significance testing.

A total of 27 patients (52% female) from 11 countries were
reported. Six were excluded from the current analysis owing to
historical hypereosinophilia (>3,000 cells/mL) and therefore the
possibility of preexisting EGPA. Of the remainder, all had adult-
onset asthma and 18 of 21 (86%) had comorbid sinus disease.
One patient used dupilumab (5%), one omalizumab (5%), three
mepolizumab (14%), and 16 benralizumab (76%). All patients
were receiving the biologic dose licensed for asthma.

The diagnosis of EGPA was made based on the American
College of Rheumatology 20223 (17 patients) and/or the
Mepolizumab in Relapsing or Refractory EGPA trial criteria4 (13
patients) (see Figure E1 in this article’s Online Repository at
www.jaci-inpractice.org). The most common additional features
were worsening sinonasal symptoms or abnormalities (14 of 21;
67%) and pulmonary infiltrates (14 of 21; 67%). Moreover, 10
of 21 patients were newly anti-neutrophil cytoplasmic antibody
positive (48%) and nine of 21 had a biopsy suggestive of
vasculitis (43%).

Of 21 patients, 16 (76%) were receiving mOCS at biologic
initiation (median dose 10 mg/day; IQR, 7.5-10/day). Patients
who were taking mOCS had received a higher OCS load than
those not taking mOCS (who had received OCS for exacerba-
tions) in the year before the biologic: 3,320 mg (IQR, 2208-
4100 mg) versus 1,100 mg (IQR, 800-1,400 mg). Steroid
tapering started 4 weeks (IQR, 4-9 weeks) after biologic initia-
tion, and EGPA was diagnosed 24 weeks (IQR, 12-36 weeks)
after tapering started. By this time, 14 of 16 patients (88%)
either stopped taking mOCS (eight of 16) or were receiving 5 mg
or less daily (six of 16) (Figure 1). There was no clear relationship
between the timing and rate of OCS tapering and EGPA
development. Eosinophilic granulomatosis with polyangiitis was
diagnosed 28 weeks (IQR, 22-52 weeks) after biologic initiation,
and the time from biologic initiation to EGPA diagnosis did not
depend on mOCS use at baseline.

The peak pre-biologic blood eosinophil count (BEC) was high
at 1,050 cells/mL (IQR, 800-1,560 cells/mL; maximum, 2,040
cells/mL) but not positively correlated with BEC at the EGPA
diagnosis (900 cells/mL; IQR, 200-3,400 cells/mL). In three
patients, all of whom were receiving benralizumab, BEC was
0 when EGPA was diagnosed. There was no obvious relationship
between baseline FeNO (at biologic initiation) and FeNO at
EGPA diagnosis. At biologic initiation, six patients had an FeNO
of greater than 100 ppb; at EGPA diagnosis, six patients had an
FeNO of greater than 100 ppb. Two patients had an FeNO of
greater than 100 ppb at both time points.

At EGPA diagnosis, 18 of 21 patients (86%) presented with
worsening asthma symptoms and 16 of 21 (76%) were admitted
to the hospital. Figure 2 shows the prevalence of symptoms when
EGPA was diagnosed. The management of EGPA included
steroids in all 21 patients. The biologic was switched in seven of
21 patients (33%), all of whom switched to mepolizumab (five
patients at 100 mg four times weekly and two patients at 300 mg
four times weekly).

The development of EGPA during administration of a T2
biologic is rare. The presenting symptoms in the current cohort
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FIGURE 1. Time from biologic initiation to diagnosis of eosino-
philic granulomatosis with polyangiitis (EGPA).White circles show
oral corticosteroid dose at biologic initiation and at EGPA diag-
nosis. Green circles indicate patients who were not receiving
maintenance oral corticosteroids at biologic initiation. Black
squares indicate when steroid tapering commenced.
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were similar to those in the published literature,5 which suggests
that T2 biologic use does not alter the clinical presentation. In
the European EGPA study group, 30 of 529 patients with EGPA
(5.7%) developed EGPA during T2 biologic use, 13 of whom
(43%) received anti-IL-5/5R biologics at baseline.1 In our case
series, of 3,720 patients with SA, 21 cases of EGPA were re-
ported (0.6%). Although this figure is susceptible to recall bias, it
indicates overall the low prevalence of this phenomenon. Almost
all patients in our case series (90%) were receiving anti-IL-5/5R
biologics, higher than the proportion in the European EGPA
study group.

Most patients in our case series developed eosinophilia despite
the use of biologics that directly reduce eosinophil numbers. The
mechanisms underlying this are unclear but may involve pathways
that were previously suppressed by the broader immunosuppres-
sive effect of steroids and are activated on steroid tapering. All the
patients in our case series had a high steroid burden before the
biologic, and a higher proportion were receiving mOCS compared
with cohorts with SA published in international registries.6 Most
of those receiving mOCS had tapered to low doses before EGPA
was diagnosed. This suggests that the use of OCS may have been
masking an underlying vasculitis in some patients, or the use of
OCS was preventing progression to overt systemic disease. It re-
mains unclear whether EGPAwould have occurred despite the use
of OCS and whether T2 biologics themselves influenced the
timing or severity of EGPA onset.

For four of the 21 patients in the current cohort, there had
been a clinical suspicion of EGPA before biologic initiation. In
these patients, EGPA was diagnosed earlier than for the rest of
the cohort, at 20 weeks (IQR, 14-24 weeks) versus 32 weeks
(IQR, 24-69 weeks) after biologic initiation. Almost all patients
had sinonasal disease (86%), higher than reported that within
national and international SA registries,7 and the peak historical
BEC (1,050 cells/mL; IQR, 800-1,560 cells/mL) was also higher
than that observed in straightforward T2-high SA. For example,
within the UK SA registry, peak pre-biologic BEC is 700 cells/mL
(IQR, 460-1,100 cells/mL).8 These clinical features likely raised
clinical suspicion.

Almost 50% of the patients newly received the diagnosis of
being ANCA positive. This is similar to the European EGPA
study group cohort of patients who developed EGPA while
receiving biologics for SA.1 Real-world cohorts of SA patients
with comorbid EGPA report less than 30% ANCA positivity.9

Although ANCA negativity is more closely associated with
eosinophil biology, the higher prevalence of ANCA positivity in
this cohort leads us to speculate that these patients may have
been more predisposed to a vasculitic phenotype that was able to
manifest despite T2 biologic therapy. Alternatively, the under-
lying disease severity may have been refractory to suppression by
T2 biologic therapy. Whether the use of T2 biologics, especially
anti-IL-5/5R biologics (used by 19 of 21 patients), prevents the
development of ANCA-negative EGPA needs further
investigation.

In our case series, baseline biomarkers and peak pre-mOCS
eosinophil count bore no relationship to biomarkers at EGPA
onset. Because of the small numbers, we were unable to evaluate
the statistical correlation between biologic type and EGPA
development. Pharmacovigilance data indicate that EGPA cases
have been reported with all T2 biologics,2 suggesting the
involvement of factors other than biologic-specific mechanisms.

This case series has several limitations related to its being
retrospective and susceptible to recall bias. Owing to its multi-
center nature, heterogeneity in clinical management between
countries cannot be excluded. Although no patients had received
the diagnosis of EGPA when they began taking T2 biologics, the
diagnosis of EGPA is challenging, and some patients might have
had undiagnosed disease from the outset. Finally, in view of the
limited numbers, the absence of an obvious relationship between
the timing and rate of steroid tapering and EGPA onset deserves
further exploration.

We have collated a case series of patients who received the
diagnosis of EGPA while taking a T2 biologic for SA. All patients
had a high peak BEC and significant steroid burden before the
biologic, and most had comorbid sinonasal disease. Most
developed symptoms once OCS were tapered, but there was no
clear relationship between the timing and rate of tapering and the
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EGPA diagnosis. We hypothesize that removing the broad
immunosuppressive effects of OCS may have unmasked preex-
isting EGPA or allowed disease progression, and therefore cli-
nicians should remain vigilant.
aDepartment of Respiratory Medicine, University Hospitals Southampton NHS
Foundation Trust, Southampton, United Kingdom

bClinical and Experimental Sciences, School of Medicine, University of South-
ampton, Southampton, United Kingdom

cAcclarogen Ltd, St John’s Innovation Centre, Cambridge, United Kingdom
dNorth Estonia Medical Centre, Tallinn, Estonia
eGuy’s Severe Asthma Centre, Guy’s and St Thomas Hospital, NHS Foundation
Trust, London, United Kingdom

fAllergy Unit and Asthma Center, Verona Integrated University Hospital and
Department of Medicine, University of Verona, Verona, Italy

gUniversity Clinic of Respiratory Diseases Golnik, Slovenia, Slovenia Medical
Faculty, University of Ljubljana, Ljubljana, Slovenia

hNational Koranyi Institute for Pulmonology, Budapest, Hungary
iDepartment of Pulmonary Diseases and Allergy, University Medical Centre
Ljubljana, Slovenia Medical Faculty, University of Ljubljana, Ljubljana, Slovenia

jClinic for Pulmonary Diseases, Clinical Center of Serbia, Serbia
kDepartment of Pulmonology, Lithuanian University of Health Sciences, Kaunas,
Lithuania

lSeventh Respiratory Department and Asthma Centre, Athens Chest Hospital, Sor-
tiria, Greece

mAcademic Medical Centre, University of Amsterdam, Amsterdam, The Netherlands
nMedical University of Lodz, Lodz, Poland
oKarolinksa Severe Asthma Centre, Department of Respiratory Medicine and
Allergology, Karolinska University Hospital, Stockholm, Sweden

pDepartment of Respiratory Medicine, Faculty of Medicine, University Hospital
Hrakec Kralove, Charles University, Hradec Kralove, Czech Republic
qDepartment of Respiratory Medicine, Haga Teaching Hospital, The Hague, The
Netherlands

rMedical Centre Leeuwarden, Leeuwarden, The Netherlands
sJordanovac Clinic for Pulmonary Diseases, University Hospital Centre Zagreb,
KBCZ, Zagreb, Croatia

tDivision of Lung and Airway Research, Institute of Environmental Medicine,
Karolinska Institute, Stockholm, Sweden

uSchool of Biomedical Sciences, University of Melbourne, Melbourne, Victoria,
Australia

vRespiratory Medicine, CHU of Liege, Belgium, Exercise Physiology Lab, Uni-
versity of Liege, Belgium

wDepartment of Respiratory Medicine, Bispebjerg University Hospital, Copenhagen,
Denmark

The SHARP CRC (Severe Heterogeneous Asthma Research Collaboration-Patient
Centred: A European Respiratory Society Clinical Research Collaboration) has
been supported by financial and other contributions from these consortium part-
ners: European Respiratory Society, GlaxoSmithKline Research and Development
Limited, Chiesi Farmaceutici SpA, Novartis Pharma AG, Sanofi-Genzyme Cor-
poration, and Teva Branded Pharmaceutical Products R&D.

Conflict of interest: H. Rupani has received advisory board and speaker fees from
GlaxoSmithKline, Chiesi, AstraZeneca, Sanofi, and Boehringer Ingelheim; con-
ference support from AstraZeneca and Sanofi; and grant funding to her institution
from AstraZeneca and GlaxoSmithKline. A. Nanzer has received conference
support and speaker fees from GlaxoSmithKline, Chiesi, AstraZeneca, and Sanofi.
M. Caminati has received advisory board and speaker fees from GlaxoSmithKline,
Chiesi, AstraZeneca, and Sanofi; and grant funding to his institution from
AstraZeneca, GlaxoSmithKline, and Sanofi. P. Kopac has received honoraria for
lectures from AstraZeneca, Berlin-Chemie Menarini, Chiesi, Swixx BioPharma,
and Medis. Z. Csoma has received advisory board or speaker fees from Astra-
Zeneca, Berlin Chemie, Chiesi, and Sanofi; and conference support from Orion
Pharma. S. Skrgat received honoraria for educational events, invited lectures, and
presentations supported by Sanofi, AstraZeneca, Medis, Berlin Chemie, and
Chiesi; and advisory board fees supported by AstraZeneca. K. Bieksiene has



J ALLERGY CLIN IMMUNOL PRACT
JULY 2025

1862 CLINICAL COMMUNICATIONS
received speaker fees from AstraZeneca, Berlin Chemie, and Norameda. E.
Weersink has received advisory board and speaker fees from GlaxoSmithKline,
AstraZeneca, and Sanofi; conference support from AstraZeneca and Sanofi; and
grant funding to her institution from AstraZeneca. P. Kuna has received personal
fees from Adamed, Berlin Chemie Menarini, AstraZeneca, Foundation for
Advanced Education in the Sciences, Glenmark, GlaxoSmithKline, Celon
Pharma, Novartis, Polypharma, Sandoz, and Teva. V. Yasinska has received
honoraria for lectures from GlaxoSmithKline and AstraZeneca and has partici-
pated in advisory boards for AstraZeneca and GlaxoSmithKline. V. Sedlak has
received honoraria for lectures from GlaxoSmithKline, AstraZeneca, Sanofi,
Novartis, and Boehringer Ingelheim; conference support from GlaxoSmithKline,
AstraZeneca, Sanofi, Novartis, and Boehringer Ingelheim; and advisory board
participation from AstraZeneca, GlaxoSmithKline, Novartis, Boehringer Ingel-
heim, and Sanofi. P. Dennison has received advisory board, speaker fees, and
congress travel support from AstraZeneca, GlaxoSmithKline, Chiesi, and Sanofi.
S. Rink has received honoraria for lectures and educational events from Berlin
Chemie, Chiesi, and Medis; and support for attending meetings from AstraZeneca,
GlaxoSmithKline, Chiesi, and Berlin Chemie. A. ten Brinke reports grants from
AstraZeneca, GlaxoSmithKline, and Teva; and fees for advisory boards and lec-
tures from AstraZeneca, GlaxoSmithKline, Novartis, Teva, Sanofi Genzyme, and
Sterna. S. Popovic-Grle reports consulting fees AstraZeneca, Boehringer Ingel-
heim, GlaxoSmithKline, Novartis, Chiesi, and Pliva; honoraria for lectures and
educational events from AstraZeneca, Boehringer Ingelheim, GlaxoSmithKline,
Berlin Chemie, Novartis, Chiesi, Regeneron/Sanofi, Salvus, Pliva, and Pfizer; and
support for attending meetings from AstraZeneca, Boehringer Ingelheim, Glax-
oSmithKline, Novartis, Chiesi, and Pliva. A. Bossios reports grant funding from
AstraZeneca; and honoraria and lecture fees from AstraZeneca, GlaxoSmithKline,
and Chiesi paid to his institution. K. Samitas has received speaker fees from
Novartis, Elpen, Bristol, Medi-Globe, AstraZeneca, Boehringer Ingelheim, Chiesi,
GlaxoSmithKline, Menarini, MSD, and Special Therapeutics; and unrestricted
research grants from GlaxoSmithKline and Novartis; and served on advisory
boards for GlaxoSmithKline, Chiesi, Special Therapeutics, Menarini, Guidotti,
and AstraZeneca. F. Schleich has received speaker fees from AstraZeneca, Chiesi,
GlaxoSmithKline, Novartis, and Teva; and participated in advisory boards for
AstraZeneca, Chiesi, GlaxoSmithKline, and Sanofi. C. Porsbjerg has received
speaker fees, conference support, and grant funding to her institution from
AstraZeneca, GlaxoSmithKline, Chiesi, Sanofi, Teva, Novartis, and ALK-Abelló.
The rest of the authors declare that they have no relevant conflicts of interest.

Received for publication November 20, 2024; revised February 25, 2025; accepted
for publication April 7, 2025.

Available online April 15, 2025.
Corresponding author: Hitasha Rupani, FRCP, PhD, Department of Respiratory
Medicine, Minerva House, Southampton General Hospital, Tremona Rd, South-
ampton SO16 6YD, United Kingdom. E-mail: h.rupani@nhs.net.

2213-2198
� 2025 The Authors. Published by Elsevier Inc. on behalf of the American Academy
of Allergy, Asthma & Immunology. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
https://doi.org/10.1016/j.jaip.2025.04.011
REFERENCES

1. Caminati M, Fassio A, Alberici F, Baldini C, Bello F, Cameli P, et al. Eosino-
philic granulomatosis with polyangiitis onset in severe asthma patients on
monoclonal antibodies targeting type 2 inflammation: report from the European
EGPA study group. Allergy 2024;79:516-9.

2. Olaguibel JM, Sastre J, Rodríguez JM, Del Pozo V. Eosinophilia induced by
blocking the IL-4/IL-13 pathway: potential mechanisms and clinical outcomes.
J Investig Allergol Clin Immunol 2022;32:165-80.

3. Grayson PC, Ponte C, Suppiah R, Robson JC, Craven A, Judge A, et al. 2022
American College of Rheumatology/European Alliance of Associations for
Rheumatology classification criteria for eosinophilic granulomatosis with poly-
angiitis. Ann Rheum Dis 2022;81:309-14.

4. Wechsler ME, Akuthota P, Jayne D, Khoury P, Klion A, Langford CA, et al.
Mepolizumab or placebo for eosinophilic granulomatosis with polyangiitis.
N Engl J Med 2017;376:1921-32.

5. Emmi G, Bettiol A, Gelain E, Bajema IM, Berti A, Burns S, et al. Evidence-based
guideline for the diagnosis and management of eosinophilic granulomatosis with
polyangiitis. Nat Rev Rheumatol 2023;19:378-93.

6. Wang E, Wechsler ME, Tran TN, Heaney LG, Jones RC, Menzies-Gow AN,
et al. Characterization of severe asthma worldwide: data From the International
Severe Asthma Registry. Chest 2020;157:790-804.

7. Le TT, Price DB, Erhard C, Cook B, Quinton A, Katial R, et al. Disease burden and
access to biologic therapy in patients with severe asthma, 2017-2022: an analysis of
the International Severe Asthma Registry. J Asthma Allergy 2024;17:1055-69.

8. Redmond C, Heaney LG, Chaudhuri R, Jackson DJ, Menzies-Gow A, Pfeffer P,
et al. Benefits of specialist severe asthma management: demographic and
geographic disparities. Eur Respir J 2022;60:2200660.

9. Nanzer AM, Maynard-Paquette A-C, Alam V, Green L, Thomson L, Lam J, et al.
Long-term effectiveness of benralizumab in eosinophilic granulomatosis with
polyangiitis. J Allergy Clin Immunol Pract 2024;12:724-32.

mailto:h.rupani@nhs.net
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jaip.2025.04.011
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref1
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref1
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref1
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref1
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref2
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref2
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref2
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref3
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref3
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref3
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref3
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref4
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref4
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref4
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref5
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref5
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref5
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref6
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref6
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref6
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref7
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref7
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref7
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref8
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref8
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref8
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref9
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref9
http://refhub.elsevier.com/S2213-2198(25)00367-8/sref9


J ALLERGY CLIN IMMUNOL PRACT
VOLUME 13, NUMBER 7

CLINICAL COMMUNICATIONS 1862.e1
ONLINE REPOSITORY
1 (4%)

2 (7%)

2 (7%)

3 (11%)

9 (33%)

10 (37%)

10 (37%)

14 (52%)

14 (52%)

Cardiomyopathy

Alveolar haemorrhage

Glomerulonephritis

Palpable purpura

Histopathology

Neuropathy

ANCA positive

Pulmonary infiltrates

Sino nasal abnormality

2 4 6 8 10 12 14 16 18
Number of Patients

C
lin

ic
al

 F
ea

tu
re

FIGURE E1. Number of patients with each additional feature according to Mepolizumab in Relapsing or Refractory EGPA trial diagnostic
criteria. ANCA, anti-neutrophil cytoplasmic antibody.



TABLE E1. Summary of 27 patient cases

Patient Biologic

Peak historic

BEC, cells/mL
BEC at biologic

start, cells/mL

BEC when EGPA

diagnosed, cells/

mL
FeNO at biologic

start, ppb

mOCS dose at

biologic start, mg

mOCS dose

when EGPA

diagnosed, mg

Estimated

amount of oral

corticosteroid

in previous 12

mo, mg

Time between

biologic initiation

and clinical

consideration of

EGPA, wk Management

1 Benralizumab 1,450 <1,500 300 50-100 10 5 4,200 8 Oral steroids

2 Benralizumab 1,700 <1,500 950 <50 7.5 0 2,700 8 Oral steroids and
methotrexate

3 Benralizumab 797 <1,500 5,250 50-100 10 0 300 12 IV steroids and IV
cyclophosphamide

4 Benralizumab 780 <1,500 40 >100 N/A N/A 800 12 Oral steroids, IV
steroids, and IV
cyclophosphamide

5 Mepolizumab 900 <1,500 900 50-100 7.5 0 3,300 16 Oral steroids and
methotrexate

6 Benralizumab 750 <1,500 0 50-100 10 0 4,500 22 Oral steroids, IV
steroids, and IV
cyclophosphamide

Biologic switched to
mepolizumab 100

mg monthly

7 Mepolizumab 1,700 <1,500 500 <50 5 0 1,915 24 Oral steroids

8 Mepolizumab 2,000 <1,500 800 <50 10 10 800 24 IV steroids and
rituximab

9 Benralizumab 2,040 <1,500 2,040 >100 N/A N/A 2,260 24 Oral steroids and IV
cyclophosphamide.

Biologic switched to
mepolizumab 300

mg monthly

10 Benralizumab 700 <1,500 1,400 >100 N/A N/A 1,100 24 Oral steroids and
azathioprine.

Biologic switched to
mepolizumab 100

mg monthly

11 Benralizumab 800 <1,500 3,500 <50 10 4 4,250 28 IV steroids and
rituximab

12 Benralizumab 500 <1,500 3,400 <50 20 5 4,300 32 Oral steroids.
Biologic switched to

mepolizumab 100
mg monthly

13 Benralizumab 1,560 <1,500 170 >100 10 10 1,800 32 Oral steroids, IV
steroids, and IV
cyclophosphamide
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14 Benralizumab 1,500 1,500-5,000 3,200 >100 10 3 3,650 44 Oral steroids, IV
steroids, and IV
cyclophosphamide

15 Dupilumab 1,060 <1,500 820 50-100 10 0 3,320 52 Oral steroids and IV
steroids.

Biologic switched to
mepolizumab 300

mg monthly

16 Benralizumab
(had previously
been taking

mepolizumab)

840 <1,500 4,800 <50 22.5 0 8,212 52 Oral steroids and
azathioprine.

Biologic switched to
mepolizumab 300

mg monthly

17 Benralizumab 1,500 <1,500 0 >100 N/A N/A 1,400 52 Oral steroids

18 Benralizumab
(had previously
been taking

mepolizumab)

1,200 <1,500 200 <50 N/A N/A 800 120 IV steroids

19 Benralizumab 1,000 1,500-5,000 0 50-100 7.5 0 3,800 120 IV steroids and IV
cyclophosphamide

20 Omalizumab 2,000 <1,500 21,742 50-100 10 0 4,000 144 IV steroids and IV
cyclophosphamide.

Biologic switched to
mepolizumab 100

mg monthly

21 Benralizumab 1,000 1,500-5,000 15,000 50-100 5 5 2,500 240 Oral steroids, IV
steroids, and IV

cyclophosphamide.
Biologic switched to

mepolizumab 100
mg monthly

BEC, blood eosinophil count; EGPA, eosinophilic granulomatosis with polyangiitis; IV, intravenous; mOCS, maintenance oral corticosteroid; N/A, not applicable because these patients were not receiving mOCS at biologic initiation.
Cases are listed in the order that they appear in Figure 1.
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