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To the Editor:

Monoclonal antibodies targeting interleukin (IL)-5 (mepolizumab) or its receptor (IL-5R) (benralizumab)
are biological drugs used to treat severe asthma. Both have proven efficacy in reducing exacerbations,
restoring asthma control and sparing corticosteroid use, with good safety profiles [1-3].
Anti-IL-5/-5R-associated inflammatory arthritis was first reported in 2021 in six patients with severe
asthma and one patient with chronic eosinophilic pneumonia [4, 5]. In our French severe asthma network
CRISALLIS, we have been challenged by several cases of destructive polyarthritis that developed after the
initiation of anti-IL5/-5R therapies in severe asthma patients.

Therefore, to investigate the relationship between articular manifestations and anti-IL5/-5R therapies, we
conducted a retrospective observational study in two ways: by issuing a call for cases to French
pulmonologists from January to December 2022 and by querying the national pharmacovigilance register.
We included adults receiving mepolizumab or benralizumab for severe asthma and presenting new or
worsening arthralgia and/or arthritis that resulted in evaluation by a rheumatologist.

By calling for cases, we identified 22 patients receiving mepolizumab (n=15) or benralizumab (n=7) from
seven different centres in France (table 1). Briefly, patients were mainly middle-aged (meantsp age at
onset of articular manifestations was 62.8+8.9 years) women (n=18, 82%), with late-onset eosinophilic
(n=15) and steroid-dependent severe asthma (n=14, mean+sp daily dose 12.8+14.1 mg). All patients have
attended a systematic evaluation to confirm the diagnosis of severe asthma [6]. Eight (36.4%) patients had
an allergic sensitisation and four (18.2%) presented nasal polyposis. 10 (45.4%) had previously received
omalizumab. All but one patient were good responders to their anti-IL5/-5R therapy.

Articular manifestations appeared (n=17) or deteriorated (n=5) at a mean+sp 11+10 months after initiation
of the anti-IL5/-5R biologic. Oral corticosteroids (OCS) had been weaned in 10 (71%) of the 14
OCS-dependent patients. After specialised rheumatologist evaluation, several diagnoses were retained:
calcium pyrophosphate dihydrate crystal deposition disease (CPPD) (n=6, two of whom possibly had a
pre-existing condition), polymyalgia rheumatica (PMR) (n=3), anti-cyclic citrullinated peptide (CCP)
seropositive rheumatoid arthritis (n=2, one of whom possibly had a pre-existing condition), psoriatic arthritis
(n=1), unclassified chronic inflammatory arthritis (n=3, one of whom possibly had a pre-existing condition)
and aspecific polyarthralgia (n=7, one of whom possibly had a pre-existing condition). Four patients had
bone erosions on joint imaging; 11 required additional disease-modifying antirheumatic drugs (DMARDs);
and 10 required low-dose OCS to control the articular manifestations. In nine patients, anti-IL-5/-5R
therapies were discontinued, which led to alleviation of articular symptoms in only three of them.

To complete our analysis, we obtained data from the French pharmacovigilance database, focusing on all
reported cases of musculoskeletal and connective tissue disorders with suspected anti-IL-5/-5R therapy
causality. After removing duplicates from our series and excluding short-term symptoms related to
injections (n=10 cases), we collected 21 additional cases of rheumatic disorders (mepolizumab n=13;
benralizumab n=8). Patients were mainly women (17 out of 21, 80%), with mean+sp age 55.7+12.5 years.
The following diagnoses were reported: rheumatoid arthritis (n=3), eosinophilic granulomatosis with
polyangiitis (n=2), PMR (n=2), unclassified inflammatory monoarthritis or synovitis (n=2) and bursitis
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TABLE 1 Patient characteristics, clinical and biological presentation, and outcomes from the series issued by a national call for cases

Patient Sex Age
number years

Biologic Previous Daily

treatment mOCS

biologic

mOCS mOCS
dose weaned
with biologic before mg-day™*

during symptom
biologic onset
treatment  mg-day—*

mOCS dose at
rheumatologic of biologic

Duration

treatment
prior to
symptom
onset
months

Rheumatologic
diagnosis

Bone

Biologic

erosion discontinuation
on joint
imaging

Rheumatologic
treatments

Adrenal

insufficiency

Follow-up (asthma)

Mepolizumab Yes Yes
Omalizumab

Mepolizumab Yes No
Omalizumab

Mepolizumab Yes Yes
Omalizumab

Mepolizumab Yes Yes
Omalizumab

Mepolizumab Yes Yes
Omalizumab

Mepolizumab Yes Yes
Omalizumab

15 Yes 5

NR NR NR

20 Yes NA

20 Yes 0

5 Yes 0

14

16

10

15

Unclassified
chronic
inflammatory
arthritis

Psoriasic arthritis

CPPD

CPPD

Unclassified
chronic
inflammatory
arthritis

Aspecific
polyarthralgia

No

Yes

Yes

Yes

Yes

No

No

No

No

0OCS, MTX,
abatacept

0OCS, MTX,
leflunomide,
secukinumab,

ixekizumab

Joint CS injection

i.v. CS, OCS, MTX,
joint CS injection,
tocilizumab,
sarilumab

0CS, MTX

Joint CS injection

Absent

Absent

Absent

Absent

Absent

Not assessed

Peristent
rheumatological
symptoms
requiring OCS
(5 mg-day™)
Switch to
dupilumab
36 months after
rheumatologic
symptom onset
Rheumatological
symptoms
controlled by
ixekizumab
Switch to
benralizumab, with
no worsening of
rheumatological
symptoms
Good clinical
progress for
rheumatological
symptoms
Asthma controlled
by mepolizumab
Active
rheumatological
symptoms
Continuation of
0CS (5 mg-day™)
and MTX
Asthma well
controlled by
mepolizumab
Rheumatological
symptoms
controlled by OCS
(6 mg-day™)
Asthma controlled
by mepolizumab
and OCS
Asthma controlled
by mepolizumab

Continued
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TABLE 1 Continued
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Patient Sex Age Biologic Previous Daily mOCS mOCS  mOCS dose at Duration  Rheumatologic Bone Biologic Rheumatologic Adrenal Follow-up (asthma)
number years treatment  mOCS dose weaned rheumatologic of biologic diagnosis erosion discontinuation treatments insufficiency
with biologic before mg-day™* during symptom treatment on joint
biologic biologic onset prior to imaging
treatment  mg-day " symptom
onset
months
7 M 60 Mepolizumab Yes Yes 7 Yes 2.5 9 CPPD No No Colchicine Yes No recurrence of
Omalizumab 11 months after  rheumatological
rheumatological symptoms
symptom onset Worsening of
asthma. Diagnosis
of allergic
bronchopulmonary
aspergillosis
associated with
asthma
8 F 63 Mepolizumab Yes Yes 10 Yes 0 22 Aspecific No Yes Hydroxychloroquine Absent Insufficient
Omalizumab polyarthralgia response to

hydroxychloroquine
Loss of asthma
control with
mepolizumab
12 months after
onset of
rheumatological
symptoms
Switch to
dupilumab
9 F 60 Mepolizumab Yes Yes 10 Yes 7.5 3 CPPD No Yes MTX, anakinra Absent OCS tapering,
Omalizumab continuation of
MTX due to
arthralgia
Loss of asthma
control after OCS
tapering
Switch to
dupilumab
Neither asthma nor
rheumatological
symptoms have yet
been re-assessed
10 M 56 Mepolizumab No No NR NR NR 22 PMR NA Yes 0CS, MTX Absent Rheumatological
symptoms
resolution with
OCS and MTX
Switch to
benralizumab with
a good response

Continued
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TABLE 1 Continued
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Patient Sex Age Biologic Previous Daily mOCS mOCS  mOCS dose at Duration  Rheumatologic Bone Biologic Rheumatologic Adrenal Follow-up (asthma)
number years treatment  mOCS dose weaned rheumatologic of biologic diagnosis erosion discontinuation treatments insufficiency
with biologic before mg-day™* during symptom treatment on joint
biologic biologic onset prior to imaging
treatment mg'day'1 symptom
onset
months
11 F 65 Mepolizumab No Yes 20 Yes 7.5 2 CPPD No No Level 2 analgesics Absent OCS tapering

Continuation of
mepolizumab

12 F 62 Mepolizumab No No NR NR NR 7 Aspecific No No Etanercept Absent Severe asthma
polyarthralgia relapse leading to
etanercept
discontinuation
13 F 74 Mepolizumab No Yes 10 Yes 0 40 PMR NA Yes ocs Not assessed OCS tapering
initially and

mepolizumab
discontinuation
with no loss of
control of asthma,
but relapse of
rheumatological

symptoms
requiring OCS
(1 mg-day™)
14 F 59 Mepolizumab No Yes 20 No 20 3 Aspecific NA Yes None Absent Rheumatological
polyarthralgia symptoms

improved after
mepolizumab
discontinuation
Switch to
benralizumab with
a good result
15 F 56 Mepolizumab No No NR NR NR 2 Aspecific No Yes Level 2 analgesics Not assessed Rheumatological
polyarthralgia symptoms
improved after
mepolizumab
discontinuation
Switch to
benralizumab with
good control

16 F 56 Benralizumab Yes Yes 10 No 10 4 Unclassified No No i.v. CS, OCS Not assessed Difficul control of
Dupilumab chronic rheumatological
inflammatory symptoms,
arthritis introduction of
clomipramine
hydrochloride

Continuation of
0CS (10 mg-day™?)
and benralizumab

for asthma

Continued
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TABLE 1 Continued

Patient Sex Age
number years

Previous
treatment

Biologic

Daily
mOCS
with biologic before mg-day™*
biologic

moOCS
dose

mOCS
weaned
during
biologic
treatment

mOCS dose at
rheumatologic of biologic

symptom
onset
mg-day™*

Duration  Rheumatologic
diagnosis
treatment
prior to
symptom
onset
months

Bone

erosion discontinuation

on joint
imaging

Biologic

Adrenal
insufficiency

Rheumatologic Follow-up (asthma)

treatments

17 F 48

18 F 53

19 F 57

20 M 57

Benralizumab No

Benralizumab No

Benralizumab No

Benralizumab Yes
Omalizumab,
mepolizumab

Yes

No

No

No

NR

NR

NR

No

NR

NR

NR

NR

NR

NR

0 RA
(anti-CCP-positive)

6 Aspecific
polyarthralgia

26 RA
(anti-CCP-positive)

9 Unclassified
chronic
inflammatory
arthritis

Yes

No

Yes

No

No

No

Yes

No

0OCS, joint CS Not assessed
injection, MTX,
tocilizumab,
rituximab,
baricitinib,
abatacept,
etanercept
Level 2 analgesics,
physical therapy

Active RA requiring
a switch to
adalimumab and
continuation of
0CS (10 mg-day™)
Asthma controlled
by benralizumab
Good clinical
progress for
rheumatological
symptoms
Asthma controlled
by benralizumab
Loss of asthma
control with
benralizumab and
persistent
rheumatological
symptoms,

11 months after
symptom onset
Switch to
tezepelumab with
better asthma
control
Rheumatological
symptoms have not
yet been
re-assessed
No need for
specific
rheumatological
treatment
Asthma controlled
by benralizumab

Absent

Ocassional use of Absent

NSAIDs

Level 2 analgesics, Absent

physical therapy

Continued
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TABLE 1 Continued

Patient Sex Age Biologic Previous Daily moOCS mOCS  mOCS dose at Duration  Rheumatologic Bone Biologic Rheumatologic Adrenal Follow-up (asthma)
number years treatment  mOCS dose weaned rheumatologic of biologic diagnosis erosion discontinuation treatments insufficiency
with biologic before mg-day™* during symptom treatment on joint
biologic biologic onset prior to imaging
treatment  mg-day * symptom
onset
months
21 F 68 Benralizumab No Yes 60 Yes 30 2 Aspecific No No Level 2 analgesics Absent No need for
polyarthralgia specific
rheumatological
treatment

Asthma controlled
by benralizumab
22 F 73 Benralizumab Yes No NR NR NR 25 CPPD No No Hydroxychloroquine Absent Good control of
rheumatological
symptoms by
hydroxychloroquine
Asthma controlled
by benralizumab

mOCS: maintenance oral corticosteroids; M: male; F: female; MTX: methotrexate; NR: not relevant; NA: not available; CPPD: calcium pyrophosphate dihydrate crystal deposition disease;
CS: corticosteroid; i.v.: intravenous; PMR: polymyalgia rheumatica; RA: rheumatoid arthritis; CCP: cyclic citrullinated peptide; NSAID: nonsteroidal anti-inflammatory drug.
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(n=1), For the remaining 11 patients, no specific rheumatological diagnosis was reported except symptoms.
In this group, articular manifestations developed at a meant+sp 10+16 months after treatment initiation, and
six cases were classified as severe adverse events. In these spontaneous anonymous reports, information on
OCS tapering and concurrent treatments was lacking.

Here we report the largest series of severe asthma patients (22 from our case series and 21 additional cases
from the national pharmacovigilance database) experiencing articular manifestations associated with
anti-IL-5/-5R therapy.

Rheumatic adverse events are rarely described to date in severe asthma patients receiving anti-IL5/-5R
biologics, and when done so, are poorly detailed. The prevalence was similar to placebo in phase III
randomised control trials (RCTs) (5-6% with mepolizumab and 2-3% with benralizumab versus 5% and
2% in respective placebo groups) [1, 7]. Musculoskeletal and connective tissue disorders occurred in 2—
13% of cases in real life and in phase 4 long-term follow-up studies [8, 9]. The rate of arthralgia ranged
from 0% to 34.7% in real-life observational studies, but the diagnosis under the term “arthralgia” is
imprecise [10-12]. Outside arthralgia, our case series features varied inflammatory disorders, mostly
negative for anti-CCP antibodies and rheumatoid factor, with possible bone erosions, sometimes requiring
DMARDs, and occurring after 10—11 months of treatment. This relatively late onset could explain why
these cases were not reported in phase III RCTs with a limited follow-up of 52 weeks.

The extrinsic causality of anti-IL-5/-5R biologics could be questioned. Indeed, nine patients discontinued
biologics after onset of rheumatic symptoms, with no clinical improvement in six. In the others, despite a
suspected adverse event, the treatment was maintained because asthma was well controlled. Articular
manifestations were managed by rheumatologists using other ways. Moreover, the rheumatic disease could
have existed before biologic initiation, as for the five out of 22 patients who deteriorated after initiation,
and symptoms unmasked with OCS withdrawal. However, one-third of our 22 patients (n=7) did not
receive daily OCS before biologic initiation, and symptoms were independent of OCS tapering in five
patients. Moreover, 46% had previously received omalizumab without such symptoms, despite good
response and similar OCS weaning. Regardless of 15 years of omalizumab use worldwide, rheumatic
adverse events have been rarely described, even in OCS-dependent patients [13]. Steroid-induced adrenal
insufficiency, which can also induce muscle and joint pains, was diagnosed in only one patient, 11 months
after onset of articular symptoms, ruling out a potential differential diagnosis. In the data obtained from the
French pharmacovigilance database, hydrocortisone use was reported for two patients (one treated with
mepolizumab, one with benralizumab), but no diagnosis of adrenal insufficiency was reported.

Recent observations support the role of anti-IL-5 drugs in the development of these various types of
inflammatory rheumatisms such as systemic autoimmune diseases and rheumatism involving the innate
immune system (i.e. CPPD). First, a dual role of eosinophils in a combined murine model of arthritis and
asthma has been described: a subpopulation of eosinophils, named regulatory eosinophils (rEOS), was
found to play a protective role in the joint compartment, via the production of pro-resolving mediators [5].
These rEOS differed from the inflammatory subpopulation isolated in the lung and expanded on systemic
upregulation of IL-5 released by lung type 2 innate lymphoid cells. In mice, mepolizumab increased
inflammation and bone erosion. TEOS were also identified in the blood and the synovial membrane in
patients with rheumatoid arthritis in remission, but not in the active stage [5]. Lastly, inactive rheumatoid
arthritis patients with concomitant asthma developed a flare of disease after mepolizumab treatment, which
might be explained by the depletion of synovial anti-inflammatory rEOS, thus leading to deregulation of
the local anti-inflammation balance [5]. Second, the use of dupilumab, an anti-IL-4/-13R biologic, in
patients with atopic dermatitis, has also been associated with the occurrence of articular manifestations,
mainly seronegative arthritis and enthesopathy, but not with polygenic humoral-mediated autoimmune
diseases such as rheumatoid arthritis [14]. The main hypothesis to explain this observation is a polarisation
toward T-helper and type 17 T-helper pathways induced by blocking the IL-3/-4 pathway.

Altogether, these data support the role of a blockade of type-2 inflammation in the occurrence of articular
manifestations in anti-IL-5/-5R-treated patients. The role of underlying disease, asthma or atopic dermatitis,
in directing articular manifestations toward a specific rheumatic phenotype remains to be elucidated.

The main limitations of this study are related to its retrospective design. Despite the collaboration of a
large network of French pulmonologists and the analysis of the French pharmacovigilance database, we
were unable to evaluate the true incidence of these adverse events. Further analysis of larger populations is
needed to provide a more comprehensive evaluation of the association of anti-IL-5 blockade and articular
manifestations.
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Whether the IL-5-targeting biologics played a causal role in the flares of such rheumatisms, and the exact
mechanisms leading to an immune imbalance in rheumatisms involving either adaptive or innate immune
system remain unknown. Rigorous multidisciplinary team discussion should be carried out to assess the
risk—benefit balance of withholding effective biologic treatment in these severe asthma patients in light of
high morbidity. Nonetheless, expert rheumatologic evaluation and management is essential, as these
articular manifestations may have an important functional impact, a potential progression to joint
destruction and may require the use of DMARDs. As already reported, dual biologic therapy for treating
rheumatic diseases and severe asthma was safe and well tolerated [15, 16].

To conclude, rheumatic conditions should be screened, and if present, monitored, before and during
anti-IL-5/-5R  therapies. Whether discontinuation of anti-IL-5/-5R therapy may improve rheumatic
manifestations remains to be evaluated in larger series.

Clairelyne Dupin ®**?, Soléne Valéry>'?, Laurent Guilleminault’***, Gilles Devouassoux®®,
Marine Merveilleau®, Maud Russier®, Giséle Mourin’, Johana Pradelli®, Philippe Bonniaud®,
Mathilde Le Brun @', Esther Ebstein'®, Pierre-Antoine Juge'®, Agnés Lillo-Lelouet'! and
Camille Taillé @

!Service de Pneumologie et Centre de référence pour les maladies respiratoires rares, Hopital Bichat,
AP-HP Nord-Université Paris Cité, Paris, France. CRISALIS F-CRIN network, Paris, France. 3Service de
Pneumologie, Hopital Larrey, CHU de Toulouse, Toulouse, France. “Institut Toulousain des Maladies
Infectieuses et Inflammatoires (Infinity) INSERM UMR1291 - CNRS UMR5051 - Université Toulouse Ill,
Toulouse, France. ®Service de Pneumologie, Hopital de la Croix Rousse, Lyon, France. SCabinet de
Pneumologie, Maison Médicale du Larry, Olivet, France. “Clinique d’Occitanie, Muret, France. ®Service
de Pneumologie-Allergologie, CHU de Nice, Nice, France. Service de Pneumologie et Soins Intensifs
Respiratoires, CHU Dijon-Bourgogne, Dijon, France. '°Service de Rhumatologie, Hopital Bichat, AP-HP
Nord-Université Paris Cité, Paris, France. 'Centre Régional de Pharmacovigilance de Paris, Hopital
Européen Georges Pompidou, Paris, France. *C. Dupin and S. Valéry contributed equally to the
submitted work.

Corresponding author: Camille Taillé (camille.taille@aphp.fr)

Provenance: Submitted article, peer reviewed.

Conflict of interest: C. Dupin reports consulting fees from AstraZeneca, Sanofi and GSK; lecture honoraria from
AstraZeneca, GSK, Sanofi, Novartis, Chiesi, OPA Pratique, Pneumoscoop and La Lettre du Pneumologue; and travel
support from AstraZeneca, Sanofi, Novartis, Chiesi and GSK; all outside the submitted work. L. Guilleminault
reports grants from AstraZeneca; consulting fees from Bayer, MSD, AstraZeneca, GSK, Novartis, Sanofi and Chiesi;
lecture honoraria from MSD, AstraZeneca, GSK, Novartis, Sanofi and Chiesi; payment for expert testimony from
Bayer, MSD and Sanofi; and travel support from MSD, AstraZeneca, GSK, Novartis and Sanofi; all outside the
submitted work. G. Devouassoux reports lecture or consulting fees from GSK, Menarini, ALK, AstraZeneca, Novartis,
Chiesi and Sanofi; payment for expert testimony from GSK, AstraZeneca, Sanofi and Chiesi; and travel support
from AstraZeneca, GSK, Sanofi, Novartis, Chiesi; all outside the submitted work. M. Le Brun reports grants from
GSK, AstenSante and Novartis; lecture honoraria from GSK and La Revue du Praticien; and travel support from
Asten Santé and Novartis; all outside the submitted work. G. Mourin reports lecture honoraria from AstraZeneca
and GSK; and travel support from AstraZeneca, Sanofi, Menarini and GSK; all outside the submitted work.
P. Bonniaud reports grants from AstraZeneca; lecture honoraria from Sanofi and AstraZeneca; travel support from
AstraZeneca, Novartis and Sanofi; advisory board participation from AstraZeneca, Novartis, Sanofi and GSK; all
outside the submitted work. E. Ebstein reports consulting fees from Abbvie, Novartis and BMS; lecture honoraria
from UCB and Galapagos; and travel support from UCB and Novartis; all outside the submitted work. C. Taillé
reports grants from GSK; consulting fees from AstraZeneca, GSK and Sanofi; lecture honoraria from AstraZeneca,
GSK, Sanofi, Novartis, Stallergenes and Chiesi; and travel support from AstraZeneca and GSK; all outside the
submitted work. S. Valéry, M. Merveilleau, M. Russier, J. Pradelli, P-A. Juge all have nothing to disclose.

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

https://doi.org/10.1183/23120541.00935-2023 8


https://orcid.org/0000-0001-7957-8195
https://orcid.org/0009-0007-1906-453X
https://orcid.org/0000-0001-9768-5728
mailto:camille.taille@aphp.fr

ERJ OPEN RESEARCH

10

11

12

13

14

15

16

RESEARCH LETTER | C. DUPIN ET AL.

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,-agonists (SIROCCO): a
randomised, multicentre, placebo-controlled phase 3 trial. Lancet 2016; 388: 2115-2127.

Taillé C, Chanez P, Devouassoux G, et al. Mepolizumab in a population with severe eosinophilic asthma and
corticosteroid dependence: results from a French early access programme. Eur Respir J 2020; 55: 1902345.
Kawabata H, Satoh M, Yatera K. Development of rheumatoid arthritis during anti-interleukin-5 therapy in a
patient with refractory chronic eosinophilic pneumonia. J Asthma Allergy 2021; 14: 1425-1430.

Andreev D, Liu M, Kachler K, et al. Regulatory eosinophils induce the resolution of experimental arthritis and
appear in remission state of human rheumatoid arthritis. Ann Rheum Dis 2021; 80: 451-468.

Begne C, Justet A, Dupin C, et al. Evaluation in a severe asthma expert center improves asthma outcomes
regardless of step-up in asthma therapy. J Allergy Clin Immunol Pract 2020; 8: 1439-1442.

FitzGerald JM, Bleecker ER, Nair P, et al. Benralizumab, an anti-interleukin-5 receptor oo monoclonal antibody,
as add-on treatment for patients with severe, uncontrolled, eosinophilic asthma (CALIMA): a randomised,
double-blind, placebo-controlled phase 3 trial. Lancet 2016; 388: 2128-2141.

Moore WC, Kornmann O, Humbert M, et al. Stopping versus continuing long-term mepolizumab treatment in
severe eosinophilic asthma (COMET study). Eur Respir J 2022; 59: 2100396.

Harrison T, Canonica GW, Chupp G, et al. Real-world mepolizumab in the prospective severe asthma
REALITI-A study: initial analysis. Eur Respir J 2020; 56: 2000151.

Sousa J, Taborda-Barata L, Monteiro C. Biological therapy-associated adverse reactions in asthma: analysis of
reporting to the Portuguese pharmacovigilance system. Expert Opin Drug Saf 2020; 19: 99-106.

Israel E, Canonica GW, Brusselle G, et al. Real-life effectiveness of mepolizumab in severe asthma: a
systematic literature review. J Asthma 2022; 59: 2201-2217.

Montero-Pérez O, Contreras-Rey MB, Sdnchez-Gémez E. Effectiveness and safety of mepolizumab in severe
refractory eosinophilic asthma: results in clinical practice. Drugs Context 2019; 8: 212584.

To Y, Kono Y, Tsuzuki R, et al. Rheumatoid arthritis-like polyarthralgia after the initiation of omalizumab
treatment: a case series. J Allergy Clin Immunol Pract 2021; 9: 3510-3512.

Bridgewood C, Wittmann M, Macleod T, et al. T helper 2 IL-4/IL-13 dual blockade with dupilumab is linked to
some emergent T helper 17-type diseases, including seronegative arthritis and enthesitis/enthesopathy, but
not to humoral autoimmune diseases. J Invest Dermatol 2022; 142: 2660-2667.

Malik M, Jones B, Williams E, et al. Dual biologic therapy for the treatment of rheumatic diseases and
asthma: a case series. Rheumatol Adv Pract 2023; 7: rkad018.

Serajeddini H, Venegas Garrido C, Bhalla A, et al. A case series of dual biologics therapy for severe asthma. J
Allergy Clin Immunol Pract 2023; 11: 335-340.

https://doi.org/10.1183/23120541.00935-2023 9



	Articular manifestations related to anti-interleukin-5 therapies in severe asthma: a case series
	References


