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Comorbidities of severe asthma (SA) are common and affect
both patients’ quality of life and the efficacy of treatment [1].
A classification of comorbidities in SA differentiates between
syndromic and nonsyndromic comorbidities, based on whether
or not, respectively, a common T2 inflammation pathway
is shared. Since the profile of syndromic comorbidities is
patient-specific, treatment of SA and comorbidities with a single
biologic drug (eg, anti-IgE, anti—IL-5/IL-5R, anti-IL-4Ra/IL-13
agents) could represent a transition from precision medicine
to personalized medicine [2].

In this context, interesting similarities can be observed
between biological therapy for SA and severe chronic urticaria
(SCU). Omalizumab was the first biologic proven to be
effective in both conditions, and benralizumab, which is used
to treat severe eosinophilic asthma (SEA), is currently under
scrutiny in SCU [3]. However, the use of biologics specifically
as personalized medicine in patients with co-occurring SA and
SCU has never been studied. The low prevalence of CU in SA,
which is 0.9% in SEA patients treated with mepolizumab [4]

and 5.6% in allergic SEA patients treated with omalizumab [5],
could partly account for this paradox. Moreover, these studies
did not provide information on the severity of CU or on the
response of CU to asthma treatment [4,5].

Three recent case reports from Germany described the
efficacy of monoclonal antibodies targeting eosinophils used
to treat SEA and concomitant SCU [6-8], thus shedding new
light on this potential comorbidity.

We confirm these observations by reporting 3 cases of
complete remission of SCU in patients receiving mepolizumab
for SEA.

All 3 patients were atopic women aged between 35 and
59 years. Two had had asthma from adolescence, the third had
late-onset disease. Asthma became progressively severe over
time and remained uncontrolled despite high-dose inhaled
corticosteroids and long-acting B-agonists, which were
frequently supplemented with oral corticosteroids.

Two patients had co-occurring rhinosinusitis with nasal
polyps (relapsing despite surgery) and nonsteroidal anti-
inflammatory drug (NSAID)-exacerbated respiratory disease
(NERD); the third also had rhinosinusitis, but without nasal
polyps or NERD.

All 3 patients also had CU, which developed many years
after onset of asthma. This lasted between 3 and 8 years
and gradually progressed to SCU. NSAIDs induced CU
exacerbations in all 3 patients, suggesting NSAID-exacerbated
cutaneous disease (NECD); in the 2 NERD patients,
exacerbations of skin and respiratory symptoms coincided.
No patient had autoimmune diseases or positive autoantibody
results (antithyroid, antinuclear, rheumatoid factor).

The greater burden of respiratory symptoms than cutaneous
symptoms on quality of life led us to start SA therapy.

Given the comorbidities of the upper airways, the very
low clinical relevance of allergic sensitizations, and peripheral
blood eosinophil levels >300/uL, the patients were diagnosed
with SEA, and mepolizumab was prescribed according to
guidelines [9].

Asthma symptoms improved significantly during the first
month of therapy, with a magnitude similar to that observed
for mepolizumab super-responders [10]. Surprisingly, the skin
symptoms had disappeared completely only a few days after
the first dose of mepolizumab. The improvement in symptoms
remained stable throughout the follow-up, and none of the 3
patients has discontinued mepolizumab to date (mean follow-
up of 6 months) (Table).

Table. Clinical Response Parameters Measured Before and After Mepolizumab Therapy (Mean Follow-Up, 6 Mo)

Patient #1
Pre Post
ACT 8 25
UCT 2 16
Eosinophil count, cells/uL (%) 510 (10%) 30 (0.60%)
FEV,, L (% predicted) 0.96 (48) 1.83 (90)
FEV//FVC (% predicted) 43(58) 62 (80)

Patient #2 Patient #3
Pre Post Pre Post
8 21 16 22
0 15 5 16
470 (5%) 130 (1.7%) 1420 (16.4%) 190 (3.3%)
2.21(77) 3.44 (120) 1.80 (63) 2.52 (86)
64 (78) 82 (104) 62 (81) 70 (86)

Abbreviations: ACT, asthma control test; FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; UCT, urticaria control test.
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Although limited to few patients, our results raise the
question of whether precision therapy of asthma identified
an unknown T2 comorbidity. Three specific items are worthy
of discussion.

First, we questioned whether SCU was a comorbidity of
SEA or a random coincidence. Considering the prevalence
estimates for SA and SCU in Italy, the cumulative probability
of a causal association between the 2 conditions is rather
small (around 1.16 in 10 000 persons) [11-12]; if we add the
very low prevalence of urticaria found in clinical trials of
SEA treated with mepolizumab (0.9%) [4] and the absence
of autoimmunity in the cases we report, the likelihood of a
random association decreases.

Second, we assessed whether eosinophilia treated with
mepolizumab, which proved effective in both SEA and SCU,
supported the hypothesis of a specific comorbidity. The close
similarity to the patients described in Germany [6-8], both in
terms of clinical features and response to treatment, suggests
that suppression of eosinophils is a key factor, affecting the
clinical outcome in both diseases.

The role of eosinophils in SA and CU is well known,
although differences in the patterns of blood eosinophils
between the 2 conditions are noteworthy. High eosinophil
blood counts are a signature feature of SEA and, as such,
predict the efficacy of biologics targeting eosinophils, while in
SCU, blood eosinophils are usually within the normal range.
In the cases we describe and the German patients [6-8], blood
eosinophil counts were higher than normal, thereby hinting
at a key phenotypic difference between SCU occurring as a
separate disease or as a comorbidity of SEA.

Furthermore, the low prevalence of CU found in large SEA
cohorts [5] suggests that the presence of blood eosinophilia
alone does not provide a sufficient explanation for the
pathogenesis of the comorbidity.

Third, we assessed whether cutaneous hypersensitivity
to NSAIDs, which was common to all 3 patients, was
determinant for syndromic T2 comorbidity in SEA-SCU. The
latest classification of hypersensitivity to NSAIDs divides
clinical manifestations between respiratory and cutaneous
conditions [13]. However, this definition has been questioned,
indicating that a subset of patients with a blended asthma and
urticaria phenotype can be identified among patients with
hypersensitivity to NSAIDs, even though blended reactions
are almost never found in NECD patients [14].

In another study, the prevalence of patients with NECD
was 9.3% within the phenotypic cluster of NERD patients
with various concomitant types of urticaria. In this cluster, the
prevalence of patients with peripheral eosinophilia >400/uL was
18.6%; however, neither the prevalence of patients with both
NECD and eosinophilia >400/uL nor the severity of asthma
among NECD patients was documented [15]. The patients we
report may belong to this cluster, despite one not having NERD.

The therapeutic effect of mepolizumab in the 3 cases
discussed here suggests the pivotal role of eosinophils in
patients with concomitant SEA and SCU-NECD, with and
without NERD. Neither NECD nor NERD was described in
the 3 German cases [6-8].

In conclusion, we confirmed initial findings on the efficacy
of biologics targeting eosinophils in SEA and concomitant
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SCU, suggesting that these agents could become the
personalized treatment for this association. The underlying
mechanisms of this prospective syndromic T2 comorbidity
remain elusive and warrant further exploration.

Funding

The authors declare that no funding was received for the
present study.

Conflicts of Interest

Leonardo Antonicelli: consulting fees for GSK and
AstraZeneca; payment or honoraria for lectures, presentations,
speaker bureaus, manuscript writing, or educational events
from GSK, AstraZeneca, and Sanofi Genzyme; support for
attending meetings and/or travel from Mylan.

Maria Beatrice Bilo: consulting fees for ALK and Novartis;
payment or honoraria for lectures, presentations, speaker
bureaus, manuscript writing or educational events from GSK,
Menarini, AstraZeneca Sanofi Genzyme, and Novartis.

Maria Stella Garritani: payment or honoraria for lectures,
presentations, speaker bureaus, manuscript writing, or
educational events from Menarini and AstraZeneca.

The remaining authors declare that they have no conflicts
of interest.

References

1. Bilo MB, Antonicelli L, Carone M, De Michele F Menzella F
Musarra A, et al. Severe asthma management in the era of
biologics: insights of the Italian Registry on Severe Asthma
(IRSA). Eur Ann Allergy Clin Immunol. 2021;53:103-14.

2. Cosmil, Maggi L, Mazzoni A, Liotta F, Annunziato F. Biologicals
targeting type 2 immunity: Lessons learned from asthma, CU
and atopic dermatitis. Eur J Immunol. 2019;49:1334-43.

3. Bernstein JA, Singh U, Rao MB, Berendts K, Zhang X, Mutasim
D. Benralizumab for Chronic Spontaneous Urticaria. N Engl J
Med. 2020;383:1389-91.

4. Silver J, Bogart M, Packnett E, Wu J, McMorrow D, Hahn B.
Real-World Reductions in Oral Corticosteroid Use in the USA
Following Mepolizumab Therapy for SA. J Asthma Allergy.
2020;13:689.

5. Chen M, Choo E, Yoo B, Raut P, Haselkorn T, Pazwash H, et al.
No difference in omalizumab efficacy in patients with asthma
by number of asthma-related and allergic comorbidities. Ann
Allergy Asthma Immunol. 2021;126:666-73.

6. Magerl M, Terhorst D, Metz M, Altrichter S, Zuberbier T,
Maurer M, et al. Benefit of mepolizumab treatment in a
patient with chronic spontaneous urticaria. J Dtsch Dermatol
Ges. 2018;16:477-8.

7. Maurer M, Altrichter S, Metz M, Zuberbier T, Church MK,
Bergmann KC. Benefit from reslizumab treatment in a patient
with chronic spontaneous urticaria and cold urticaria. J Eur
Acad Dermatol Venereol. 2018;32:e112-3.

8. Bergmann KC, Altrichter S, Maurer M. Benefit of benralizumab
treatment in a patient with chronic symptomatic
dermographism. J Eur Acad Dermatol Venereol. 2019;33:e413-
15.

J Investig Allergol Clin Immunol 2023; Vol. 33(1): 45-56



56 Practitioner's Corner — Short Communications

9. DelgadoJ, Davilall, Dominguez-Ortega J. Severe Asthma Group
(SEAIC). Clinical Recommendations for the Management of
Biological Treatments in Severe Asthma Patients: A Consensus
Statement. J Investig Allergol Clin Immunol. 2021;31:36-43.

10. Harvey ES, Langton D, Katelaris C, Stevens S, Farah CS,
Gillman A, et al. Mepolizumab effectiveness and identification
of super-responders in SA. Eur Respir J. 2020;55:1902420.

11. Lapi F, Cassano N, Pegoraro V, Cataldo N, Heiman F, Cricelli |,
et al. Epidemiology of chronic spontaneous urticaria: results
from a nationwide, population-based study in Italy. Br J
Dermatol. 2016;174:996-1004.

12. Rimoldi M, Rossi O, Rota N. State of the art of chronic
spontaneous urticaria in Italy: a multicentre survey to
evaluate physicians' and patients' perspectives. BMJ Open.
2016;6:e012378.

13. Kowalski ML, Asero R, Bavbek S, Blanca M, Blanca-Lopez N,
Bochenek G, et al. Classification and practical approach to the
diagnosis and management of hypersensitivity to nonsteroidal
anti-inflammatory drugs. Allergy. 2013;68:1219-32.

14. Dofa |, Barrionuevo E, Salas M, Laguna JJ, Agliindez J, Garcia-
Martin E, et al. NSAIDs-hypersensitivity often induces a

J Investig Allergol Clin Immunol 2023; Vol. 33(1): 45-56

blended reaction pattern involving multiple organs. Sci Rep.
2018;8:16710.

15. Lee HY, Ye YM, Kim SH, Ban GY, Kim SC, Kim JH, et al.
Identification of phenotypic clusters of nonsteroidal anti-
inflammatory drugs exacerbated respiratory disease. Allergy.
2017;72:616-26.

I Manuscript received July 15, 2021, accepted for publication
November 26, 2021.

M Beatrice Bilo

Dipartimento di Scienze Molecolari e Cliniche, Universita
Politecnica delle Marche, SOSD Allergologia, Dipartmento
di Medicina Interna, Azienda Ospedaliero-Universitaria
Ospedali Riuniti

Via Tronto 10 A

60126 Ancona, ltaly

E-mail: m.b.bilo@univpm.it

© 2023 Esmon Publicidad



