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Abstract

eosinophilic asthma.

therapies.

Treatment with Mepolizumab has been shown to improve systemic involvement in a patient affected by systemic mastocytosis and severe

Eosinophil modulation affects mast cells and could be considered a therapeutic target in cases of mastocytosis unresponsive to conventional

Keywords: Mast cells; systemic mastocytosis; interleukin-5; Mepolizumab; severe eosinophilic asthma.

To the Editor,

Systemic Mastocytosis (SM) is characterized by a clonal proliferation
and accumulation of multifocal clusters of abnormal Mast Cells
(MCs) in one or more tissues or organ systems.

SM includes both indolent and aggressive forms. In MC disorders, the
clinical symptoms are attributable to the release of MC mediators or
the direct tissue infiltration and could involve skin, bone,
gastrointestinal, cardiovascular, respiratory, and neurologic systems.
Although, in recent years, new drugs have been studied for the
treatment of MC disorders, the therapeutic approach, especially in the
case of Aggressive Systemic Mastocytosis (ASM), remains a clinical
challenge.

It is known that eosinophils and MCs interact [1]. In the last decade,
the employment of anti-eosinophils Monoclonal Antibodies (mAbs)
has modified both clinical practice and outcomes in eosinophilic
disorders; no evidence is currently available about the effect of these
drugs on MCs.

We describe the case of a 64-year-old woman diagnosed with severe

eosinophilic asthma in 2007. Treatment with high doses of Inhaled

Corticosteroids (ICS), Long-acting Beta Agonists (LABA), and
Long-Acting Muscarinic Antagonists (LAMA) was established.
Gastroesophageal reflux disease, spinocerebellar ataxia, hepatic
steatosis, and hypertension were comorbidities.

In 2008, the patient underwent frontal osteoma removal surgery, and
in 2009, she presented multiple vertebral fractures, some of which
required vertebroplasty.

2016, the patient presented dyspnea, asthenia, arthralgia, itching,
flushing, urticaria, and diarrhea. Blood tests showed increased
eosinophil count (340 cell/mm3) and serum tryptase (20.7 ug/l). The
patient underwent Bone Marrow Biopsy (BMB), indicating the
presence of atypical CD25pos/CD2posMCs multifocal compact
aggregates with paratrabecular and interstitial distributions. Although
the D816V cKIT mutation was undetectable, the patient was
diagnosed with ASM, according to the 2016 WHO criteria [2].
Therapy with Oral Corticosteroids (OCS) (prednisone 25 mg/die) and
antihistamines were started. However, constitutional symptoms were
poorly controlled, so the patient underwent different cytoreductive
treatments: from March 2017 to August 2018, interferon, dasatinib,
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and finally, cladribine were consecutively employed as therapeutic
approaches, but they were all stopped due to intolerance or
ineffectiveness.

Although a subsequent BMB, performed in 2018, showed histological
remission, serum tryptase was persistently increased (>20 pg/l), and
constitutional symptoms were still uncontrolled and negatively
impacted the patient's quality of life.

Worsening of dyspnea was the primary cause of frequent emergency
room accesses and high dose OCS pulses, so, according to severe
eosinophilic asthma diagnosis, therapy with anti-IL-5 mAb
(mepolizumab 100 mg every 4 weeks) was started on June 2022.
After 6 months of therapy, the patient showed clinically and
functional relevant improvement. After treatment, Forced Expiratory
Volume in the first second (FEV1) was 86% versus 73% pre-therapy;
Fractional Exhaled Nitric Oxide (FeNO) improved from 31 ppb pre-
therapy to 18 ppb, no further OCS pulse was needed.

Moreover, improvements in general, gastrointestinal, and cutaneous

symptoms were observed: asthenia and arthralgia gradually

disappeared, itching resolved, and no further episodes of flushing or
diarrhea occurred. Serum tryptase decreased to 4.6 pg/l, and blood
eosinophil count was 30 cells/mm3. These findings have also been
confirmed at 12 months of clinical evaluation.

Type 2 (T2) inflammatory cytokines were measured before
mepolizumab treatment (4 weeks after the last OCS administration)
(TO) and after 6 months of therapy (T1), using Enzyme-Linked
Immunosorbent Assay (ELISA) kits for serum IL-5, IL-4, IL-13 (Bio-
Techne, UK). Analyses were performed according to the
manufacturer's instructions for each kit. The minimum detectable
dose was 1.08 pg/mL for IL-5, 10 pg/ml for IL-4, and 3.46 pg/ml for
IL-13.

At TO, the serum levels of IL-5 were undetectable (<1.08 pg/ml), as
well as IL-4 (<10 pg/ml), whereas serum IL-13 was 34.33 pg/ml. At
T1, serum IL-13 levels decreased to 20.17 pg/ml, whereas IL-4 serum
levels remained undetectable. Moreover, IL-5 serum levels slightly
increased to 1.27 pg/ml during treatment. (Figure 1) shows the trend
of the cytokines levels during mepolizumab treatment.
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Figure 1: Type 2 cytokines serum levels at baseline (T0) and after 6 months of mepolizumab treatment (T1).

Although the BMB resulted in histological remission after
cytoreductive treatments, tryptasemia persisted, and clinical
symptoms were poorly controlled. The therapy with anti-IL-5 mAb
was shown to improve both clinical manifestations and laboratory
findings.

The inhibition of IL-5 could modulate MCs through direct or
eosinophil-mediated mechanisms. In T2 inflammation, MCs release
IL-5, promoting eosinophil survival, differentiation, and activation.
Moreover, an autocrine effect of IL-5 on MCs was suggested by Ochi
et al., who showed that IL-5 could have a priming effect on MCs,
modulating their phenotype and increasing the production of a

defined profile of cytokines [3].

MCs/eosinophils  cross-stimulation is allowed by different
mechanisms involving surface receptors; it has been reported that
MCs and eosinophils are found in couplets in the nasal mucosal tissue
of patients with allergic rhinitis [4].

Only one similar case has been described in the literature so far.
Guillet et al. [5], in 2020, reported an idiopathic MC activation
syndrome who experienced an excellent clinical and laboratory
response to mepolizumab administered according to a severe asthma
schedule.

Moreover, mepolizumab decreased the number of esophageal
tryptase-positive MCs in pediatric patients affected by eosinophilic

esophagitis [6].
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The role of cytokines in MC diseases is well known. MCs secrete a
broad spectrum of cytokines with pleiotropic effects.

In our case, we evaluated the modification of T2 cytokines serum
concentration after mepolizumab treatment, and we observed a
reduction of IL-13 after 6 months of treatment. It is well known that
MCs synthesize IL-13 upon stimulation. In T2 response, IL-13 seems
to have a more prominent role in the peripheral tissues, such as airway
remodeling, while I1L-4 appears more relevant for central response,
such as in lymph nodes [7].

Moreover, we observed a slight increase of IL-5 serum levels during
treatment, compared to baseline, despite improvement in asthma and
ASM symptoms and blood eosinophil decrease. This data could be
influenced by mepolizumab/IL-5 complex interference. As
previously reported, serum IL-5 appears to not correlate with clinical
response [8].

In conclusion, our data highlight that MCs/eosinophils and MCs/IL-5
interactions could have an essential role in developing and
maintaining MC diseases, and IL-13 could be actively involved.
Further studies are needed to investigate new potential therapeutic
targets in MC diseases. The possible efficacy of anti-IL-5 drugs, as

shown in this case, may represent a topic of speculation.
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