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To the Editor,

Eosinophilic granulomatosis with polyangiitis (EGPA) is a
complex and heterogeneous disorder marked by asthma, eo-
sinophilia, and systemic vasculitis [1]. While long-term cor-
ticosteroid therapy remains the cornerstone of treatment, its
significant toxicity necessitates safer and more targeted al-
ternatives. Mepolizumab, a monoclonal antibody against in-
terleukin-5 (IL-5), has revolutionized EGPA management by
attenuating eosinophilic inflammation and facilitating corti-
costeroid tapering, as demonstrated in the MIRRA trial [2].
However, therapeutic responses vary widely, underscoring the
urgent need for predictive biomarkers to optimize patient selec-
tion and treatment strategies. To address this, we conducted a
systematic meta-analysis evaluating mepolizumab's efficacy,
safety, and response heterogeneity in EGPA.

We systematically searched MEDLINE, LILACS, ClinicalTr
ials.gov, CENTRAL, and ISI Web of Science (from inception to
October 1, 2024) for studies enrolling EGPA patients treated with

mepolizumab 300mg/month and reporting clinically relevant
outcomes, particularly oral corticosteroid (OCS) dose reduction
after the follow-up period. Search strategy details are available
in Figure S1. Pooled summary measures were calculated using a
random-effects model, and meta-regression explored sources of
heterogeneity [3]. Study quality was assessed using the Institute
of Health Economics (IHE) score, and evidence certainty was
graded with GRADE framework (Tables S1 and S2). Full meth-
ods are provided in the Supporting Information.

Eight retrospective studies comprising 165 EGPA patients
met inclusion criteria, with a mean treatment duration of
95weeks; 161 completed the follow-up (Tables S3 and S4).
Mepolizumab demonstrated substantial OCS-sparing effects,
yielding a mean prednisone equivalent reduction of —6.37mg/
day (95% CI, —8.81 to —3.92), as shown in Figure 1. However,
high heterogeneity (I> 88%) suggested differential responses.
Excluding two outlier studies reduced heterogeneity to 39%,
preserving a significant effect (—4.20mg/day; 95% CI: —5.32 to
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—3.07). Meta-regression identified neuropathy (p=0.025) and
cardiac involvement (p=0.049) as significant predictors of at-
tenuated corticosteroid tapering (Figure 2). No substantial dif-
ference was seen according to study duration (p=0.6), sample
size (p=0.158), EBC at baseline (p=0.321), BVAS at baseline
(p=0.243), age (p=0.443), female sex (p=0.599), sinonasal in-
volvement (p =0.845), skin involvement (p =0.793), gastrointes-
tinal involvement (p=0.446), and ANCA positivity (p=0.604).

Before-After mepolizumab

Pulmonary and renal involvement data were insufficient for
analysis. Further exclusion of a study reporting disproportion-
ately high OCS-sparing effects in patients with minimal neu-
rological or cardiac involvement reduced heterogeneity to 0%,
reinforcing these clinical features as key modifiers of mepoli-
zumab efficacy (Figure S2). Clinically, 30.4% of patients with-
drawn corticosteroids, and 30.5% discontinued concomitant
immunosuppressants (Tables S5 and S6, respectively). Disease

ES 95% CI w N
Abuzakouk 2024  -17.80 -26.91/-8.69 4.77% 7
Bettiol 2022  -11.10 -16.18 /-6.02 8.77% 29 ——
Masumoto-R 2023  -1.30 -6.10/ 3.50 9.15% 10 ——
Masumoto-SR 2023  4.10 -5.73/ -2.47 13.30% 15 —
Matsuno 2024 -5.70 -7.65/-3.75 12.97% 20 —;—
Tsurikisawa-ME 2021 -3.30 -4.93/-1.67 13.30% 20 -
Tsurikisawa-WE 2021 -1.00 -6.16/4.16 8.67% 10 ——
Ueno 2021 -4.30 -6.85/-1.75 12.26% 16 +——
Ueno 2022 -50.70  -62.99/-38.41 3.09% 7
Yamane 2023  -3.80 -4.93/-2.67 13.72% 27 -
Overall (random-effects model) -6.37 -8.81/-3.92  100.00% 161 ——
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FIGURE1 |

Meta-analysis of oral corticosteroids reduction. Meta-analysis on mepolizumab in EGPA patient assessing oral corticosteroids spar-

ing (OCS), reported as mean difference between baseline and post-treatment level. The overall estimated effect (ES) for OCS consumption across
all studies was —6.37 (95% CI, —8.81 to —3.92). A high degree of heterogeneity was observed among the results of individual studies (Heterogeneity:
Tau2=11, Chi2=77.4, df=9 (p<0.00001), I>=88%). ES, effect size; CI, confidence interval; W, weight; N, number of patients.

Before-After mepolizumab

A ES 95% CI w N
Bettiol 2022 -11.10  -16.18/-6.02 4.21% 29
Masumoto-R 2023  -1.30 -6.10/ 3.50 4.64% 10
Masumoto-SR 2023  -4.10 -5.73/-2.47 18.30% 15
Matsuno 2024 -5.70 -7.65/-3.75 15.73% 20
Tsurikisawa-ME 2021 -3.30 -4.93/-1.67 18.32% 20
Tsurikisawa-WE 2021 -1.00 -6.16/4.16 4.10% 10
Ueno 2021 -4.30 -6.85/-1.75 11.79% 16
Yamane 2023 -3.80 -4.93/-2.67 22.91% 27
Overall (random-effects model) -4.20 -5.32/-3.07  100.00% 147

mg/day

Heterogeneity: Tau?=1.1, Chi2=13.7, df=7 (P=0.055), 12=49%
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FIGURE 2 | Meta-analysis of oral corticosteroids reduction and meta-regression analysis following outliers removal. (A) meta-analysis of mepo-
lizumab in EGPA patient assessing oral corticosteroid (OCS) sparing excluding outlier studies, reported as mean difference between baseline and
post-treatment level. The overall estimated effect (ES) for OCS consumption across all studies was —4.20 (95% CI, —5.32 to —3.07). A moderate degree
of heterogeneity was observed among the results of individual studies (Heterogeneity: Tau2=1.1, Chi2=13.7, df=7 (p =0.055), I*=49%). (B) meta-

regression analysis of OCS sparing based on the percentage of neuropathy reported in each study. (C) meta-regression analysis of OCS sparing based

on the percentage of cardiac involvement in each study. ES, effect size; CI, confidence interval; W, weight; N, number of patients.
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remission was reported in 54% of cases (Table S7). Mepolizumab
was well tolerated, with mild to moderate adverse events occur-
ring in 19.3% of patients, and no therapy discontinuations due to
toxicity (Table S8).

These findings underscore EGPA's heterogeneity, where eosin-
ophilic inflammation and ANCA-mediated vasculitis variably
influence organ-specific outcomes. Patients with cardiac or
neurological involvement appear to constitute a more refrac-
tory subgroup with diminished responses to IL-5 blockade.
Emerging evidence suggests IL-5 inhibition may not sufficiently
target ANCA-positive or vasculitis-dominant phenotypes, high-
lighting the need for combination strategies targeting comple-
mentary pathways [4].

Benralizumab, an IL-5Ra antagonist, has demonstrated similar
remission rates and OCS-sparing effects [5]. The Wechsler et al.
(2024) trial reported comparable efficacy between mepolizumab
and benralizumab [6]. However, mepolizumab remains the only
biologic currently approved for EGPA, supported by the most ex-
tensive clinical evidence base.

However, this meta-analysis has limitations, including the ret-
rospective nature of included studies, potential selection and
reporting biases, and heterogeneity in study designs. Variability
in treatment duration, disease activity, organ involvement, and
concomitant therapies at the time of biologic initiation may
impact treatment outcomes and should be considered. EGPA's
rarity and small sample sizes further limit generalizability,
underscoring the need for larger, prospective trials. Given the
lack of standardized tapering protocols, observed outcomes
may partly reflect physician-driven decisions rather than drug
efficacy.

In conclusion, mepolizumab appears to be a promising thera-
peutic option for EGPA management, particularly in reduc-
ing corticosteroid dependence with a favorable safety profile.
Baseline cardiac and neurological involvement may represent
potential determinants of therapeutic response. The variability
in mepolizumab efficacy highlights the complexity of EGPA,
necessitating a precision medicine approach. Future research
should focus on alternative biologics, combination regimens,
and long-term outcomes to further refine EGPA treatment par-
adigms. The open-label extension of the MANDARA trial is ex-
pected to provide more robust evidence on the extra-respiratory
effects of anti-IL5/IL5R therapies.
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