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ABSTRACT

Background: Dupilumab, a monoclonal antibody targeting the interleukin-4 receptor alpha subunit, has shown efficacy in
eosinophilic disorders; however, its role in eosinophilic granulomatosis with polyangiitis (EGPA) remains uncertain. This study
compared the clinical outcomes of patients with EGPA treated with conventional therapy, with or without dupilumab, focussing
on its effects on disease activity and vasculitic phenotypes.

Patients and Methods: From a prospective, single-centre cohort of patients with antineutrophil cytoplasmic antibody-associated
vasculitis, we retrospectively selected three patients with EGPA who received conventional therapy with dupilumab and six age-
and sex-matched patients who received conventional therapy without dupilumab. The Birmingham Vasculitis Activity Score
(BVAS), peripheral eosinophil count, erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) levels were assessed at
EGPA diagnosis, dupilumab initiation and last follow-up. Changes in vascular manifestations before and after dupilumab
treatment were evaluated.

Results: The eosinophilic conditions for which dupilumab was initiated were well controlled in all three patients receiving the
drug. In contrast, two of the six patients who did not receive dupilumab showed worsening eosinophilic manifestations. All three
patients demonstrated clinical improvement in EGPA following dupilumab treatment, with reductions in the BVAS, eosinophil
count, ESR and CRP levels. No worsening of vasculitic phenotypes was observed, even after prolonged exposure (up to 45 months).
Conclusions: Dupilumab may help control the eosinophilic phenotypes of EGPA, thereby contributing to overall disease activity
control without exacerbating vasculitic phenotypes. However, given the small sample size and retrospective nature of this study,
larger prospective trials are required to confirm its efficacy in EGPA.
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1 | Introduction

Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare
antineutrophil cytoplasmic antibody (ANCA)-associated vas-
culitis (AAV) characterised by late-onset asthma, marked eo-
sinophilia and necrotising vasculitis, predominantly affecting
small- to medium-sized vessels [1, 2]. Unlike other forms of AAV,
EGPA exhibits significant heterogeneity and manifests through
distinct clinical phases: a prodromal phase dominated by asthma
and sinusitis, an eosinophilia-driven phase causing eosinophil-
mediated tissue injury and a vasculitic phase characterised by
systemic vasculitis features [2, 3]. Consistent with these clinical
phases, clinical phenotypes of EGPA can be classified into eo-
sinophilic phenotypes (such as asthma, sinusitis, pulmonary
infiltrates and eosinophilic cardiomyopathy) and wvasculitic
phenotypes (such as purpura, glomerulonephritis and peripheral
neuropathy.) [2, 3].

The pathogenesis of EGPA involves complex immune dysregu-
lation, with a prominent role in eosinophil-mediated in-
flammation. Interleukin (IL)-5, produced by activated T-helper
(Th)-2 cells, plays a central role in EGPA by promoting eosin-
ophil maturation, proliferation, activation and survival [4].
Consequently, mepolizumab, an IL-5-targeting therapy, has been
successfully implemented as a treatment option for EGPA [5, 6].
Mepolizumab has demonstrated efficacy not only in controlling
eosinophilic phenotypes but also in managing vasculitic phe-
notypes of EGPA [7].

In addition to IL-5, other cytokines produced by Th-2 cells, such
as IL-4 and IL-13, contribute significantly to eosinophilic and
allergic inflammation by facilitating eosinophil recruitment and
activation. This mechanism contributes to the pathogenesis of
EGPA as well as allergic diseases such as asthma and chronic
rhinosinusitis [8-10]. Recently, dupilumab, a monoclonal anti-
body targeting the IL-4 receptor alpha subunit, which inhibits
both IL-4 and IL-13 signalling pathways, has demonstrated
promising effectiveness for allergic conditions, including severe
asthma and chronic rhinosinusitis [11, 12]. However, the role of
dupilumab in EGPA remains controversial.

A retrospective observational study suggested that dupilumab
may be effective in EGPA-related ear, nose, and throat (ENT)
manifestations (i.e., eosinophilic phenotypes), thereby reducing
overall disease activity as assessed by the Birmingham Vasculitis

Patients with EGPA
(N=65)

Activity Score (BVAS) [13]. Conversely, some case reports have
described new-onset EGPA with the emergence of vasculitic
phenotypes following dupilumab use in patients with asthma or
chronic rhinosinusitis [14-16]. Owing to these conflicting ob-
servations, further evaluation of the potential role of dupilumab
in EGPA is warranted.

Accordingly, we compared the clinical outcomes of patients with
EGPA who received conventional therapy, with or without
dupilumab, and evaluated the effects of dupilumab on overall
disease activity and vasculitic phenotypes of EGPA.

2 | Methods

2.1 | Patients

Study patients were selected from the Severance Hospital ANCA-
associated VasculitidEs (SHAVE) cohort, a prospective, single-
centre cohort consisting of Korean patients with AAV. Details of
the SHAVE cohort have been described previously in [17]. From
this cohort, we initially screened 65 patients with EGPA, all of
whom met the American College of Rheumatology/European
Alliance of Associations for Rheumatology classification criteria
for EGPA [18]. Of the 65 patients, three patients who received
dupilumab during follow-up were selected for inclusion in this
study. Age- and sex-matched comparators who did not receive
dupilumab during follow-up were selected in a 1:2 ratio (n=6)
for comparison (Figure 1).

This study was approved by the Institutional Review Board (IRB)
of Severance Hospital (Seoul, Korea, IRB No. 4-2020-1071) and
conducted in accordance with the Declaration of Helsinki. Given
the retrospective design of the study and the use of anonymised
patient data, the requirement for written informed consent was
waived.

2.2 | Clinical Outcome Assessments

We assessed disease activity at the following three timepoints: (1)
the date of EGPA diagnosis, (2) the date of dupilumab initiation
and (3) the date of the last follow-up. The disease activity was
measured using the BVAS, a validated scoring system for
quantifying clinical manifestations of vasculitis [19]. Additional
clinical outcome measures included peripheral eosinophil count,

Patients receiving

|

Patients receiving
conventional therapy without dupilumab
(N=62)

Age- and sex-matched patients receiving

conventional therapy with dupilumab
N=3)

conventional therapy without dupilumab
(N=6)

FIGURE 1 | Study patients. EGPA: Eosinophilic granulomatosis with polyangiitis.
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erythrocyte sedimentation rate (ESR) and serum C-reactive
protein (CRP) levels at each timepoint. We also evaluated
changes in vasculitic phenotypes before and after dupilumab
administration.

2.3 | Dupilumab Administration

Dupilumab was administered for the treatment of asthma or
atopic dermatitis. It was given subcutaneously at an initial dose
of 600 mg, followed by 300 mg every other week.

TABLE 1 | Characteristics of patients with EGPA at diagnosis (N = 65).

3 | Results

The characteristics of the 65 patients with EGPA in the SHAVE
cohort are summarised in Table 1. The median age was 52.0
(interquartile range [IQR], 41.0-62.0) years, and 67.7% were
female. Myeloperoxidase-ANCA (or perinuclear ANCA) was
positive in 29 patients (44.6%). The median BVAS was 11.0 (IQR,
7.5-17.0). The most common manifestation was ENT in-
volvement (83.1%), followed by pulmonary (70.8%) and neuro-
logic manifestations (60.0%).

Variables

Values

Variables at diagnosis

Demographic data
Age (years)

Male sex (N, (%))
Female sex (N, (%))
BMI (kg/m?)
Exsmoker (N, (%))

ANCA type and positivity (N, (%))
MPO-ANCA (or P-ANCA) positivity
PR3-ANCA (or C-ANCA) positivity
ANCA negativity

AAV-specific indices
BVAS
FFS

Systemic manifestations based on the items of BVAS
General manifestation
Cutaneous manifestation
Mucous membranous and ocular manifestation
Otorhinolaryngological manifestation
Pulmonary manifestation
Cardiovascular manifestation
Abdominal manifestation
Renal manifestation
Neurologic manifestation

Laboratory results

White blood cell count (/mm?)
Eosinophil count (/mm?)

Haemoglobin (g/dL)
Platelet count (x 1000/mm?)
Blood urea nitrogen (mg/dL)
Serum creatinine (mg/dL)
Serum total protein (g/dL)
Serum albumin (g/dL)

Acute phase reactants
ESR (mm/hr)
CRP (mg/L)

52.0 (41.0-62.0)
21 (32.3)
44 (67.7)
22.6 (19.5-24.8)
3(4.6)

29 (44.6)
6 (9.2)
33 (50.8)

11.0 (7.5-17.0)
1.0 (0-1.0)

17 (26.2)
22 (33.8)
2(3.1)
54 (83.1)
46 (70.8)
10 (15.4)
5(7.7)
15 (23.1)
39 (60.0)

10,330.0 (6865.0—14020.0)
790.0 (230.0—3905.0)
13.4 (12.1.1-14.4)
275.0 (229.0-373.0)
13.0 (10.1-18.1)

0.7 (0.6-0.9)

6.8 (6.1-7.5)

3.8 (3.4-4.3)

33.0 (10.0-67.0)
5.0 (1.1-22.0)

Note: Values are expressed as a median (25-75 percentiles) or N (%).

Abbreviations: AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; BMI, body mass index; BVAS, the Birmingham Vasculitis Activity Score; C,
cytoplasmic; CRP, C-reactive protein; EGPA, eosinophilic granulomatosis with polyangiitis; ESR, erythrocyte sedimentation rate; FFS, the five-factor score; MPO, mye-

loperoxidase; P, perinuclear; PR3, proteinase 3.
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Among these 65 patients, the three patients (Patients 1-3) who
received dupilumab and their age- and sex-matched comparators
(Patients 4-9) who did not receive dupilumab are listed in
Table 2.

Patient 1 was a male diagnosed with EGPA at 40 years of age. At
diagnosis, the patient presented with asthma, sinusitis, nasal
polyps, eosinophilia, skin vasculitis with eosinophil infiltration
and peripheral nervous system (PNS) involvement. The follow-
up duration, defined as the period from the date of EGPA di-
agnosis to the last follow-up, was 63.5 months. Dupilumab was
initiated during follow-up for the treatment of refractory asthma,
with an exposure duration (from dupilumab initiation to the last
follow-up) of 45 months. The patient demonstrated improvement
in asthma with no evidence of worsening vasculitic phenotypes
(skin and PNS manifestations). In particular, the annualised rate
of asthma exacerbations and forced expiratory volume in 1s
(FEV1) before dupilumab initiation were 1.30 per year and 2.37 L
(61.0% of predicted value), respectively, which improved to 0 per
year and 2.99 L (78.6% of predicted value), respectively, after
dupilumab initiation.

In contrast, of the two matched comparators who did not receive
dupilumab (Patients 4 and 5), one patient (Patient 4) exhibited
refractory eosinophilic phenotypes, particularly persistent si-
nusitis. Notably, in Patient 1, the disease activity and other
clinical outcomes improved following dupilumab initiation: the
BVAS decreased from 15 to 0; eosinophil count decreased from
1940 to 240/mm?>; ESR decreased from 20 to 11 mm/h and CRP
decreased from 7.6 to 0.7 mg/L (Figure 2).

Patient 2 was a female diagnosed with EGPA at 37 years of age. At
the time of diagnosis, she presented with asthma, sinusitis, nasal
polyp, eosinophilia, skin vasculitis and PNS involvement. During
the 48-month follow-up period, dupilumab was initiated for the
treatment of refractory asthma with an exposure duration of 13
months. The patient showed improvement in asthma without
aggravation of vasculitic phenotypes (skin and PNS manifesta-
tions). The annualised rate of asthma exacerbations and FEV1
before dupilumab initiation were 0.34 per year and 1.77 L (52.5%
of predicted value), respectively, which improved to 0 per year
and 2.04 L (62.7% of predicted value), respectively, after dupi-
lumab initiation. The two comparators (Patients 6 and 7) not
receiving dupilumab also exhibited no aggravation of eosino-
philic and vasculitic phenotypes. Moreover, inPpatient 2, the
disease activity and other clinical outcome measures improved
after the initiation of dupilumab: the BVAS decreased from 6 to 0;
eosinophil count decreased from 740 to 140/mm?>; ESR decreased
from 13 to 5mm/h and CRP from 0.1 to 0.1 mg/L (Figure 2).

Patient 3 was a female diagnosed with EGPA at 25 years of age. At
diagnosis, the patient presented with asthma, sinusitis, nasal
polyps, eosinophilia, atopic dermatitis, skin vasculitis and kidney
involvement. The follow-up duration was 40 months. Dupilumab
was initiated during follow-up for the treatment of refractory
atopic dermatitis, with an exposure duration of 4 months. The
patient demonstrated improvement in atopic dermatitis without
evidence of worsening vasculitic phenotypes (skin and renal
manifestations). In addition, the annualised rate of asthma
exacerbations and FEV1 before dupilumab initiation were 0 per
year and 2.14 L (69.2% of predicted value), respectively, and 0 per
year and 2.21L (71.8% of predicted value), respectively, after
dupilumab initiation, indicating a stable state of asthma.

In comparison, of the two matched comparators who did not
receive dupilumab (Patients 8 and 9), one patient (Patient 8)
experienced a flare of eosinophilic phenotypes, particularly si-
nusitis. Furthermore, in Patient 3, the disease activity and other
clinical outcomes improved following dupilumab initiation: the
BVAS decreased from 8 to 2; eosinophil count decreased from 240
to 150/mm?; ESR decreased from 13 to 4 mm/h and CRP de-
creased from 2.4 to 0.5 mg/L (Figure 2).

4 | Discussion

In this study, we retrospectively analysed the clinical outcomes of
nine patients with EGPA who received conventional treatment
with or without dupilumab to assess its impact on disease activity
and vasculitic phenotypes. Dupilumab administration was as-
sociated with clinical improvements in the BVAS, peripheral
eosinophil counts, ESR and serum CRP levels, without evidence
of worsening vasculitic manifestations. Notably, among age- and
sex-matched control patients who did not receive dupilumab,
some experienced worsening eosinophilic phenotypes, under-
scoring the potential therapeutic value of dupilumab. These
findings suggest that dupilumab may provide therapeutic ben-
efits in EGPA by stabilising disease activity through eosinophilic
manifestation control while maintaining vasculitic manifestation
stability.

IL-4 and IL-13 play crucial roles in eosinophil trafficking, acti-
vation and tissue infiltration, particularly in allergic in-
flammation [20]. Although vasculitic phenotypes in EGPA have
traditionally been associated with ANCA-mediated endothelial
damage [2, 4], emerging evidence suggests that Th2 cytokines
may also contribute to vascular inflammation. IL-4 and IL-13
upregulate adhesion molecules and promote eosinophil-endo-
thelial interactions [21], potentially contributing to small vessel
inflammation. By inhibiting IL-4 and IL-13 signalling, dupilu-
mab may reduce eosinophil-mediated endothelial damage,
thereby stabilising vasculitic manifestations. This mechanism
could explain why vasculitic phenotypes remained stable in our
study patients. However, the precise mechanisms require further
investigation to elucidate the role of Th2 cytokines in vasculitic
processes.

Patient 1 demonstrated sustained asthma improvement without
exacerbation of vasculitic phenotypes (skin and PNS manifes-
tations) during extended dupilumab therapy (45 months). Given
that PNS involvement represents a life-threatening manifestation
of EGPA [6], this prolonged disease stability is significant. In
contrast, an age- and sex-matched control patient (Patient 4) who
did not receive dupilumab developed refractory sinusitis, dem-
onstrating the efficacy of dupilumab in controlling the eosino-
philic phenotype. Disease activity markedly improved after
dupilumab initiation, with the BVAS decreasing from 15 to 0.
These outcomes suggest that IL-4 and IL-13 blockade may
contribute to long-term disease control in certain patients with
EGPA, warranting investigation in larger cohorts.

Similarly, Patient 2 exhibited improved asthma control without
deterioration of vasculitic phenotypes (skin and PNS manifes-
tations) over 13 months of treatment, with the BVAS decreasing
from 6 to 0. These results further support the potential role of
dupilumab in disease stabilisation through effective manage-
ment of allergic and eosinophilic disease components. Although
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FIGURE 2 | Effect of dupilumab on clinical outcomes. ESR: erythrocyte sedimentation rate; CRP: C-reactive protein and BVAS: The Birmingham

Vasculitis Activity Score.

the exposure duration was shorter than that of Patient 1, these
findings highlight the need to explore whether IL-4/IL-13
inhibition provides protection against vasculitic phenotypes
in EGPA.

Despite a relatively brief dupilumab exposure period (4 months),
Patient 3 demonstrated a substantial reduction in the BVAS
(from 8 to 2) without experiencing aggravation of vasculitic
phenotypes (skin and renal manifestations). While one might
attribute the absence of vasculitic phenotype progression to the
brief treatment duration, previous literature has documented
vasculitic phenotype development after merely one or two
dupilumab doses in patients with asthma or sinusitis [14, 15].
Therefore, 4 months represents an adequate duration for
assessing the influence of dupilumab on vasculitic phenotype
progression. Furthermore, while an age- and sex-matched con-
trol patient (Patient 8) developed sinusitis flare (eosinophilic
phenotype), Patient 3 showed marked improvement in atopic
dermatitis, suggesting that dupilumab augmentation of con-
ventional treatment may enhance eosinophilic phenotype
control.

Previous research has raised concerns regarding paradoxical
eosinophilia and potential EGPA relapse following dupilumab
initiation, possibly due to rebound eosinophilia secondary to IL-
4/1L-13 signalling blockade [13]. However, our cohort showed
neither EGPA manifestation deterioration nor peripheral eo-
sinophilia exacerbation after dupilumab initiation. These di-
vergent outcomes may reflect differences in patient selection,
disease activity status at treatment initiation and concurrent
therapies, highlighting the necessity of careful patient selection
for dupilumab therapy in EGPA.

Despite the significant observations made, this study also had
some limitations. First, the small sample size limits the gen-
eralisability of our findings. Second, the observational study
design precludes definitive conclusions regarding the efficacy of

dupilumab in EGPA. Third, the heterogeneous treatment du-
rations among the three patients introduce variability in the
observed outcomes. Fourth, due to the retrospective nature of
this study, we lack data on validated ENT outcome measures
such as nasal polyp score, Lund-Kennedy endoscopic score and
sino-nasal outcome test-22, which would have provided a more
systematic assessment of the ENT outcomes. Despite these
constraints, our study provides valuable preliminary insights into
the potential role of dupilumab in EGPA management and
emphasises the need for additional research.

5 | Conclusions

In conclusion, our findings suggest that dupilumab may help
control the allergic and eosinophilic components of EGPA,
thereby contributing to overall disease activity management
without exacerbating vasculitic phenotypes. Large-scale pro-
spective studies are necessary to confirm the efficacy of dupi-
lumab in EGPA treatment.
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