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Background: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare multi-organ autoimmune disease characterized by 
eosinophilic infiltration of peripheral blood and tissues, and necrotizing granulomatous inflammation of small and medium-sized blood 
vessels. In the prodromal stage of EGPA, patients may present with features of refractory asthma, with the involvement of other organs 
occurring later when the diagnosis of EGPA is made. The difficulty of early diagnosis makes treatment difficult.
Methods: We retrospectively describe patients (N=13) who attended the asthma clinic at the First Affiliated Hospital of Guangzhou 
Medical University between 2008 and 2024. The disease course was categorized into three stages: asthma, lung-limited or lung- 
dominant EGPA (L-EGPA), and systemic EGPA (S-EGPA). Patients with severe eosinophilic asthma served as controls. We evaluated 
baseline demographic, as well as organ involvement, complication, laboratory findings, lung function, high-resolution computed 
tomography (HRCT), and treatment across different disease stages. A case–crossover design and Bayesian conditional logistic 
regression were employed to evaluate the impact of medication use on disease progression.
Results: We identified a group of EGPA patients who exhibited consistent disease progression to transit from asthma to L-EGPA, and 
eventually to S-EGPA. These stages exhibit distinct clinical and imaging features, with significantly elevated eosinophilic inflamma
tory markers in induced sputum or blood being a hallmark of L-EGPA. This distinction may aid in differentiating refractory asthma 
from L-EGPA.
Conclusion: In conclusion, the L-EGPA phase may represent a distinct stage in EGPA development that is often challenging to 
distinguish from refractory asthma. Characterizing this phase and identifying specific biomarkers could facilitate earlier diagnosis and 
treatment, potentially improving patient outcomes—a hypothesis that warrants further validation.
Keywords: eosinophilic granulomatosis with polyangiitis, asthma, eosinophilia, rare pulmonary diseases

Introduction
Eosinophilic Granulomatosis with Polyangiitis (EGPA), formerly known as Churg-Strauss Syndrome, is a rare form of 
antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis that affects multiple organ systems, including the 
sinuses, lungs, heart, and kidneys. The global pooled estimate for the prevalence of EGPA was 15.27 (95% CI: 
11.89–19.61) cases per million individuals.1 A recent study reported that EGPA prevalence in Japan increased from 
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4.2 per million in 2005 to 38.0 per million in 2017, while in Korea, it rose from 1.1 per million in 2007 to 11.2 per million 
in 2018.2,3

EGPA is characterised by asthma, eosinophilia, and granulomatous or vasculitic involvement of several organs.4 

Diagnosing the disease presents a significant challenge due to its clinical heterogeneity and the absence of definitive 
biological markers. This is particularly acute in the early stages, where the clinical manifestations frequently overlap with 
those of refractory asthma, further complicating the diagnostic process.5 Asthma symptoms are observed in 90% to 100% 
of patients.6,7 The prevalence of EGPA is higher among asthmatics compared to the general population, and their immune 
manifestations exhibit similarities, suggesting a possible uninvestigated mechanistic link.8

Due to the rarity of EGPA, large cohort studies on its phenotypic presentation remain scarce. However, a number of 
case reports have documented the clinical course of affected patients. In some instances, individuals initially present to 
respiratory clinics with symptoms of an asthma exacerbation, with a definitive diagnosis of EGPA often being made only 
months or even years later, after the progression to multiorgan involvement. Notably, the lungs frequently emerge as the 
first major organ affected by vasculitis, with subsequent systemic manifestations reflecting the disease’s broader 
impact.9–13

EGPA that first involves the lungs is more difficult to identify accurately and in a timely manner than EGPA that first 
involves extrapulmonary organs, because its clinical manifestations closely resemble those of refractory asthma. In our 
retrospective analysis of EGPA patients attending an asthma clinic, we observed a period of vasculitis primarily confined 
to the lungs in some cases, preceding the onset of more prominent multiorgan involvement. The patient’s visits were 
classified into three distinct periods, based on the progression of their diagnosis: asthma (diagnosed according to asthma 
criteria, with no evidence of vasculitis), L-EGPA (lung-limited or lung-dominant eosinophilic or necrotizing vasculitis), 
and S-EGPA (clinical manifestations with multisystem involvement). Although we could not definitively establish 
whether patients with asthma or those in the early phase of L-EGPA exhibited vasculitic changes in other organs that 
were not clinically evident, identifying the characteristics of L-EGPA could significantly contribute to the timely 
diagnosis of EGPA.

Patients and Methods
Patients
This was a single-center retrospective study. The patients enrolled in this study attended the asthma clinic at the First 
Affiliated Hospital of Guangzhou Medical University between 2008 and 2024. Based on the Global Initiative for Asthma 
(GINA) Guidelines and the American College of Rheumatology (ACR) 1990 Criteria for the Classification of 
Eosinophilic Granulomatosis with Polyangiitis, they were initially diagnosed with asthma and, months or years later, 
were subsequently diagnosed with systemic EGPA (S-EGPA, clinical manifestations with multi-system 
involvement).14,15 In the progression from asthma diagnosis to the eventual diagnosis of S-EGPA, patients undergo 
a similar intermediate phase characterized by eosinophilic and necrotizing vasculitis of the lungs, corresponding to lung- 
limited or lung-dominant EGPA (L-EGPA). We included 27 patients meeting the GINA criteria for severe eosinophilic 
asthma as a control group.

The diagnostic time point for L-EGPA was clearly established for 11 patients based on the 1990 ACR criteria, 
supported by definitive respiratory histopathology. For the remaining two patients without contemporaneous biopsy, it 
was determined retrospectively as the first documentation of meeting ACR criteria alongside specific pulmonary 
manifestations—migratory infiltrates, elevated sputum eosinophils, and lung function decline—after excluding infec
tions, allergic disorders (eg, allergic bronchopulmonary aspergillosis), and drug reactions. None of the 13 patients had 
extra-pulmonary organ involvement at the time of L-EGPA diagnosis. Progression to S-EGPA was defined as the first 
occurrence of extra-pulmonary involvement, including abnormalities on echocardiography or cardiac MRI, skin purpura, 
gastrointestinal biopsy demonstrating vasculitis, or electrophysiological abnormalities. Newly observed systemic mani
festations were attributed to EGPA when their temporal sequence and the absence of alternative explanations supported 
such a relationship.
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We evaluated their baseline demographic, as well as organ involvement, complication, laboratory findings, lung 
function, high-resolution computed tomography (HRCT), and treatment across different disease stages. The study 
received approval from the Ethics Committee of the First Affiliated Hospital of Guangzhou Medical University 
(EGPA cohort and severe eosinophilic asthma cohort No.: ES-2024-196-02) and was registered with the Chinese 
Clinical Trial Registry (Registration No.: ChiCTR-IIC-15007622). All patients have signed informed consent and all 
identifiers within the article are anonymized.

Methods
The clinical histories of 13 EGPA patients with a similar disease course were retrospectively reviewed through outpatient 
and inpatient records from the Department of Respiratory and Critical Care Medicine. To minimise lead-time bias, the 
control group consisted of twenty-seven patients with severe eosinophilic asthma whose disease duration exceeded six 
years, aligning with the mean interval for progression to L-EGPA. Respiratory physicians and rheumatologists jointly 
conducted diagnosis and evaluation, while radiologists provided expert HRCT scoring. The pulmonary HRCT inflam
mation scoring criteria was based on previously published literature.16 The imaging evaluation of sinus inflammation was 
conducted using the Lund-Mackay Scoring System (LMS).17 Where appropriate, data are presented as median (range), 
n (%), or median (interquartile range [IQR]). To assess long-term trends in medication exposure prior to EGPA diagnosis, 
categorical data were analyzed using Fisher’s exact tests due to the small sample size (N ≤ 13). In the case-crossover 
analysis, the 2-month and 3-month periods preceding EGPA diagnosis were used as separate index periods. The 
corresponding 2–4 months and 3–6 months prior to diagnosis served as control periods to assess the robustness of the 
findings.18–20 Odds ratios (ORs) were calculated using a Bayesian conditional logistic regression model in this study due 
to the small sample size.21

Statistical analyses used non-parametric methods (Friedman test with post-hoc Holm-Bonferroni adjusted Wilcoxon 
tests) due to the small sample size (N=13), which limits the power of normality assessment (performed via Shapiro–Wilk 
test and Q-Q plots).22 A two-sided P-value of less than 0.05 was considered statistically significant. All analyses were 
conducted using R (version 4.4.0) and RStudio (version 19.1.3). The R packages rstatix, tidyverse, brms, and rstan were 
used for data analysis, while ggplot2, ggpubr, fmsb, ggprism, and scales were employed for data visualization.

Results
Patient Demographics and Clinical Characteristics
13 patients were included in this study. They were initially diagnosed with asthma, subsequently developed EGPA with 
predominant pulmonary involvement, and ultimately progressed to systemic EGPA with multisystem involvement. 
(Supplementary Tables 1 and 2) The median time from asthma diagnosis to the diagnosis of L-EGPA was 6.0 (0.6, 
19.0) years, while the interval from L-EGPA to the diagnosis of S-EGPA was 1.8 (0.2, 9.0) years. All 13 patients had 
a history of atopy. Among the respiratory symptoms, wheezing, chest tightness, and dyspnea were present in all patients. 
Additionally, 92.31% of patients exhibited asthma with elevated eosinophil counts. Eosinophilic gastroenteritis is the 
most common manifestation of extrapulmonary organ involvement. Only one patient tested positive for ANCA in his 
blood (Table 1).

Comparison of Biological Parameters and Lung Function at Different Stages
Indicators of lung inflammation, such as the peak and means percentage of eosinophils in induced sputum, as well as 
levels of fractional exhaled nitric oxide (FeNO), were observed to be elevated in the L-EGPA phase compared to the 
other two phases (p.adj ranging from <0.05 to <0.001). Compared with the S-EGPA phase, the L-EGPA phase showed 
lower peak peripheral blood eosinophil percentage and IgE concentrations (p.adj ranging from <0.01 to <0.001); analysis 
of mean values showed a significant difference only for eosinophil percentage (p.adj < 0.01). Serum complement C3 
concentrations were lower in the EGPA phase than in the asthma phase. Pulmonary function tests suggested a progressive 
decline in carbon monoxide diffusing capacity (DLCO) from asthma to L-EGPA (p.adj < 0.01), with minimal difference 
between the L-EGPA and S-EGPA phases. Concurrently, there was a gradual and modest upward trend in forced 
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expiratory volume in 1 second to forced vital capacity ratio (FEV1/FVC), and forced expiratory volume in 1 second as 
a percentage of predicted value (FEV1%pred). Serum IgG4 concentrations were examined in six patients at all three 
periods, and progression from L-EGPA to S-EGPA was accompanied by elevated serum IgG4 concentrations in five of 
them. (Figure 1 and Supplementary Figure 1) To characterise the differences between L-EGPA and asthma, and given 
that the average time from asthma onset to L-EGPA progression was 6 years in our cohort, we selected a control group of 
27 patients with severe eosinophilic asthma of more than 6 years’ duration to match this interval. Compared with this 
control group, patients with L-EGPA exhibited elevated indicators of systemic and local eosinophilic inflammation, 
including peripheral blood and sputum eosinophil percentages, and FeNO levels (p ranging from <0.05 to <0.01) 
(Supplementary Figure 2).

Table 1 Characteristics of Patients

Variables Median or no. (%)

Age (years), median (range)

Asthma diagnosis 46 (20, 60)

L-EGPA diagnosis 50 (21, 69)
S-EGPA diagnosis 57 (22, 72)

Asthma duration (years), median (range) 6.0 (0.6, 19.0)
L-EGPA duration (years), median (range) 1.8 (0.2, 9.0)

Sex, male [no. (%)] 8 (61.5)

BMI (kg/m2) 22.74
Smoking history (>10 packs/year) [no. (%)] 2 (15.38)

Atopy [no. (%)] 13 (100)

Respiratory symptoms [no. (%)]

Wheezing 13 (100.00)
Cough 11 (84.61)

Sputum 10 (76.92)

Chest tightness 13 (100.00)
Dyspnea 13 (100.00)

Asthma with eosinophilia 12 (92.31)

Organ involvement and manifestation of systemic disease [no. (%)]

Biopsy evidence 13 (100.00)
Pulmonary infiltrates 13 (100.00)

Upper airway 13 (100.00)

Eosinophilic gastroenteritis 6 (46.15)
Cardiomyopathy 2 (15.38)

Glomerulonephritis 0

Mononeuritis or polyneuropathy 1 (7.69)
Hematuria, red cell casts, proteinuria 0

Skin 9 (69.2)

Alveolar hemorrhage 0

Comorbidities [no. (%)]

Hypertension 3 (23.07)

Diabetes 1 (7.69)

Bronchiectasis 1 (7.69)
Chronic Obstructive Pulmonary Disease 1 (7.69)

Hepatitis B 1 (7.69)

Nasal polyp 2 (15.38)
Positive ANCA (MPO or PR-3) [no. (%)] 1 (7.69)
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Comparison of Imaging Features at Different Stages
Of the 13 patients, 11 underwent complete, full-course imaging. These data were analyzed by specialized radiologists for 
sinus inflammatory conditions and the nine classic imaging manifestations of chronic lung inflammation. Inflammation of 
the sinuses and paranasal sinuses progresses through three stages, with pulmonary imaging showing distinct features at 
each stage. (Figure 2A) Thickening of the bronchial wall was a common feature across all three periods. Ground-glass 
opacities were observed to be more prevalent during the asthma period, while consolidation showed an increase during 
the L-EGPA period, while both imaging manifestations decreased during the S-EGPA period. (Figure 2B) Although 
overall sinusitis LMS scores did not differ significantly across the three stages, further analysis suggested distinct 
patterns. With the exception of the ostiomeatal complex, other sinus structures appeared to exhibit milder inflammation 
during the L-EGPA stage, whereas more pronounced inflammatory changes tended to be observed in the asthma and 
S-EGPA stages. This pattern may, at least in part, be attributable to the effects of local anti-inflammatory therapy rather 
than to intrinsic differences in disease activity (Figure 2C).

Disease Progression and Therapeutic Strategies
The time from diagnosis of L-EGPA to S-EGPA was observed to be shorter than that from diagnosis of asthma to 
L-EGPA. During both the asthma and L-EGPA phases, some patients exhibited poor control of their asthma symptoms. 
In the three months preceding the diagnosis of L-EGPA, eight patients received oral glucocorticoids at a dose of ≥10 mg/ 
day, which is considered a relatively medium-high dose in the treatment of eosinophilic asthma.23,24 In the S-EGPA 
phase, larger doses of oral corticosteroids (OCS) were required for symptom control, and more patients receive non-OCS 
immunosuppressive therapy as well as biologic therapy. (Table 2) Only one patient required more than two biologically 
targeted therapies during disease progression. In the S-EGPA phase, the patient initially received two injections of 

Figure 1 Biological Parameters and lung function. At each disease stage, peak values from multiple assessments were recorded for inflammatory cell proportions, FeNO, 
and inflammatory biomarkers, whereas the lowest pulmonary function values were used. (A) Inflammatory cell profiles (blood and induced sputum); (B) Airway 
inflammation (FeNO) and pulmonary function; (C) Serum Biomarkers. ns (not significant); **p.adj < 0.01, ***p.adj < 0.001.
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omalizumab as routine treatment, but due to issues with efficacy and tolerability, treatment was switched to dupilumab 
for one year. Mepolizumab was then added for symptomatic relief but was later discontinued. The patient was 
subsequently maintained on dupilumab alone.

This study conducted both a short-term exposure risk analysis and a long-term trend analysis of medication use in 
patients prior to EGPA diagnosis. In the 12 months preceding EGPA diagnosis, exposure to montelukast, inhaled 
corticosteroids (ICS), OCS, and long-acting β2-agonists (LABAs) increased over time, with a significant upward trend 
observed for OCS. (Table 3) In the short-term exposure analysis, OCS suggested an inverse relationship with a reduced 
risk of L-EGPA onset across both index periods, with ORs of 0.39 (95% CI 0.00, 2.14) and 0.25 (0.03, 1.59), 
respectively. Montelukast, LABAs and ICS also suggested inverse associations with disease onset. (Supplementary 
Figure 3) A key limitation in interpreting these associations is the potential for reverse causality. These medications 
might have been initiated in response to early, pre-diagnostic symptoms of EGPA. Moreover, the progressive reduction in 
sample size across the control periods (from N = 11 to N = 6) markedly limits the statistical power of this analysis. As 
such, these findings should be interpreted with caution and considered exploratory and hypothesis-generating rather than 
definitive.

Figure 2 Imaging features at different stages. (A) Temporal Imaging Changes in the Maxillary Sinus and Lungs. The red arrows indicate sinus inflammation. (B) Temporal 
Characterization of HRCT Findings in the Lungs. Proportions reflect the percentage of patients presenting with each imaging feature relative to the total study population. 
(C) Sinus LMS Imaging Scores across Three Disease Stages. Box plots illustrate the total sinus LMS scores across the three stages, while bar graphs compare LMS scores for 
different sinuses at each stage. Data are shown for patients with asthma (beige), L-EGPA (dark blue), and S-EGPA (dark red). ns: not significant; *p.adj < 0.05, **p.adj < 0.01, 
***p.adj < 0.001.
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Table 2 Disease Progression and Therapeutic Strategies

Variables Median or no. (%)

Asthma Control Test Score [median (range)]

Asthma 20 (15, 22)

L-EGPA 19 (15, 23)
S-EGPA 22 (18, 23)

Asthma Control Test Score <20 [no. (%)]

Asthma 5 (38.46)
L-EGPA 6 (46.15)

S-EGPA 1 (7.69)

Five Factor Score [median (range)]

L-EGPA 0 (0, 0)
S-EGPA 1 (0, 2)

Dose of Oral Corticosteroid (mg/day), [median (range)] *

Asthma 10.0 (0, 20.0)

L-EGPA 10.0 (0, 20.0)
S-EGPA 11.2 (0, 30.0)

Patients on non-OCS immunosuppressive therapy #, [no. (%)]

L-EGPA 7 (53.85)

S-EGPA 10 (76.92)

Patients on biologic therapy, [no. (%)]

L-EGPA 2 (15.38)

Omalizumab 1 (7.69)

Mepolizumab 1 (7.69)
S-EGPA 9 (69.23)

Omalizumab 1 (7.69)

Mepolizumab 6 (46.15)
Dupilumab 2 (15.38)

Notes: *The dose of oral corticosteroids (OCS) was calculated as the daily dose of 
prednisolone or its equivalent. # Non-OCS immunosuppressive therapy is defined as 
the use of at least one of the following agents: cyclophosphamide, mycophenolate 
mofetil, methotrexate, azathioprine, or cyclosporine A.

Table 3 Proportion of Patients Exposed to Asthma Medications in the 12 months 
Preceding L-EGPA Onset

Montelukast 
n/N (%)

LABA 
n/N (%)

ICS 
n/N (%)

OCS 
n/N (%)

Index (0/-3 months) 6/11 (54.5) 7/11 (63.6) 7/11 (63.6) 8/11 (72.7)
Control 1 (−3/-6 months) 7/11 (63.6) 8/11 (72.7) 9/11 (81.8) 10/11 (90.1)

Control 2 (−6/-9 months) 4/8 (50.0) 6/8 (75.0) 4/8 (50.0) 4/8 (50.0)

Control 3 (−9/-12 months) 1/6 (16.7) 2/6 (33.3) 2/6 (33.3) 1/6 (16.7)
P trend 0.40 0.39 0.22 <0.05

Abbreviations: n, Number of patients exposed to the medication during the specified time period; N, 
Total number of patients in the respective group; LABA, Long-Acting Beta-Agonist; ICS, Inhaled 
Corticosteroid; OCS, Oral Corticosteroid.
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Discussion
We retrospectively analyzed 13 patients with a progression from asthma to L-EGPA and subsequently to S-EGPA. Early 
recognition and diagnosis of EGPA in these patients is particularly challenging, as vasculitic manifestations affecting 
organs beyond the respiratory system are often absent in the early stages. Additionally, the respiratory vasculitis 
symptoms frequently overlap with those of refractory asthma and may be obscured by the therapeutic effects of asthma 
medications, further complicating timely diagnosis.25 The median time from asthma diagnosis to the onset of L-EGPA 
was 6.00 (0.60, 19.00) years, whereas the progression from L-EGPA to S-EGPA occurred in a shorter span of 1.75 (0.25, 
9.00) years. Given that EGPA with multi-organ involvement is associated with a poorer prognosis, our findings suggest 
that identifying clinical markers that distinguish L-EGPA from asthma, improving clinicians’ awareness to recognize 
L-EGPA, and initiating early interventions may help slow disease progression.

Currently, there are no established diagnostic criteria for EGPA, only classification criteria. The most widely 
recognized include the EGPA classification criteria developed by the American College of Rheumatology (ACR) in 
1990,15 the French Orphan Lung Disease Study Group and the European Respiratory Society (GERMOP/ERS) in 2017,26 

the MIRRA study in 2017,27 and the updated EGPA classification criteria by the ACR/European League Against 
Rheumatism (EULAR) in 2022.28 In this retrospective study, which included patient data from 2008 to 2024, we 
uniformly applied the 1990 ACR classification criteria for disease categorization. Additionally, according to the updated 
criteria, all 13 patients with L-EGPA stage met the diagnosis of EGPA. Pathological evidence is crucial in the diagnostic 
process. Notably, the increasing significance of ANCA in EGPA diagnosis was highlighted in the MIRRA 2017 criteria 
and the GERMOP/ERS 2017.26,27

ANCA, primarily produced by B lymphocytes,29 plays a crucial role in the clinical and pathological landscape of 
EGPA. EGPA is classified into ANCA-positive and ANCA-negative subtypes, which may differ in clinical presentation, 
pathology, and immune mechanisms.4 Among our 13 patients, only one tested positive for blood ANCA, a rate lower 
than the reported 40% ANCA positivity in EGPA.30 This may be due to the fact that all patients were recruited from the 
respiratory department, as studies have shown that lung involvement is more common in ANCA− than in ANCA+ 
patients.4 Notably, sputum and blood ANCA levels in EGPA patients with lung involvement do not always correlate, 
with sputum ANCA more closely reflecting eosinophilic inflammation in the lungs.31 This suggests that localized ANCA 
may emerge earlier than circulating ANCA in the disease course of EGPA with lung involvement, potentially explaining 
the low blood ANCA positivity in our cohort.

Consistent with this, in our study, markers of respiratory inflammation in the L-EGPA stage, including the percentage 
of eosinophils in induced sputum, as well as FeNO, were the highest among the three stages, indicating more severe local 
inflammation at this stage. Sinus inflammation was reduced during the L-EGPA stage, which may reflect the effects of 
sinusitis-related treatments initiated during the asthma stage. Sinusitis, mainly affecting the ethmoid and maxillary 
sinuses — tended to worsened again in the S-EGPA stage, aligning with previous reports.32 At this stage, FeNO levels 
fell, likely reflecting reduced inflammation in the lower airways. The assessment of nasal nitric oxide (nNO) may help 
further distinguish sinus inflammation from lower airway involvement.33

In contrast, although blood eosinophil levels were elevated, they remained lower than those observed at the S-EGPA 
stage. Although a recent study reported that some patients with EGPA did not exhibit a higher percentage of induced 
sputum eosinophils compared to those with asthma, it is important to note that a subset of patients in that study was 
classified within a specific asthma subgroup due to the absence of lung pathological evidence.34 It is plausible that this 
group represented cases with localized eosinophilic inflammation, possibly corresponding to the L-EGPA stage in our 
study. These findings suggest that focusing on local markers like ANCA and eosinophil counts in induced sputum or 
bronchoalveolar lavage fluid (BALF) may help identify EGPA in patients with asthma, sinus abnormalities, and blood 
eosinophils >10%, but without systemic vasculitis. Non-invasive markers provide valuable diagnostic information; 
however, lung biopsy can offer additional confirmation in selected cases of L-EGPA. Histopathology may reveal early 
vasculitic changes. Due to its invasive nature, biopsy is typically reserved for cases where non-invasive assessments are 
inconclusive or differentiation from other eosinophilic lung diseases is needed.12,35 Although IgG4 levels have been 
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linked to EGPA development in asthmatic patients, we did not observe a significant difference in IgG4 levels between the 
asthma and EGPA stages in our cohort.36,37

To investigate the impact of medication on the progression to EGPA in patients with asthma, we conducted 
a retrospective analysis of patients’ medication history. Previous studies have suggested that the use of leukotriene 
receptor antagonists, switching between multiple biologically-targeted agents, and use of oral glucocorticoids may be 
associated with the development of EGPA.18,38,39 We examined the association between asthma medications and EGPA 
onset. OCS use increased appeared to increase during the 12 months before diagnosis. In case-crossover analyses, 
montelukast, LABAs, ICS, and OCS were observed to be associated with a lower risk. The inverse association with OCS 
was most pronounced but likely reflects reverse causality, as rising use suggests initiation in response to early, pre- 
diagnostic symptoms. There are notable discrepancies between our findings and those of previous studies. These 
differences may be explained, in part, by variations in the distribution of EGPA subtypes (ANCA-positive: 7.7% in 
our cohort vs 40.5% in earlier study).18 Moreover, our analysis specifically focused on the diagnostic window of 
L-EGPA, whereas prior investigations largely examined cases with systemic, multi-organ involvement.18 Additionally, 
although both studies employed a case-crossover design, our study had a smaller sample size, leading to differences in 
statistical methods.21 Furthermore, it remains unclear whether asthma medications contribute to the development of 
EGPA or simply serve as markers of asthma exacerbation.40 Suboptimal inhaler technique or adherence may have 
contributed to a relatively greater reliance on OCS. During the Index and Control 1 periods, the slightly higher OCS use 
compared with ICS or LABA was mainly driven by a single patient. In Control 2, two patients received LABA without 
concomitant ICS, likely reflecting real-world variability in treatment adherence or patients’ personal choice to minimize 
corticosteroid exposure. Confounding by indication arising from treatments or interventions based on a patient’s 
condition should be mitigated through more comprehensive statistical approaches.41 These observations should be 
regarded as hypothesis-generating and interpreted with caution given the exploratory nature of our analysis.

We identified a distinct group of EGPA patients who exhibited a consistent disease progression: transitioning from 
asthma to lung-limited or lung-dominant EGPA, and eventually to EGPA with systemic multi-organ involvement. 
A retrospective analysis of this subgroup allowed us to explore the disease characteristics and biological markers 
associated with the progression from asthma to lung-limited or lung-dominant EGPA could facilitate early diagnosis 
and treatment, potentially slowing the systemic progression of EGPA.

Conclusion
This retrospective study of 13 patients with eosinophilic granulomatosis with polyangiitis (EGPA) suggests a stepwise 
progression from asthma to lung-limited or lung-dominant EGPA, and potentially to systemic disease.

Timely identification of patients with early EGPA among those presenting primarily with asthma may facilitate earlier 
intervention, inform treatment decisions, and potentially improve long-term outcomes. In this cohort, elevations in FeNO 
and sputum eosinophil proportions indicate that the L-EGPA stage is associated with increased pulmonary eosinophilic 
inflammation. Integrating these pulmonary inflammatory changes with other clinical and imaging characteristics could 
represent a useful strategy for enhancing the early detection of EGPA, although further studies with larger samples are 
needed to confirm these observations.
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