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ABSTRACT

Background and objective: Systemic small vessel vasculitides carry an increased risk of
acute arterial and venous thromboembolic events (AVTE); however, this risk has not been
systematically explored in Eosinophilic Granulomatosis with Polyangiitis (EGPA).

This study assessed the occurrence and main risk factors of AVTE among EGPA patients as
compared to the general community from the population-based Bruneck cohort.

M ethods: We conducted a retrospective multicenter cohort study on 573 EGPA patients.
Clinical and serological data were collected at diagnosis. Occurrence of AV TE and time to the
first AVTE after EGPA diagnosis were recorded. Age-standardized event rate (SER) of
AVTE as compared to the reference cohort was assessed. Cox regression was applied to
identify AVTE predictors.

Results: 129 EGPA patients (22.5%) had AVTE, considered as potentially life-threatening in
55.8%. Seventy patients experienced an AV TE prior to diagnosis (of whom 58.6% in the two
years before diagnosis) and 75 following EGPA diagnosis, of whom 56% in the two
subsequent years. The SER of AVTE as compared to the reference cohort was 2.10 (95% CI
1.67-2.63). This risk was particularly increased in patients with history of AVTE and with a
Birmingham Vasculitis Activity Score >20 a diagnosis. Patients receiving
immunosuppression within 2 months of diagnosis were at lower risk, while antiplatelet or
anticoagulant treatment did not confer measurable benefit.

Conclusion: EGPA is associated with AVTE in approximately one quarter of patients,
particularly around diagnosis. Immunosuppressants seemed to exert a protective effect, while

anticoagulant and antiplatelet agents did not.
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INTRODUCTION

Eosinophilic Granulomatosis with Polyangiitis (EGPA, Churg-Strauss syndrome) belongs to
the anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitides (AAVs), which also
include Granulomatosis with Polyangiitis and Microscopic Polyangiitis[1, 2]. An increased
frequency of vascular events due to the involvement of medium-sized and large vessels has
been reported consistently in AAV[3-5]. Recent evidence indicates an association between
disease activity and thrombotic risk in AAV regardless of clinical diagnosis or ANCA
specificity, suggesting that vascular inflammation per seisamajor determinant of thrombosis
[6, 7].

EGPA is characterized by eosinophilic vasculitis and eosinophil-rich extravascul ar
inflammation and typically presents with peripheral eosinophilig[8, 9]. Cardiac manifestations
are reported in 40-60% of patients, and represent the leading cause of mortaity[10, 11].
Recent reports suggest that acute arterial and venous thromboembolic events (AV TE) might
represent a consistent burden of diseasein EGPA patients[5], possibly due to vascular
inflammation or to cardio-embolic events secondary to EGPA-related cardiomyopathy.
Additionally, eosinophiliais a maor determinant of thrombosis, as suggested by the notion
that different eosinophilic conditions show a high prevalence of AVTE [12].

In the present study, we assessed incidence, type and timing of AVTEs in the largest EGPA
cohort reported thus far, and compared incidence estimates with those in the general
community obtained from the population-based Bruneck study cohort, and identified
independent predictors of risk. We considered AV TESs that occurred both before and after
EGPA diagnosis, and analyzed possible associations between AV TE, disease activity, other
disease-related parameters and pharmacological treatments including anticoagulant and

antiplatelet agents.
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MATERIALSAND METHODS

Study design and setting

We conducted a retrospective observational cohort study. The study involved 28 Italian
EGPA referral centres, including rheumatology, nephrology, clinical immunology,
pulmonology and internal medicine units. It was conducted in compliance with the
Declaration of Helsinki and approved by the Ethic Committee of the University Hospital
Careggi, Florence, Italy (Approva number 12804/CAM_BIO).

Participants

We consecutively included all EGPA patients followed between January 1988 and September
2018. The patients’ demographic, serological and clinical data were retrieved from medical
charts and recorded into an electronic database created ad hoc for the study. All patients had
to fulfil the American College of Rheumatology classification criteriafor EGPA [13] or the
criteriaproposed in the MIRRA tria [14].

Exposur e and outcome variables

The following demographic and clinical data were collected at the time of EGPA diagnosis:
age, gender, previous AV TEs and presence of cardiovascular risk factors and/or comorbidities
(including smoking habit, hypercholesterolemia, hypertension, diabetes mellitus, and history
of cancer) and ongoing cardiovascular therapies.

EGPA-related clinical and serological data at diagnosis were recorded, including specific
organ manifestations, disease activity based on the Birmingham Vasculitis Activity Score
(BVA9)[15], presence of ANCA, and laboratory tests including C-reactive protein,
erythrocyte sedimentation rate, eosinophil count, eosinophil cationic protein, 1gG4 and IgE

titers. For each patient, the revised five-factor score was calculated [16], with one point each
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attributed to the following factors: cardiac, gastrointestinal or renal involvement; age >65
years; absence of ear-nose-throat involvement.

The immunosuppressive treatments started after diagnosis were also recorded.

After EGPA diagnosis, we recorded the first AV TE and the time of occurrence.

AVTE were classified as arterial or venous. Namely, venous events included deep venous
thrombosis (DVT), pulmonary embolism, superficial venous thrombosis (SVT), and
thrombosis at atypical locations, including ovarian, renal, splanchnic, jugular, retinal vein
occlusion, and cerebral venous sinus thrombosis[17]. Arterial events included acute
myocardial infarction, stroke, transient ischemic attack, acute ischemia of the upper and lower
limbs, and arterial retinal occlusion.

Events related to acute myocardial infarction, stroke or pulmonary embolism were considered
as potentially life-threatening.

For each patient, we calculated the accumulated person-time (person-years) asto the time
elapsed from diagnosis until the first AVTE (when present) or the end of the follow-up.
AVTE in thereference cohort

AVTE rates in EGPA patients where compared with those in the general population, using
data from the Bruneck Study as areference. The Bruneck Study is a prospective population-
based study located in Northern Italy[18, 19]. In ascertaining AV TE outcomes, the
participants’ self-reported medical history was carefully reviewed together with the medical
records provided by general practitioners, Bruneck Hospital databases and death certificates.
Asin the EGPA cohort, time-to-event datain the Bruneck cohort was censored at the date of
the first event, death, or end of follow-up, whichever was the earliest.

Statistical analysis

No statistical sample size calculation was performed a priori.

12
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Continuous variables are presented as median (interquartile range- IQR), while categorical
variables as n (%).

Standardized event ratios (SERs) of AVTE in the EGPA cohort as compared to the reference
Bruneck cohort were calculated. Time-to-event data of the Bruneck and EGPA cohorts were
split by categories of age (i.e. <55 years, 55 to <65 years, 65 to <75 years, and >75 years) and
the observed number of eventsin the EGPA cohort was compared to the expected event
number if age-specific event rates had been identical to the Bruneck cohort. The 95%
confidence intervals (Cl) of the SERs were calculated as described by Rothman and
Greenland [20].

Within the EGPA cohort, therisk of AVTE was estimated by fitting Cox regression models to
calculate hazard ratios (HR) and related 95% Cl and to derive Kaplan-Meier curves of AVTE.
Covariates for model adjustments were selected from three areas: i) demographic
characteristics (age, sex); ii) cardiovascular risk factors (previous AVTE, traditional
atherogenic risk factors); and iii) EGPA-related variables (ANCA, BVAS, and eosinophils).
To assess the robustness of our findings, a sensitivity analysis was performed excluding
patients with history of AVTE prior to EGPA diagnosis. The analyses were performed using

the software STATA version 14. Statistical significance was considered for p values <0.05.

RESULTS

A total of 573 EGPA patients were included in the study. The main features recorded at time
of EGPA diagnosis are described in Table 1. 297 patients (51.8%) were women; the median
age at EGPA diagnosis was 55.3 years (IQR 44.8-64.0). Hypertension was the most frequent
cardiovascular risk factor, followed by hypercholesterolemia. Regarding cardioprotective
therapy, antihypertensive agents were the most employed drugs, followed by antiplatel et

agents and statins. The most common EGPA manifestations included lower respiratory tract
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involvement (96.3%), ear-nose-throat involvement (79.4%), and peripheral neuropathy
(63.2%). The median BVAS score at diagnosis was 12 (7-18); 130 patients had a five-factor
score of zero, whereas 443 had afive-factor score >1. The results of ANCA testing were
available for 485 patients. Of them, 243 (50.1%) were classified as ANCA-positive: 224 were
ANCA-positive by IF, with most being positive for P-ANCA. Using ELISA, 215 patients
were ANCA-positive; anti-myeloperoxidase (M PO) and anti-proteinase 3 (PR3) antibodies
were respectively detected in 200 and 15 of them. Considering other laboratory parameters,
the median values of C-reactive protein, erythrocyte sedimentation rate, eosinophil count and
eosinophil cationic protein were respectively 5.2 mg/dL (2.1-10.4), 42.5 mm/h (23.0-61.0),
2680 U/mmc (1094.3-7600.0), and 52.0 pg/L (17.0-135.0). The median 1gG4 level was
250.0 mg/dL (97.0-558.0), and the median IgE 400.0 U/mL (169.0-1000.0).

After diagnosis, most patients (301, 52.5%) received traditional or biologic
immunosuppressi ve agents, while only 44.4% were treated with systemic glucocorticoids
alone. Only 2.8% of al patients did not receive immunosuppressive therapy within two
months of diagnosis (including 1.6% who received delayed treatment, while 1.2% never

received immunosuppression).

AVTE occurrence and age-standardized rates
Overall, 129 EGPA patients (22.5%) had AVTE, including 70 (12%) prior to diagnosis and
75 (13%) following the diagnosis of EGPA [median follow-up 1677 days (IQR 663—-3137)].

AVTE prior to EGPA diagnosis. Of the 70 patients who experienced AV TE before EGPA

diagnosis (Figure 1), most did within the previous two years (n=41; 58%). Specifically,
arterial events had occurred in 47 patients, whereas 18 patients had developed venous events

and/or pulmonary embolism. In the remaining 5 patients, no information regarding the type of
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AVTE was available. Five patients had experienced two AV TEs each before diagnosis (both
venous in two patients, both arterial in one, and one venous and one arterial in two.

AVTE after EGPA diagnosis. After amedian follow-up of 1677 days (IQR 663-3137)

following EGPA diagnosis, 75 patients (13.1%) experienced at least one AVTE; the median
time from the diagnosis of EGPA to the first AVTE was 577 days (IQR 81-2100). Ten events
occurred at time of EGPA diagnosis, leading or contributing to identification of the
underlying disease. Overall, forty-two out of the 75 events (56.0%) occurred in the two years
following diagnosis (Figure 1), and >80% within the first six years. Figure 2 shows the
cumulative probability of afirst AVTE after diagnosisin the whole cohort of patients.
Thirty-two of thesefirst AVTE were venous (19 DVT, 5 pulmonary embolism, 3 SVT, and 5
thrombosis at atypical locations, the latter including 2 Budd-Chiari syndromes, 2 retinal vein
occlusions, 1 intracardiac thrombosis), whereas the remaining 43 were arterial (23 acute
myocardial infarction, 10 stroke, 7 transient ischemic attack, 1 retinal artery occlusion, 1 acute
upper limb ischemia, and 1 acute lower limb ischemia) (Supplementary figure 1).

No information on the clinical prognosis and outcome following AV TE was available;
however, 72/129 patients (55.9%) experienced events considered as potentialy life-

threatening (i.e., related to acute myocardial infarction, stroke, or pulmonary embolism).

Age-standardized AVTE rates were calculated using a reference cohort of 933 individuals
from the Bruneck Study (Supplementary table 1). In this reference cohort, 280 AVTE (226
arterial and 54 venous) were observed after a median follow-up of 20.9 years (10.3-25.6).
Details on the observed AVTE are described in the Supplementary table 2.

The age-SER in EGPA patients as compared to the reference cohort was 2.10 (1.67-2.63;
p<0.001) (Table 2). The highest SERs were observed for patients aged 55-65 years [3.24

(2.16-4.88)] or younger than 55 [3.12 (2.11-4.62)]. When stratifying the analysis according to
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the type of event, a SER of 1.64 (1.22-2.22) was found for arterial events (p<0.001); this rate
was higher in EGPA patients younger than 65 years. With respect to venous events, the SER
was 3.32 (2.35-4.70) (p<0.001); thisincreased risk in the EGPA cohort was statistically

significant in all age classes.

AVTE predictors after EGPA diagnosis

Figur e 3a shows adjusted HRs of AV TE based on different demographic and clinical features
recorded at diagnosis. A significantly higher risk of AVTE was found in patients with a
history of previous AVTE (HR 2.06 [95%CI 1.15-3.67], p=0.015) and in patients with BVAS
> 20 at diagnosis [HR 2.02 (95%CI 1.03-3.96) as compared with patients with BVAS 0-9,
p=0.041], while no association was found between the five-factor score and the devel opment
of AVTE. Furthermore, no association was found with ANCA positivity, sex, age at diagnosis
and presence of classic cardiovascular risk factors. Of note, the association between BVAS
and AVTE was confirmed aso when limiting the analyses to patients with no history of
AVTE before EGPA diagnosis (Supplementary table 3). On the other hand, baseline levels
of eosinophils as well as of C-reactive protein, erythrocyte sedimentation rate, IgG4 and IgE
levels did not influence the risk of AV TE (data not shown). The influence of eosinophil
cationic protein levels on the risk of AVTE was not assessed, due to the high proportion of
missing data.

Regarding disease manifestations (Figure 3b), aslightly higher, but of borderline statistical
significance, risk of AVTE was found for patients with ear-nose-throat or cardiac
involvement [HR 1.98 (95%Cl 0.99-3.92]) and 1.65 (95%Cl 0.97-2.82), respectively],
whereas renal involvement was associated with a lower risk of AVTE [HR 0.38 (95%CI
0.17-0.86), p=0.020]. None of the other clinical manifestations significantly influenced the

risk of AVTE.
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Pharmacological treatmentsand AVTE occurrence

Wefinally investigated the role of immunaosuppressive and cardiovascular therapy at EGPA
diagnosis on the risk of AVTE occurrence. The 16 patients who did not receive any
immunomodulating therapy within the first two months of diagnosis had a significantly higher
risk of AVTE as compared with patients receiving systemic glucocorticoids [HR 3.67 (1.37—
9.89), p=0.010], whereas risk was comparable in patients treated with immunosuppressants as
compared with systemic glucocorticoids alone (data not shown). Of note, the association
between the lack of immunosuppression within 2 months of diagnosis and risk of AVTE was
confirmed also when considering only patients with no history of AVTE prior to EGPA
diagnosis (data not shown).

With respect to the ongoing cardioprotective treatments at the time of diagnosis, no
association was found between antiplatelet, anticoagulant or statin therapy and the risk of
AVTE (adjusted HR of 0.99 [95%CI 0.98-1.01], p=0.985 for antiplatelets, 0.35 [95%CI 0.09—

1.57], p=0.176 for anticoagulants, and 0.96 [95%CI 0.40-2.26], p=0.918 for statins).

DISCUSSION

In the present study, presenting the largest EGPA cohort reported to date, we observed a
significant increase in age standardized risk of arterial and venous acute thromboembolic
events associated with the disease compared to the general population. Overall, 23% of 573
patients developed AV TE, both prior and following the diagnosis of EGPA, half of them
being potentially life threatening and representing the reason for initial diagnosis of the

underlying disease in 10 cases.
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Notably, the majority of these events clustered in the two years before and the two years after
the diagnosis and peaked in the periods of highest disease activity. Conversely, classic
cardiovascular risk factors had no impact on risk and, specifically, EGPA was associated with
increased rates of arterial events compared to the reference population in spite of a more
favorable cardiovascular risk profile.

The fact that active inflammation, rather than traditional mechanisms of thrombosis, promotes
AVTE in EGPA, is strongly supported by the observed effects of treatment. The small subset
of patients who did not receive systemic glucocorticoids or immunosuppressants during the
first two months after EGPA diagnosis were at distinctively greater risk of AV TEs compared
to treated patients. Conversely, lack of both anticoagulant and antiplatelet agent use did not
seem to confer any added risk. These findings lend further support to the view that AVTES
are directly determined by active EGPA vascular involvement, and may be prevented by
adeguate and timely immunosuppression[21-23]. Although these findings may also reflect the
fact that anticoagulant/antiplatelet agents are more likely prescribed to the most severe
patients, thus representing a bias in our analysis, these novel observations warrant further
investigation in the field.

The results of the present study are consistent with the notion that EGPA evolves through
different phases, namely an allergic phase which usually lasts for years, a eosinophilic phase
of shorter duration, and arapidly evolving vasculitic phase[1]. This sequence of disease
stages suggests that eosinophilic inflammation is already active before the full-blown disease
manifestations develop and may play a decisive role in the development of AVTES soon
before and after theinitial diagnosis, plausibly as areflection of uncontrolled active disease.
Indeed, we found that patients younger than 65 years had the highest SER of AVTE.

Considering that in our cohort around 75% of patients were diagnoses at <65 years of age,
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this result further corroborates our hypothesis that the high disease activity around diagnosis
probably influences the AVTE risk.

In our cohort, the majority of AV TEs were arterial and mainly included acute myocardial
infarction and stroke. M ost published studies focused on the association between AAVs and
venous thromboembolism[5, 6, 23], while limited evidence supports an association with
arterial manifestations[3, 4, 24]. Venous thromboembolic events, although less frequent than
arterial events, were associated with the highest SER as compared to the reference population.
As expected, most were lower limb DVT or pulmonary embolism, although a few patients
developed thrombosis at atypical sites. In aretrospective analysis of the French Vasculitis
Study Group including 232 EGPA patients, 8.2% developed venous thromboembolic events
after a mean follow-up of 58 months. Interestingly, most events occurred between 3 months
before and 6 months after diagnosis[6]. A Russian study including 69 EGPA cases reported
that 5 of them (7.2%) developed venous thromboembolism, all during the first year after
diagnosig[25]. With regard to the other AAV's, aparticular increasein risk of DVT[7, 26] and
pulmonary embolism [7] was observed during active disease[27].

Finally, we identified several predictors on AVTE in EGPA. Patients who had experienced
AVTEs before diagnosis were at higher risk of developing additional events following
diagnosis, likely related to pre-existing vascular injury and individual susceptibility[28]. This,
close clinical monitoring is required in secondary prevention for these patients[6, 26].
Furthermore, while ear-nose-throat and cardiac manifestations seemed associated with an
increased risk of AVTE, renal involvement did not. Whether these discrepancies reflect the
diverse biology of the two main clinical subsets of EGPA, i.e. vasculitic vs eosinophilic (with
the latter being more proneto AVTE), is unclear. The lack of association between ANCA

status and AV TE does not seem to corroborate this hypothesis.
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Our study has other limitations, some of which are inherent to retrospective studies. First, as
AV TEs diagnoses were retrospectively captured from medical charts, misclassification of the
events might have occurred. Second, the role of some heterogeneity in clinical management
due to the long-term study period cannot be excluded. Finally, no information on the clinical
prognosis and outcome following AVTE was available. Despite these limitations, our study
findsits strengthsin its large sample size, the long follow-up, and the presence of areference
population.

In conclusion, our results show ahigher risk of both acute AVTE events in patients with
EGPA as compared to a reference population, particularly around the time of EGPA diagnosis
and in those without immunosuppressive treatments. Notably, the occurrence of venous
events was stably high throughout the whole duration of the disease, suggesting the need of a
close and long-term monitoring particularly for such events. Based on our data EGPA seems
to represent a cardiovascular risk factor independently from the patient’s demographic and
clinical features, and AVTE risk is particularly increased in patients with previous AVTE and
high disease activity. These findings aso suggest that the occurrence of unexplained AVTE in
healthy subjects should be investigated in order to exclude an underlying eosinophilic

condition, and particularly EGPA.
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TABLES

Table 1: Demographic characteristics, cardiovascular risk factors, cardioprotective therapy

and EGPA-related features at time of EGPA diagnosis.

N (%)

Demographic features

Age at diagnosis (median (IQR))- years 55.30 (44.75 — 64.02)

Sex (n. obs. 573)

Male 276 (48.17)
Female 297 (51.83)

Cardiovascular risk factors and comorbidities

Smoking (n. obs. 519) 80 (15.41)

Others (n. obs. 573)

Hypercholesterolemia 95 (16.58)
Hypertension 163 (28.45)
Diabetes mellitus 33(5.76)
Cancer 53(9.25)

Cardiovascular therapy (n. obs. 573)

Antiplatelets 60 (10.47)
Anticoagulants 31(5.41)
Antihypertensive agents 145 (25.31)
Statins 49 (8.55)

Disease manifestations (n. obs. 573)

Lower respiratory tract 552 (96.34)
Ear-Nose-Throat 455 (79.41)
Peripheral neuropathy 362 (63.18)
Cutaneous 210 (36.65)
Constitutional 171 (29.84)
Cardiac 122 (21.29)
Renad 79 (13.79)
Gastrointestinal 58 (10.12)
Muscul oskel etal 30 (5.24)
Ocular 4 (0.70)
Others 2 (0.35)

Disease activity (n. obs. 573)

BVAS (median (IQR)) 12 (7-18)
0-9 205 (35.78)
10-19 266 (46.62)
20+ 102 (17.80)

Five-Factor Score
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0 130 (22.69)
>1 443 (77.31)
ANCA (n. obs. 485)
Negative 242 (49.90)
Positive 243 (50.10)
IF-ANCA (n. obs. 476)
Negative 252 (52.94)
Positive 224 (47.06)
P-ANCA 213 (95.1)"
C-ANCA 11 (4.9)"
ELISA-ANCA (n. obs. 452)
Negative 237 (52.4)
Positive 215 (47.6)
Anti-MPO 200 (93.0) "
Anti-PR3 15 (7.0)*

Laboratory parameters (median (IQR))

C-reactive protein (n. obs. 373), mg/L

Erythrocyte sedimentation rate (n. obs. 354), mm/h
Eosinophils (n. obs. 459), U/mmc

Eosinophil cationic protein (n. obs. 57) pg/L
1gG4 (n. obs. 58), mg/dL
IgE (n. obs. 143), U/mL

5.20 (2.14 — 10.40)

42,50 (23.00 - 61.00)
2680.00 (1094.30 —
7600.00)

52.00 (17.00 — 135.00)
250.00 (97.00 — 558.00)
400.00 (169.00 — 1000.00)

Immunosuppressive therapy* (n. obs. 570)
No systemic therapy
Only systemic glucocorticoids
Traditional and/or biologic immunosuppressants (+/-
glucocorticoids)

Cyclophosphamide

Methotrexate

Azathioprine

Cyclosporine A

IVlg

Rituximab

Other biologic agents

Mycophenolate

Infliximab

Omalizumab

Mepolizumab

16 (2.80)
253 (44.39)
301 (52.81)

165 (28.95)
63 (11.05)
56 (9.82)
50 (8.77)
20 (3.50)
7 (1.23)

7 (1.23)

6 (1.05)

2 (0.35)

2 (0.35)
1(0.18)

*within two months from EGPA diagnosis

"9% out of the total number of patients with positivity

31


https://doi.org/10.1101/2020.11.09.20228197

medRxiv preprint doi: https://doi.org/10.1101/2020.11.09.20228197; this version posted January 6, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

ANCA: Anti-Neutrophil Cytoplasmic Antibody; BVAS: Birmingham Vasculitis Activity Score;
EGPA: Eosinophilic Granulomatosis with Polyangiitis; IQR: Interquartile range; MPO:

Myel operoxidase; PR3: Proteinase 3; 1VIg: Intravenous |mmunoglobulins; n.obs: number of

observed cases.
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Table 2. Rates of acute arterial and venous thromboembolic events standardized to the

Bruneck cohort.

Bruneck cohort,  EGPA cohort, EGPA SER (95% ClI)
rate per 1000 observed no. of  cohort,
person-years events expected
no. of
events
All
thromboembolic
events
Age category
<55 years 5.7 (3.5-9.2) 25 8.0 3.12(2.11-4.62)
55 to <65 years 7.4 (5.3-10.4) 23 7.1 3.24 (2.16-4.88)
65 to <75 years 16.5(13.3-205) 13 125 1.04 (0.60-1.78)
>75 years 34.4(29.3-404) 14 8.2 1.72 (1.02-2.90)
Overadll 75 35.8 2.10 (1.67-2.63)
P<0.001
Arterial events
Age category
<55 years 25(1.2-5.2) 17 35 4.86 (3.02-7.81)
55 to <65 years 5.8 (4.0-8.6) 13 5.6 2.33(1.35-4.01)
65 to <75 years 13.3(105-169) 5 10.1 0.49 (0.21-1.19)
>75 years 20.3(24.6-349) 8 6.9 1.15(0.58-2.31)
Overadll 43 26.1 1.64 (1.22-2.22)
P<0.001
Venous events
Age category
<55 years 3.2(1.7-6.1) 8 45 1.78 (0.89-3.55)
55 to <65 years 1.6 (0.7-3.3) 10 15 6.65 (3.58-12.36)
65 to <75 years 3.2(1.9-5.2) 8 24 3.31(1.65-6.62)
>75 years 5.1(3.4-7.8) 6 1.2 4.95 (2.23-11.03)
Overall 32 9.6 3.32 (2.35-4.70)
P<0.001

Cl: confidenceinterval; SER standardized event ratio.
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FIGURES

Figure 1. Time of occurrence of acute arterial and venous thromboembolic events before and
after the diagnosis EGPA.

Events with missing data (i.e. type or timing of the event) are not reported.

EGPA: Eosinophilic Granulomatosis with Polyangiitis

Figure 2. Kaplan-Meier curve of the occurrence of overall, arterial and venous
thromboembolic events in the study cohort.

AVTE: arterial and venous thromboembolic events

Figure 3. Adjusted risks of acute arterial and venous thromboembolic events (AVTE),
according a) to demographic, clinical and EGPA-related features, and b) to specific EGPA
manifestations.

Risks are adjusted for age, sex, previous AVTE, ANCA, BVAS, eosinophils, and presence of
cardiovascular risk factors.

ANCA: Anti-Neutrophil Cytoplasmic Antibody; AVTE: arterial and venous thromboembolic
events; BVAS. Birmingham Vasculitis Activity Score; CV: Cardiovascular; FFS: Five-Factor

Score.
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Sex

Femal — . _
(rof. Male) emale 0.73[0.46 - 1.17]
Age 35-64 years b 1.29[0.55 - 3.09]
ref. <35 years
() sy e - 205[0.79-5.3)
Previous AVTE
(ref. No) Yes 206 [1.15 -3.67]
CV risk factors
(ref. No) Yes —_— 093 [0.57 - 1.49)
ANCA
(ref. Neg) Positive i 1.13[0.66 - 1.94]
. 10-19 — 143[0.82 -2.53]
(rof. <10) 20+ . 202[1.03 - 3.96]
FFS
(ref. 0) . - 089 [0.48 - 1.68]
“Eosinophils T
(ref. <500 U/mmc ) 2500 U/mmc [} 0.70[0.29 - 1.67]
0.1 1 10

Adjusted Hazard Ratio [95% Confidence Interval]

b)

Cardiac ' - + 1.65[0.97 - 2.82)
Constitutional - 0.99 [0.58 - 1.67]
Cutaneous - 0.86 [0.52 - 1.43]
Gastrointestinal - 1.07 [0.51 — 2.24)
Low respiratory tract [ ] 0.89 [0.47 - 1.69]
Peripheral neurological L] 0.95[0.57 - 1.58]
Ear-nose-throat ' = » 1.98[0.99 - 3.92)
Renal - 0.38 [0.17 - 0.86]

0.1 1 3

Adjusted Hazard Ratio [95% Confidence Interval]
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