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Abstract
Objectives The frequency of different vasculitides and their characteristics vary among different regions. The identification of
geographic disparities of disease phenotypes helps the development of international criteria, allowing the classification of patients of
different ethnicities. This study aimed to describe the frequency, characteristics, course, response to treatment, and outcome of the
different adulthood vasculitides in Egypt.
Methods This was a multicenter study in which the medical records of adult Egyptian patients diagnosed with vasculitis between
2002 and 2018 were retrospectively reviewed.
Results The most frequent vasculitides in Egypt were Behçet’s disease (76%), hepatitis C virus vasculitis (13.9%), and granu-
lomatosis with polyangiitis (3.9%). Most patients (73.8%) had a major event at the time of diagnosis. Generalized granulomatosis
with polyangiitis was more common than the localized type (90% versus 10%, respectively). The aortic arch and its branches
were the most common affected sites of Takayasu arteritis. Of vasculitides, Behçet’s disease and giant cell arteritis were
associated with the greatest rates of relapse (62.7% and 33.3%, respectively). Delayed diagnosis and permanent organ damage
were reported in 69.9% and 68.9% of patients, respectively. A low mortality rate was noted (1.3%).
Conclusions The most common types of adulthood vasculitides in Egypt are Behçet’s disease, hepatitis C virus vasculitis, and
granulomatosis with polyangiitis. Major organ involvement is frequent. Delayed diagnosis and permanent organ damage are common.
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Introduction

Vasculitides are heterogeneous disorders characterized by the
destructive inflammation of blood vessels. There are primary
and secondary types: secondary vasculitides have probable eti-
ologies, including infections, medications, collagen diseases,
and malignancies, while primary types have unknown etiolo-
gies [1]. The frequency and characteristics of vasculitides show
regional variations [2]. Most of the data about vasculitides are

derived from Europeans [3]. The identification of geographic
disparities of a disease helps the development of international
classification criteria [4]. This study aimed to describe the fre-
quency, characteristics, treatment, course, and outcome of the
different vasculitides encountered among adults in Egypt.

Materials and methods

Study design and data acquisition

This was a retrospective cohort study. We retrospectively
reviewed the medical records of adult Egyptian patients diag-
nosed with vasculitis between 2002 and 2018; the study in-
cluded cases of primary vasculitis and cases of infection-
induced vasculitis. Data were collected from three hospitals:
Kasr Al Ainy Hospital, Cairo University; Tanta University
Hospital; and Assuit University Hospital. Vasculitides were
classified using the 1990 American College of Rheumatology
criteria [5–9] and the 2008 International Criteria for the
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Classification of Behçet’s Disease (BD) [10]. Microscopic po-
lyangiitis (MPA) was defined according to the 2012
International Chapel Hill Consensus Conference on the
Nomenclature of Systemic Vasculitides [1]. Epidemiological,
clinical, laboratory, and imaging characteristics were recorded.

Disease onset was defined as the time of the development
of the first disease manifestation. Delayed diagnosis was con-
sidered if a period of ≥ 3 months had elapsed between the
disease onset and diagnosis. Disease duration was defined as
the duration from the disease onset to the last visit/death.

The affection of a system included its parenchymal and
vascular involvement. Major organ involvement referred to
life- or organ-threatening organ involvement. The duration
from disease onset to the development of the first major event
was recorded.

Patients were treated according to the recommendations at
the time of presentation. Low-dose corticosteroid (CS) treat-
ment was defined as oral prednisolone ≤ 7.5 mg/day (mg/d);
moderate dose, > 7.5–30 mg/d; high dose, > 30–100 mg/d;
and very high dose, > 100 mg/d. Intravenous (IV) CS pulse
treatment referred to an IV infusion of 250–1000 mg of
methylprednisolone/day [11].

Remission was defined as the resolution of signs of inflam-
mation that should have persisted for ≥ 3months [12]. Relapse
referred to the development of a new manifestation requiring
systemic therapy adjustment. Organ damage referred to a per-
manent disease- or treatment-induced organ abnormality.

The study was approved by the local Research Ethics
Committee (N-30-2016), and it conformed to the provisions
of the Declaration of Helsinki.

Statistical analysis

Categorical variables are described in terms of frequencies and
percentages. Numerical variables are described in terms of the
median and interquartile range (IQR) due to skewed data dis-
tributions. Comparisons were performed using the chi-square
test and calculated odds ratios and 95% confidence intervals.
A two-tailed probability value (p value)was used, and p values
< 0.05 were considered statistically significant. Binary logistic
regression analysis was performed to eliminate the effect of
confounders. All statistical calculations were performed using
SPSS (Statistical Package for the Social Science; SPSS, Inc.,
Chicago, IL, USA) version 15 for Microsoft Windows.

Results

This study included 309 patients. Figure 1 shows the frequen-
cy of the different vasculitides. Demographic data are shown
in Table 1. Delayed diagnosis was reported in 216 (69.9%)
patients: 146 (67.6%) rural patients and 70 (32.4%) urban
patients. The median duration from the first disease

manifestation to diagnosis was 24 months (IQR, 9–48). The
most common cause of delayed diagnosis was an inexperi-
enced physician, which was noted in 190 (88%) patients with
delayed diagnosis. Of the 309 patients, 227 (73.5%) devel-
oped a major event before diagnosis; a median duration of
5 months (IQR, 1–24) elapsed between disease onset and the
development of a major event. The median follow-up duration
was 21 months (IQR, 5–48).

The cumulative clinical manifestations are shown in
Table 2. Table 3 shows the first induction therapies and the
response to treatment in active patients.

Cumulative organ damage developed in 213 (68.9%) pa-
tients. Table 4 shows the frequency of damage of the different
systems for the different vasculitides.

Among 226 patients who were followed regularly until the
time of data collection, we compared patients with and with-
out organ damage regarding the demographic, clinical, and
treatment-related variables (Table 5). Although several param-
eters were associated with damage accrual, binary logistic
regression analysis revealed the development of peripheral
arterial disease (PAD) (p = 0.022), neurological disease (p =
0.046), and a major event after the achievement of remission
(p = 0.015) as the only variables associated with the occur-
rence of permanent organ damage.

Concerning mortality, seven deaths were reported during
the follow-up period: four BD patients, one patient with gran-
ulomatosis with polyangiitis (GPA), one patient with
Takayasu arteritis (TA), and two cases of hepatitis C virus
(HCV) vasculitis. Concerning the BD patients, one patient
died following surgical resection due to intestinal perforation;
another patient had neurological involvement; the third patient
died following the therapeutic embolization of a pulmonary
mycetoma; and the last patient died following the surgical

Fig. 1 Frequency of the different vasculitides. BD, Behçet’s disease;
HCV, hepatitis C virus; GPA, granulomatosis with polyangiitis; TA,
Takayasu arteritis; EGPA, eosinophilic granulomatosis with
polyangiitis; GCA, giant cell arteritis; HSV, hypersensitivity vasculitis;
PAN, polyarteritis nodosa; MPA, microscopic polyangiitis
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repair of an aortic aneurysm. The GPA patient died secondary
to alveolar hemorrhage. The TA patient died due to leukemia.
One patient with HCV vasculitis had renal impairment, and
the other patient had limb gangrene.

Discussion

Different vasculitides show geographic disparities regarding
the frequency and disease phenotype. Scarce data are avail-
able for the Arab population [13–15]. Our study aimed to
describe the frequency, characteristics, course, response to
treatment, and outcome of the different adulthood vasculitides
found in Egypt. We found that the most frequent vasculitides
in Egypt are BD (76%), HCV vasculitis (13.9%), and GPA
(3.9%); other types of vasculitides are uncommon.

Behçet’s disease

BD was the most common vasculitis in our cohort (76.1%).
Our results are in agreement with those reported in the litera-
ture [16]. The highest frequency of BD was observed along
the Silk Road, especially in Turkey (421/100,000), followed
by Iran, where BD patients constitute 63% of primary vascu-
litis patients with a prevalence of 8/10,000. Moreover, BD is
very frequent in Saudi Arabia, Iraq, and Japan [17]. In Japan,
BD is one of the most common causes of uveitis, with a
prevalence of 11.9/100,000 [18]. In an Indian study, BD rep-
resented approximately 13.62% of primary vasculitis patients
[19]. In contrast to our findings, BD is rare among Australian
Aboriginals and black Africans [17].

In this study, BD patients had a young age of onset (medi-
an, 26 years; IQR, 22–32). This finding is in accordance with
that of an Iranian study, in which the mean (± standard devi-
ation [SD]) age of onset was 26 ± 11.3 years [20]. However, a
late age of onset was observed in an Indian study [19].

Our cohort of BD patients had a male predominance
(male to female ratio, 5.5:1). This result coincides with
those of several reports that have documented a male pre-
dominance in the Middle East. In contrast, women are
more frequently affected in the Far East [21]; no predom-
inance in terms of sex has been found in Iran [20] or India
[19].

Orogenital ulcers were almost universal in our patients
(99.6%); ocular involvement (59.6%), musculoskeletal af-
fection (40.4%), deep venous thrombosis (28.9%), and
neurological involvement (23.4%) were also common.

Caucasians more frequently exhibit genital ulcers [22], ve-
nous thrombosis, arterial affection [23], and neurological in-
volvement [24]. Cardiac involvement is more frequent in
Mediterranean and Asian populations [4]. In India, BD is
mainly a mucocutaneous disease. Furthermore, pathergy test
positivity showed racial variation; positive test results wereTa
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detected in 37.5% of our patients. This result is in accordance
with the literature; the highest frequency of positive pathergy
test results was reported along the Silk Road, with a preva-
lence exceeding 50%, while the lowest rates of positive results
have been reported in American, Northern European,
Australian, and Indian populations [19].

Major organ involvement was common in our patients on
presentation (74%) and during follow-up (36.2%). These re-
sults are in agreement with the observation that a high disease
severity is observed along the Silk Road [3].

HCV vasculitis

HCV vasculitis represented the second most common type of
vasculitis in our cohort. In Europe, HCV cryoglobulinemia is
more common among Southern Europeans [25]. In our cohort,
the female to male ratio was 1.9:1; a female predominance has
been reported by some authors [26], while no difference be-
tween the sexes was found by others [27]. The most common
manifestations in our cohort were cutaneous, followed by
musculoskeletal, neurological, and peripheral arterial manifes-
tations. The characteristics in our cohort are in agreement with
those previously reported by others, with the exception of a
lower frequency of renal affection in this study. Skin involve-
ment was the disease hallmark (95% of patients); nephritis
was reported in 35–60% of patients; and peripheral neuropa-
thy was common [28]. In an Egyptian study of HCV

cryoglobulinemic vasculitis, all patients had skin lesions, ar-
thritis, and peripheral neuropathy; nephritis developed in
66.6% of patients [26]. Although major organ involvement
was found in 65.1% of patients in the current study, only
two cases of mortality were found. These results are in con-
trast to those reported by Terrier and his colleagues, in which
serious organ involvement was less common (10%); however,
they found a higher mortality rate, ranging between 20 and
80% [29].

Antineutrophil cytoplasmic antibody–associated
vasculitis

The most prevalent type of antineutrophil cytoplasmic anti-
body (ANCA)–associated vasculitis (AAV) in our cohort was
GPA, followed by eosinophilic granulomatosis with polyan-
giitis (EGPA) andMPA; GPA represented the third most com-
mon type of vasculitis in our cohort.

The incidence of AAV is higher in Europe and the United
States of America (USA); however, it is rare among Africans.
Furthermore, GPA is more frequent among Caucasians, while
MPA is more common among non-Caucasians [2]. However,
GPA is considered the most frequent AAV in India [19], while
the least frequent type is EGPA [30]. A latitude gradient has
been described, with a higher prevalence of MPA noted in
Southern than Northern Europe and the reverse being true
for GPA [31].

Table 2 Cumulative frequency of involvement of the different organ systems

Vasculitides type
(N = 309)

BDN = 235 TA N = 7 GCAN = 3 PANN = 1 GPAN = 12 MPA N = 1 EGPAN = 4 Hypersensitivity
vasculitis N = 3

HCV
vasculitis
N = 43

Constitutional N (%) 46 (19.6) 3 (42.9) 0 (0) 1 (100) 7 (58.3) 1 (100) 3 (75) 2 (66.7) 16 (37.2)

Mucocutaneous
N (%)*

234 (99.6) 0 (0) 0 (0) 1 (100) 9 (75) 1 (100) 2 (50) 3 (100) 35 (81.4)

MusculoskeletalN (%) 95 (40.4) 1 (14.3) 0 (0) 1 (100) 8 (66.7) 1 (100) 3 (75) 1 (33.3) 27 (62.8)

Ocular N (%)† 140 (59.6) 1 (14.3) 2 (66.7) 0 (0) 2 (16.7) 0 (0) 0 (0) 0 (0) 4 (9.3)

Upper respiratory tract
N (%)

0 (0) 0 (0) 0 (0) 0 (0) 7 (58.3) 1 (100) 2 (50) 0 (0) 0 (0)

Neurological N (%) 55 (23.4) 2 (28.6) 0 (0) 1 (100) 4 (33.3) 1 (100) 4 (100) 0 (0) 21 (48.8)

Pulmonary N (%) 21 (8.9) 0 (0) 0 (0) 0 (0) 7 (58.3) 1 (100) 4 (100) 0 (0) 6 (14)

Cardiac N (%) 5 (2.1) 2 (50) 0 (0) 0 (0) 1 (8.3) 0 (0) 1 (25) 0 (0) 4 (9.3)

Renal N (%) 1 (0.4) 0 (0) 0 (0) 1 (100) 8 (66.7) 1 (100) 2 (50) 0 (0) 6 (14)

GIT N (%) 3 (1.3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Peripheral arterial
N (%)

11 (4.7) 7 (100) 0 (0) 0 (0) 1 (8.3) 0 (0) 2 (50) 0 (0) 13 (30.2)

Peripheral venous
N (%)

68 (28.9) 0 (0) 0 (0) 0 (0) 2 (16.7) 1 (100) 0 (0) 0 (0) 0 (0)

Aortic N (%) 5 (2.1) 2 (28.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Vena caval N (%) 15 (6.4) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

*Pathergy test was positive in 37.5% of BD patients. † Patients with dry eyes were excluded. N, number; BD, Behçet’s disease; TA, Takayasu arteritis;
GCA, giant cell arteritis; PAN, polyarteritis nodosa; GPA, granulomatosis with polyangiitis; MPA, microscopic polyangiitis; EGPA, eosinophilic gran-
ulomatosis with polyangiitis; HCV, hepatitis C virus; GIT, gastrointestinal tract
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In the current study, the median (IQR) ages of onset of GPA
and EGPAwere younger than those reported in other countries,
at 29.5 (22.5–44.5) years and 35 (27–60) years for GPA and
EGPA, respectively. Themean age of onset of GPAwas reported
to be 31.5 years (SD, 41.5) in India [32] and 46.3 years (SD,
16.8) in Greece [12], and it ranged between 43 and 58.7 years
among Hispanics. The mean age of onset of MPA among
Latinos has been reported to be 60 years (SD, 11.94) [30].

A slight female predominance was found among our GPA
patients; the female to male ratio was 1.4:1. A higher female to
male ratio has been reported in India (14:1) [32]; in contrast, a
low female to male ratio was found in Greece (16:21) [12] and
among Hispanics (29:36 and 21:35 in 2 different studies).
Among Latinos, MPA has a female predominance, with a
female to male ratio of 44:16 [30].

Regarding disease severity, AAV tends to have a higher dis-
ease activity and more severe organ involvement in Hispanics
[30]. In our GPA patients, systemic disease was more common
than localized disease, at a ratio of 11:1. In contrast, it has been
shown that limited GPA is more prevalent than systemic GPA in
Japan.

Regarding our GPA patients, the most common manifesta-
tions were mucocutaneous (75%), musculoskeletal (66.7%),
renal (66.7%), upper respiratory tract (URT) (58.3%), pulmo-
nary (58.3%), and constitutional (58.3%). In India, the most
frequent manifestations were constitutional (64–89%), pulmo-
nary (84–94%), URT (55–88%), and renal (65–73%) [32]. In a
study of Hispanic patients, the main affected organs were those
of the pulmonary, renal, URT, cutaneous, and nervous systems;
the first three organ systems were affected in all patients, while

the others were affected in 30% of patients. Ocular involvement
has been reported in 48% of patients [30]; this percentage is
threefold the value observed in the current cohort. In a Greek
study, the most common manifestations were constitutional
(92%), pulmonary (100%), URT (76%), and renal (75%)
[12]. Renal involvement has been reported to be more common
among European patients (77%) than Japanese patients (12–
63%) [33]; in contrast, Japanese patients were older at diagnosis
and more frequently showed pulmonary involvement than pa-
tients in the United Kingdom (UK) [34].

In our GPA patients, 91.7% and 57.1% of patients developed
a major event on presentation and during follow-up, respective-
ly. Most major events affected the pulmonary and neurological
systems. In a Greek study, 44% of patients developed serious
events during a follow-up period of 42 months; the most com-
mon event was renal failure (37.5%) [12].

In our GPA patients, IV cyclophosphamide (CYC) was the
mainstay of therapy; the response rate to the first induction
therapy was 72.7%. In a Greek study, oral and IV CYC were
equally used, and out of 35 patients completing the induction
therapy, 29 (82.8%) patients achieved remission. The authors
concluded that the characteristics and outcome of GPA in
Greece are similar to those in other populations, except for a
higher frequency of fever among Greek patients [12]. In a
study from Latin America, IV CS and CYC were the main
forms of treatment [30].

In a review of vasculitis in Hispanic patients, the main
affected organs in patients with MPA were the kidneys
(100%), peripheral nervous system (PNS) (61.1%), lungs
(50%), and skin (44.4) in one included study; in another

Table 4 Frequency of the cumulative damage of the different organ systems

Vasculitides type
(N = 309)

BD
N = 235

TA
N = 7

GCA
N = 3

PAN
N = 1

GPA
N = 12

MPA
N = 1

EGPA
N = 4

Hypersensitivity
vasculitis N = 3

HCV vasculitis
N = 43

Any organ 168 (71.5) 7 (100) 1 (33.3) 1 (100) 11 (91.7) 1(100) 2 (50) 0 (0) 23 (53.5)

Ocular N (%) 60 (25.5) 0 (0) 1 (33.3) 0 (0) 2 (16.6) 0 (0) 0 (0) 0 (0) 0 (0)

Cutaneous N (%) 0 (0) 0 (0) 0 (0) 0 (0) 1 (8.3) 0 (0) 0 (0) 0 (0) 1 (2.3)

Nose and paranasal
sinuses N (%)

0 (0) 0 (0) 0 (0) 0 (0) 1 (8.3) 0 (0) 0 (0) 0 (0) 0 (0)

Pulmonary N (%) 18 (7.7) 0 (0) 0 (0) 0 (0) 5 (41.7) 1(100) 0 (0) 0 (0) 1 (2.3)

Musculoskeletal N (%) 10 (4.2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Cardiac N (%) 6 (2.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Renal N (%) 0 (0) 0 (0) 0 (0) 1 (100) 1 (8.3) 1(100) 0 (0) 0 (0) 3 (7)

Neurological N (%) 17 (7.2) 1 (14.3) 0 (0) 1 (100) 3 (25) 0 (0) 2 (50) 0 (0) 0 (0)

GIT N (%) 2 (0.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Peripheral arterial N (%) 11 (4.7) 7 (100) 0 (0) 0 (0) 2 (16.7) 0 (0) 2 (50) 0 (0) 3 (7)

Peripheral venous N (%) 20 (8.5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Aortic N (%) 5 (2.1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Vena caval N (%) 15 (4.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

N, number; BD, Behçet’s disease; TA, Takayasu arteritis; GCA, giant cell arteritis; PAN, polyarteritis nodosa; GPA, granulomatosis with polyangiitis;
MPA, microscopic polyangiitis; EGPA, eosinophilic granulomatosis with polyangiitis; HCV, hepatitis C virus; GIT, gastrointestinal tract
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included study, the main affected organs were the PNS
(86.7%), musculoskeletal system (65%), kidneys (56.7%),
skin (41.7%), and lungs (38.3%). Pulmonary renal syndrome
developed in 16.7% and 16% of patients in the other two
included studies. Over a mean duration of 47.46 months
(SD, 33.91), 43.3% of patients relapsed [30].

Concerning pulmonary involvement in AAV, pulmonary
fibrosis is more prevalent in Asians, while alveolar hemor-
rhage is more frequent among patients from the UK [35]. In
two studies comparing patients from the UK and Japan with
MPA [31] and GPA [34], those from the UK had more severe
renal affection; greater use of immunosuppressants, biological
agents, and plasmapheresis; and greater cumulative CYC
doses. While ocular affection was more common among the
MPA patients from the UK, it was more frequent among
Japanese GPA patients. Regarding GPA, relapse was more
frequent but the survival rate was higher among UK patients.
Concerning MPA, the rates of renal and patient survival were
the same among Japanese and European patients despite less
aggressive therapy being administered in Japan.

Concerning GPA, cytoplasmic/c-ANCAwas detected in 90%
of patients in the current study. It has been reported that

perinuclear/p-ANCA and anti-myeloperoxidase/MPO antibodies
are more prevalent in the Far East than in the UK, while the
reverse has been noted for c-ANCA and anti-proteinase 3/anti-
PR3 antibodies [36].

The mortality rate of GPA patients was lower in our study
(8.3%) than in other reports. Death was reported in 18% of
Hispanic patients during a follow-up period of 15 months. In
another study of Hispanic patients, the reported survival rates
were 90% for 5 years, 84% for 10 years, and 63% for 20 years
[31]. Avery high mortality rate (50%) was reported for Indian
patients [32]. For Greek patients, 10% of patients died during
a median follow-up period of 42 months; 75% of the deaths
were due to disease activity [12].

In a study of AAV from Latin America, death was reported
in 17% of patients during a follow-up period of 20 months;
pulmonary renal syndrome was the main cause of death [30].

Takayasu arteritis

TAwas an uncommon type of vasculitis in our cohort (1.3%).
However, it is considered the most common vasculitis in
Japan, Korea, China, India, and Latin America, while it is

Table 5 Factors associated with
organ damage Damage N = 151 No damage N = 75 p value OR (95% CI)

Sex Female 35 (53.8) 30 (46.2) 0.009 0.45 (0.24–0.82)
Male 116 (72) 45 (28)

Residence Rural 95 (62.1) 58 (37.9) 0.029 0.49 (0.26–0.94)
Urban 56 (76.7) 17 (23.3)

Delayed diagnosis 110 (72.4) 42 (27.6) 0.003 2.5 (1.4–4.5)

Major event before diagnosis 111 (72.5) 42 (27.5) 0.008 2.2 (1.2–3.9)

Constitutional 45 (71.4) 18 (28.6) 0.36 1.3 (0.71–2.5)

Mucocutaneous 139 (66.8) 69 (33.2) 0.98 1 (0.36–2.8)

Musculoskeletal 62 (59) 43 (41) 0.021 0.52 (0.29–0.9)

Upper respiratory tact 5 (71.4) 2 (28.6) 0.79 1.3 (0.23–6.6)

Ocular 88 (79.3) 23 (20.7) 0.0 3.2 (1.8–5.7)

Neurological 50 (86.2) 8 (13.8) 0.0 4.1 (1.8–9.3)

Pulmonary 25 (86.2) 4 (13.8) 0.018 3.5 (1.2–10.5)

Cardiac 10 (83.3) 2 (16.7) 0.21 2.6 (0.55–12.12)

Renal 7 (63.6) 4 (36.4) 0.82 0.86 (0.24–3)

GIT 2 (100) 0 (0) 0.32

Peripheral venous disease 41 (78.8) 11 (21.2) 0.036 2.2 (1–4.6)

Peripheral arterial disease 19 (95) 1 (5) 0.005 10.7 (1.4–81.2)

Vena cava affection 9 (100) 0 (0) 0.031

Aortic affection 6 (100) 0 (0) 0.08

Achievement of remission 130 (63.7) 74 (36.3) 0.003 0.08 (0.01–0.64)

Worsening during induction
therapy

25 (96.2) 1 (3.8) 0.001 14.7 (1.9–110.6)

Relapse 79 (64.2) 44 (35.8) 0.37 0.77 (0.44–1.4)

Development of a major event after
remission

69 (85.2) 12 (14.8) 0.0 4.4 (2.2–8.6)

N, number; p, probability; CI, confidence interval; GIT, gastrointestinal
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uncommon in Europe and the USA. The incidence of TA in
Japan is 150/million [37]. In India, TA represents approxi-
mately 20% of primary vasculitis cases and is considered the
most common cause of renovascular hypertension [19]. In
Africa, the highest prevalence is observed among South
Africans [30].

In this study, TA was more frequent among females
(85.7%), with a median (IQR) age of onset of 35 (24–40)
years. These results are in agreement with those of previous
reports. TA is considered a typical disease of young women,
with a median age of onset of 25 years [37]. A striking female
to male ratio of 9:1 has been reported in Japan. In Iran, the
ratio is slightly lower (7.6:1), while the reverse has been found
in India (1:1.3) [38]. Among Latinos, the female to male ratio
ranges between 2.8:1 and 24:1 [30]. In India and China, males
have an older age of onset [39].

In this study, the aortic arch and its branches were the most
common affected sites of the disease, which is similar to pre-
vious reports from Japan, the USA, North Europe [39], and
Latin America [30]. In contrast, the abdominal aorta is the
most common site affected in India [39].

In the current study, the most common manifestations were
peripheral arterial, constitutional, cardiac, neurological, and
aortic manifestations. The most commonly used drugs for
induction were IV CYC and methotrexate (MTX), and all
patients responded well to treatment. One patient underwent
bilateral lower limb amputation, and one underwent unilateral
upper limb amputation. Despite the high morbidity rate in our
cohort, only one case of mortality was reported during the
follow-up period and was not directly related to disease
activity.

In Latin Americans, the clinical spectrum of disease includ-
ed constitutional manifestations, peripheral arterial disease,
heart disease, and systemic hypertension in 15%, 32%, 9%,
and 6% of patients, respectively, in one study and in 27.5%,
85%, 35.5 and 29% of patients, respectively, in another study.
The main treatments were CS, being administered to 70% and
97.05% of patients in the two studies, and MTX, being ad-
ministered to 26.47% and 40% of patients in the two studies.
Surgery was performed in 26.47% and 33.3% of patients in
the two studies. Delayed diagnosis of up to 10 years was
reported, and 58% of all patients responded well to treatment
[30]. Among Japanese patients, the 15-year survival rate is
reportedly 83% [39], while that among North Americans is
reportedly 85% [40].

Giant cell arteritis

In this study, three female patients had giant cell arteritis
(GCA); the median age of onset was 66 years (IQR, 59–68).
GCA is considered the most frequent primary vasculitis in
Europe, the USA, and Canada. In contrast, GCA is rare in
Asia, Africa, and Latin America. A latitude gradient has been

described, with the highest incidence reported in the Northern
Hemisphere, especially among Scandinavians (15–35/
100,000) [2].

A slight female predominance is suggested, with a female
to male ratio of 2:1; however, sex differences could not be
found among Asians. The mean age of onset has been report-
ed to be 72 years; however, this value was reported to be
slightly lower (63.97 years) in Asian populations [41].

Polyarteritis nodosa

Our cohort included one case of hepatitis B virus (HBV)–
negative polyarteritis nodosa (PAN) with an age of onset of
72 years; the patient had constitutional, cutaneous, musculo-
skeletal, neurological, and renal manifestations. PAN is more
frequent among Europeans than other ethnicities; the inci-
dence of PAN in Europe and the USA is 2–9/million [42]. A
much higher incidence of 77/million has been described in
Alaska, where HBV infection is endemic [43]. In an Indian
study, systemic and cutaneous PAN represented 8.83% and
1.22% of primary vasculitides, respectively [19].

In a Swedish study, the range of age of onset was 40–
60 years, with no sex predilection [42]. In a Greek study,
22% of PAN patients had HBV infection [12]. In a Latin
American study including 20 patients, the female to male ratio
was 3:2; 16 patients had systemic PAN, and four had cutane-
ous PAN. Four of the patients with systemic PAN died due to
renal and cardiac involvement and septicemia. Eight patients
were tested for HBV; two had positive results [30]. In an
Indian study, the mean age of onset was lower than that in
other populations (33.75 years); the female to male ratio was
reversed (1:4.5); and the most common disease manifestations
were constitutional manifestations (60–100%), hypertension
(60–100%), mononeuritis multiplex (60–100%), and cutane-
ous manifestations (41–75%) [44].

Although the aim of our study was to present the charac-
teristics of systemic vasculitides in adults, it is noteworthy that
Kawasaki disease, a unique type of systemic vasculitides in
the pediatric population, was reported in the Egyptian children
in the form of case series with the predominance of the atyp-
ical form of the disease [45].

The authors can conclude that the most frequent vasculiti-
des in the current population were BD, HCV vasculitis, and
GPA. Delayed diagnosis, the development of major events at
the time of diagnosis, and the occurrence of permanent organ
damage were common; however, the mortality rate was low.
Early diagnosis, the institution of immunosuppressants, and
close follow-up are necessary to prevent major organ affection
and damage.

The limitations of this study include its retrospective nature
and the relatively small sample size. Other multicenter pro-
spective studies involving a larger population size are recom-
mended to verify these results.
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