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SUMMARY
Behçet’s disease is a relapsing multisystemic disease. Its highest prevalence is seen along the Silk Road. While
several studies reported gender disparities, others didn’t. Scarce data are available about the Arabs and the
gender differences detected in some ethnicities could not be applied to others. Our study aimed to detect gender
differences among a cohort of adult Egyptian patients with Behçet’s disease.
Medical files of 255 adult patients diagnosed with Behçet’s disease at the Rheumatology and Rehabilitation
Department of Kasr Al-Aini Hospital, Cairo University and the Internal Medicine Department of Tanta University, between 2002 and 2018, were retrospectively reviewed. The demographic features, the cumulative clinical
features, the use, if any, of an intravenous pulse of methylprednisolone and immunosuppressive/biological
drugs, and the frequency of the cumulative damage to the different organ systems were described. The disease
severity score was calculated as well.
The study revealed a prominent male predominance; the male to female ratio was 6.7:1. Acne/pseudofolliculitis
was more common in males (28.6% vs 13.2%, p=0.046); the same was observed regarding any vascular involvement and peripheral venous disease (36.3% vs 18.4%, p=0.03 and 30.4% vs 13.2%, p=0.03, respectively).
On the other hand, encephalitis and cranial nerve lesions were more prevalent in females (15.8% vs 6%, p=0.03
and 10.5% vs 3.2%, p=0.04, respectively).
Severe Behçet’s disease equally affects Egyptian males and females. BD should not be considered a benign
disease in Egyptian females. The same quality of medical care should be equally offered to both genders.
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ehçet’s disease (BD) is a chronic relapsing disease. It can affect any organ system with a predilection for the mucocutaneous, articular, ocular, vascular and
neurological systems. Its etiopathogenesis
is not clearly understood; but it is thought
that BD stands midway between the autoinflammatory and autoimmune diseases
(1). Being the commonest primary vasculitis in Egypt, BD was and still is an attractive topic of study (2).
Gender differences are described worldwide. In the Mediterranean region, males
are more commonly affected, while females are mainly affected in the Far East
(3). Various studies reported a higher major
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organ involvement rate, a greater disease
severity and a worse prognosis in males.
While several studies reported gender disparities (4-7), others didn’t (8, 9). Moreover, scarce data are available about the
Arab population; and gender differences
detected in some ethnicities cannot be applied to others.
Hence, our study aimed to detect gender
differences among a cohort of adult Egyptian patients with BD regarding the different demographic and clinical features,
the degree of disease severity, and the frequency of cumulative damage to the different organ systems. Our hypothesis was
that severe BD equally affects both genders
in Egypt where the disease is endemic and
tends to be fully expressed.
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n RESULTS
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The study included 255 patients, 217
(85.1%) males and 38 (14.9%) females with
a male to female ratio of 6.7:1. The comparisons between males and females regarding
age at disease onset and recruitment, disease
duration, duration of follow-up, disease severity score, smoking history, and residence
are shown in Table I. Ninety-seven (44.7%)
males and none of the females were smokers with a statistically significant difference
between groups (p<0.001).
Delayed diagnosis was reported in 170
(78.3%) males and 26 (68.4%) females;
the comparison between groups showed no
significant difference (p=0.18, OR= 0.59,
95% CI= 0.3-1.3).
The frequencies of the cumulative different
clinical characteristics evolving thoughout
the disease course are shown in Table II
with the comparison between both genders.
According to the disease severity score, severe disease manifestations were reported in
167 (77%) males and 25 (65.8%) females; the
comparison between both groups revealed
no significant difference (p=0.14, OR=0.58,
95% CI= 0.27-1.2). There were no significant differences between males and females
concerning any use of IV MP (46.5% versus
44.7%, p=0.84, OR=0.93, 95% CI=0.471.86) and immunosuppressant/biological
therapies (93.1% versus 86.8%, p=0.19,
OR=0.49, 95% CI=0.17-1.4).
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The study was conducted at the Rheumatology and Rehabilitation Department and
Outpatient Clinic of Kasr Al-Aini Hospital,
Cairo University; and the Internal Medicine
and Rheumatology Department, Tanta University. Medical files of BD patients included in the Egyptian vasculitis cohort (2) were
retrospectively reviewed. The 2006 International Criteria for BD were used for classification/reclassification of patients (10).
The demographic features in addition to
the disease duration, the duration of follow-up and the frequency of delayed diagnosis were recorded. Disease duration was
defined as the duration from the first disease manifestation until the last visit/death.
Delayed diagnosis was defined as the
elapse of a duration of more than 3 months
between the time of classification criteria
fulfillment and diagnosis; this duration was
selected based on its influence on damage
accrual (11).
The cumulative clinical characteristics reported throughout the disease course were
recorded as well.
Disease severity was assessed using several indicators. The disease severity score
was calculated as suggested by Yosipovitch
et al., 1995 (12) and modified by Krause
et al., 2001 (13). Any use of intravenous
methylprednisolone (IV MP) or/and immunosuppressive/biological drugs was
used as an indicator of disease severity.
IV MP pulse referred to the IV infusion of
250-1000 mg methylprednisolone per day
for 1 to 3 days (14). The development of
organ damage was used as an indicator of
disease burden and aggressiveness of treatment. Organ damage was defined as the
development of a permanent organ system
abnormality that is induced by the disease
or its treatment (11).
The study was approved by the Research
Ethics Committee of the Faculty of Medicine, Cairo University (N-30-2016). The
study conformed to the provisions of the
Declaration of Helsinki.

numerical variables were described in terms
of median and interquartile range (IQR)
due to skewness of data. The chi-square
test was used for the comparison between
categorical variables with the calculation of
the odds ratio (OR) and its 95% confidence
interval (CI). The OR was calculated as
the odds of the event in females divided by
the odds of the event in males. The MannWhitney test was used for the comparison
between numerical variables. A p-value
less than 0.05 was considered statistically
significant. All statistical calculations were
performed using SPSS (Statistical Package
for the Social Science; SPSS Inc., Chicago,
IL, United States of America) version 15
for Microsoft Windows.

ci

n MATERIALS AND METHODS

Statistical analysis
Categorical variables were described in
terms of frequencies and percentages while
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Table I - Demographic characteristics and Behçet’s disease severity.
Males
N=217

Females
N=38

P

Age at onset (yr), median (IQR)

26 (22-32)

26.5 (21-33)

0.78

Age at recruitment (yr), median (IQR)

34 (28-40)

35 (27.7-41.2)

0.97

Disease duration (mo), median (IQR)

72 (36-121.5)

64.5 (33-125)

0.45

21 (4.5-48)

15 (7.5-53.3)

0.76

7 (5-11)

6 (4-9.25)

0.06
<0.001

Duration of follow-up (mo), median (IQR)
Disease severity score, median (IQR)
Smoking
Residence

84 (38.7)

0 (0)

Rural, N (%)

146 (67.3)

22 (57.9)

Urban, N (%)

71 (32.7)

16 (42.1)

0.26

OR
(95% CI)

0.7 (0.3-1.4)

e

In Japan, the results are controversial: One
study reported male predominance; another
one showed female prevalence; and a third
one revealed no gender predilection (24-26).
In this study, the age at onset wasn’t different between males and females. On the
other hand, Turkish studies are inconsistent: some reported that, the younger the
age of onset, the higher the male to female
ratio (6, 27); another one detected an earlier age of onset in females (28).
No gender difference was detected in this
study concerning the mucocutaneous features except for acne/pseudofolliculitis
which was more prevalent in males and
the positive pathergy test, which was more
common in females.
In contrast to these findings, studies from
Turkey, Germany, Iran, Korea and Greece
reported a higher prevalence and a greater
severity of genital ulcers in females (2, 5, 7,
19, 20, 26, 29-31). A high frequency of oral
ulcers was reported in Korean and Turkish
females (3, 7). However, another Turkish
study reported that oral and genital ulcers
equally affect both genders (6).
On the other side, several studies reported
a male predilection concerning superficial
thrombophlebitis (6, 23), folliculitis (26,
29), papulopustular rash (3, 5-7, 19, 20, 28,
32) and positive pathergy test (5-7, 19).
Korean, German, Turkish, and Jordanian
females have a higher frequency of erythema nodosum (EN) (3, 5-7, 19, 20, 28, 32).
However, Iranian (28) and other Korean
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The frequencies of cumulative damage of
the different systems are shown in Table
III. Damage was reported in 165 (76%)
males and 25 (65.8%) females with no
significant difference between both groups
(p=0.18, OR=0.6, 95% CI=0.29-1.3).
Among patients with ocular disease, nineteen (14.3%) males and 4 (19%) females
developed unilateral/bilateral blindness;
the comparison between the two groups
showed no significant difference (p=0.57,
OR=1.4, 95% CI=0.43-4.7).
During a median follow-up period of 20
months (IQR: 5-48), four deaths were reported, one female and two males; the
comparison between both groups revealed
an insignificant difference (p=0.39, OR=3,
95%CI=0.3-32.9).

on
ly

Yrs: years. mo: months. Comparisons were performed using the Mann-Whitney test for the numerical variables and the chi-square test for the categorical variables. OR=odds in females/odds in males. p<0.05 is
considered statistically significant.

n DISCUSSION
The male to female ratio of our cohort was
6.7:1; a similar ratio of 5.37:1 was observed
in another Egyptian study (15). However, a
third Egyptian study reported a lower ratio
of 1.7:1 (16); and a fourth one documented
a higher ratio of 30.5:1 (17). Notably, those
studies included smaller samples than ours.
Male predominance was also reported in
Iran, Turkey, Germany and Italy. The highest male to female ratio is seen in the Arab
population (5, 15, 18-20). On the contrary,
females predominate in Korea, Brazil,
France, the United Kingdom (UK) and the
United States of America (USA) (8, 21-23).
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Table II - Cumulative clinical characteristics frequency in Behçet’s disease patients.
Male
N=217

Females
N=38

p

OR
(95%CI)

Constitutional

44 (20.3)

6 (15.8)

0.52

0.73 (0.3-1.9)

Mucocutaneous

213 (98.2)

38 (100)

0.39

Clinical characteristic

210 (96.8)

37 (97.4)

0.85

1.2 (0.14-10.3)

190 (87.6)

35 (92.1)

0.42

1.7 (0.48-5.7)

Acne/pseudofolliculitis

62 (28.6)

5 (13.2)

0.046*

0.37 (0.14-1)

EN

43 (19.8)

8 (21.1)

0.86

1 (0.46-2.5)

Positive pathergy test**

12 (25.5)

6 (60)

0.03*

4.4 (1-18.2)

Articular

84 (38.7)

13 (34.2)

0.59

0.82 (0.39-1.7)

Ocular

133 (61.3)

21 (55.3)

0.48

0.78 (0.39-1.6)

Anterior uveitis

82 (37.8)

12 (31.6)

0.46

Posterior uveitis

94 (43.3)

17 (44.7)

0.87

on
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Oral ulcers
Genital ulcers

27 (12.4)

5 (13.2)

0.9

49 (22.6)

8 (21.1)

0.84

Retinal artery thrombosis

7 (3.2)

0 (0)

Retinal vein thrombosis

20 (9.2)

0 (0)

Optic neuritis

11 (5.1)

4 (10.5)

DVT of limbs

66 (30.4)

Vena caval thrombosis

15 (6.9)

PAD
Superficial thrombophlebitis
Pulmonary
PE

N

Cardiac

us
0.19

2.2 (0.66-7.3)

0 (0)

0.68

7 (18.4)

0.03*

0.39 (0.16-0.92)

5 (13.2)

0.03*

0.35 (0.13-0.93)

0 (0)

0.09

12 (5.5)

0 (0)

0.14

5 (2.3)

0 (0)

>0.999

27 (12.4)

4 (10.5)

0.74

6 (2.8)

0 (0)

0.3

22 (10.1)

2 (5.3)

0.4
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Aortic disease

0.05
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80 (36.9)

1.1 (0.38-2.9)

0.91 (0.39-2.1)

0.26

ci

1 (0.5)

Vascular

m
er

Ischemic Optic neuropathy

1.1 (0.53-2.1)

e

Retinitis
Retinal vasculitis

0.76 (0.36-1.6)

0.83 (0.27-2.5)
0.49 (0.11-2.2)

12 (5.5)

0 (0)

0.14

PH

4 (1.8)

1 (2.6)

0.75

1.4 (0.16-13.2)

Pulmonary vessel disease

13 (6)

1 (2.6)

0.4

0.42 (0.05-3.3)

Neurological

51 (23.5)

12 (31.6)

0.29

1.5 (0.7-3.2)

Dural sinus thrombosis

16 (7.4)

2 (5.3)

0.64

0.69 (0.15-3.2)

Encephalitis

13 (6)

6 (15.8)

0.03*

2.9 (1-8.3)

Myelitis

4 (1.8)

0 (0)

0.39

24 (11.1)

5 (13.2)

0.7

1.2 (0.43-3.4)

7 (3.2)

4 (10.5)

0.04*

3.5 (1-12.7)

Cerebrovascular disease
Cranial neuropathy
GIT Perforation

3 (1.4)

0 (0)

0.47

Severe disease

167 (77)

25 (65.8)

0.14

1.7 (0.82-3.6)

EN: erythema nodosum, DVT: deep venous thrombosis, PAD: peripheral arterial disease. PE: pulmonary
embolism. PH: pulmonary hypertension. GIT: gastrointestinal tract. **Pathergy test was performed in 47
and 10 male and female patients, respectively. Comparisons were performed using the chi-square test.
OR=odds in females/odds in males. *p<0.05 is considered statistically significant.
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Table III - Cumulative damage frequency in Behçet’s disease patients.
Females
N=38

p

OR
(95% CI)

Any damage**

165 (76)

25 (65.8%)

0.18

0.6 (0.29-1.3)

Musculoskeletal

11 (5.1)

0 (0)

0.16

Ocular

65 (30)

7 (18.4)

0.15

0.53 (0.22-1.3)

Pulmonary

19 (8.8)

2 (5.3)

0.47

0.58 (0.13-2.6)

Cardiac

7 (3.2)

0 (0)

0.26

Neurological

17 (7.8)

4 (10.5)

0.58

1.4 (0.4-4.4)

Postphelbitic limb

21 (9.7)

2 (5.3)

0.38

0.52 (0.12-2.3)

PAD

12 (5.5)

0 (0)

0.14

Aortic

5 (2.3)

0 (0)

0.35

Chronic vena caval obstruction

15 (6.9)

0 (0)

0.09

GIT

3 (1.4)

0 (0)

0.47

on
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Males
N=217

us

e

PAD: peripheral arterial disease. GIT: gastrointestinal tract. Comparisons were performed using the chi-square
test. OR=odds in females/odds in males. *p<0.05 is considered statistically significant. **Any damage includes
others i.e. diabetes mellitus surgery, chronic unresolving infections, chronic cyclosporine nephropathy …etc.
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(29) studies showed a higher prevalence of
EN in males.
Male and female patients showed a similar frequency of articular involvement in
this study. In disagreement with this result,
articular disease was more frequently observed in females from Korea, Germany,
Turkey, and Greece (3, 5, 28-31). However,
another German study reported a similar
frequency of arthritis in both genders while
another Turkish study showed a higher frequency in males (6). In an Iranian study,
monoarthritis was more frequently reported in men (26).
In this cohort, vascular involvement was
more common in males. Peripheral and
central venous diseases were more commonly observed in males in many studies
supporting our findings. The same was
reported on arterial involvement (3, 5-7,
19, 20, 26, 28, 32). Furthermore, the severity of vascular disease was reported to be
greater in males (4, 6).
The frequency of ocular involvement was
comparable in males and females in the
current study. In contrast, ocular disease
was more commonly reported in men from
Korea, Turkey, Iran and Italy (3, 4, 6, 7,
19, 26, 28, 33, 34). Moreover, male gender
was associated with a greater severity and a
worse prognosis of ocular disease in Korea,
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Germany, Turkey, Iran and France: it usually takes the picture of bilateral panuveitis
and retinal vasculitis in males, and the picture of isolated anterior uveitis in females
(3, 5, 6, 19, 20, 26, 27, 35-37). However,
other Turkish and Korean studies revealed
no gender disparities (7, 29).
In the current study, male and female patients had comparable frequency of cardiac
and pulmonary involvement. A German
study showed a higher frequency of cardiac
disease in males (4). In contrast, an Iranian
study reported an increased prevalence of
angina pectoris and murmurs in females
(26). A higher frequency of pulmonary involvement was reported in men (4, 19, 33).
In this study, encephalitis and cranial nerve
involvement developed more frequently
in females. In disagreement with these results, the frequency of nervous system affection was reported to be higher in males
from Turkey, Iran, Jordan, Iraq, Italy, UK
and Tunisia (4, 6, 9, 18, 26, 32, 33, 35,
37-41). Furthermore, a greater severity of
neurological involvement was reported
in males (7). Turkish and Iranian females
showed an exceptionally higher prevalence
of isolated headaches (9, 26, 28). On the
other hand, Turkish study reported no gender predilection (6).
Regarding gastrointestinal (GIT) involve-
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BD, and in agreement with our results,
other studies from Korea, Iran, Turkey and
Saudi Arabia failed to reveal gender differences (8, 9, 48, 49). In another Korean
study, no gender differences were found
regarding the frequency of major organ
involvement except for uveitis which was
more commonly reported in males (29).
To our knowledge, this study seems to be
the first study specifically tackling this topic in Egyptian BD patients.
One may argue that Egyptian female patients could have limited access to health
care services; and this could confound our
results. However, the study was conducted
in hospitals that offer free of charge services to all patients by a team of male and
female physicians.

us

n CONCLUSIONS
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Our study revealed that there is no gender difference regarding the disease demographic characteristics. Females tend
to have a higher frequency of neurological involvement while males tend to have
more frequent vascular involvement. The
disease severity and damage were comparable in males and females. In contrast
to the studies derived from the non-Arab
populations, BD should not be considered
a benign disease in Egyptian females. Attention, screening, close follow-up and the
institution of aggressive therapy should
be equally offered to Egyptian male and
female patients. Further multicenter studies including a larger population size and
HLA-B5 and HLA-B51 typing are recommended.
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ment, no gender preference was reported in
two studies (7, 20) supporting our results.
In the current study, the BD severity score
was comparable in males and females.
Moreover, there were no gender differences regarding the frequency of any use of
IV MP and immunosuppressant/biological
agents, and the mortality rate as indicators
of disease severity. Furthermore, there was
no gender difference regarding the cumulative damage as a reflection of the disease
burden and a consequence of aggressive
treatment. In disagreement with these findings, it has been reported that males represent the greater proportion of patients
presenting with major organ involvement
including the ocular, neurological, cardiovascular and neurological systems (3-7, 21,
22, 28, 29, 37-39); they also have a higher
mortality rate (35, 42, 43).
Several studies tried to explain the gender
disparities of BD. An association between
disease severity (44); and human leukocytic antigen (HLA)-B5 and HLA-B51 was
more frequently detected in male patients
(26). HLA class I typing was performed in
a subgroup of our cohort by Elfishawi et
al. (45) where 57 patients (51 males and 6
females) were tested. HLA-B5 was not detected in either group while HLA-B51 was
detected in 26.5% and 25% of males and
females, respectively, with no significant
difference (p=0.91) [data not published].
The equal frequency of HLA-B5 and 51
in the aforementioned study could explain
the comparability of the disease severity in
both genders.
Concerning gender-related hormonal influences, it was suggested that the higher
prevalence of folliculitis, papulopustular
lesions and positive pathergy test in men
could be explained by the testosterone-induced neutophil hyperactivity (46).
Regarding the environmental exposures,
some authors suggested that the higher disease severity in male patients could be explained by the greater prevalence of smoking among men (47). In this study, none of
our female patients was smoker despite the
equal disease severity in men and women.
In disagreement with the aforementioned
studies that reported gender disparities of
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