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Behçet’s disease (BD) is a multisystemic inflammatory
disorder affecting various organs with well recognized clin-
ical features. The highest prevalence of BD occurs in a
geographical region spanning the Mediterranean and Asia1,2.
A markedly significant association between HLA-B5 (B51)
and BD was found in these high prevalence countries3-5.

Familial aggregation is one of the major epidemiological
features of BD. Patients with a family member with the
disease were reported as cases of familial BD6. However,
familial cases of BD are not common.

Zouboulis reported that familial occurrence is more
frequent in Korean (15.4%), Turkish (18.2%), and Israeli
(13.2%) than Japanese (2.2%) and Chinese populations
(2.6%)2. In Japan, in nationwide epidemiological surveys

carried out by the Behçet’s Disease Research Committee,
the rates of familial BD were 1.78% in 1972, 1.84% in 1979,
2.76% in 1984, and 2.23% in 19927. According to the
International Study Group for Behçet’s Disease8, the preva-
lence of a positive family history was 6–14% in Iran,
18–34% in Turkey, 2–3% in Japan, 12–18% in Tunisia,
4–6% in the UK, 3% in Germany, 18% in the USA, and 13%
in France.

According to the study by Nishiura, et al, the positivity
of HLA-B5 (B51) was 92% in familial patients, which was
much higher than in sporadic cases9. In the study of familial
BD by Akpolat, et al, the frequency of HLA-B5 (B51) posi-
tivity was 68%, which was lower than in sporadic cases in
Turkey6. Thus there may be risk factors for familial occur-
rence other than HLA-B5 (B51); Kone-Paut, et al reported
a high frequency in siblings and parents of pediatric
probands as characteristics of familial aggregation and
suggested that pediatric patients had a higher frequency of
familial cases than nonpediatric patients10.

The etiology of BD is still unknown, and both a strong
genetic predisposition and environmental factors in geneti-
cally susceptible patients may contribute. We investigated
the clinical characteristics of familial BD in Japanese cases
to elucidate the relationship between the clinical features
and the intervals between onset.
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ABSTRACT. Objective. To investigate the relationship between clinical features and the interval between onset of
disease in pairs of related Japanese patients with Behçet’s disease (BD).
Methods. Questionnaires were sent to hospitals in which patients with familial occurrence of BD had
been treated according to previous nationwide hospital surveys, and to an additional 341 hospitals
selected at random. 
Results. A total of 35 patients (19 male, 16 female) in 17 families (19 related pairs) were reported.
The positive rate of HLA-B51 was 60.9% (14/23). The familial pairs were divided into 2 groups,
with the mean interval between disease onset between each pair being either ≤ 9 years or ≥ 10 years.
Among the short interval group, the total number of clinical findings and difference in age of onset
was significantly larger than the long interval group. The interval between onsets had a high posi-
tive correlation with concordance of clinical findings and a high negative correlation with the differ-
ence in onset age. Difference in onset age had a higher negative correlation with same sex.
Moreover, age difference had a high negative correlation with HLA-B5 (B51). Analysis of data
showed that the related pairs with the short interval between onsets had larger difference in onset age
and greater concordance of symptoms than the long interval patients.
Conclusion. Although our findings did not show any direct evidence of an environmental cause in
the etiology of BD, we speculate that there may be a multifactorial etiology including genetic factors
such as HLA-B51 positivity. (J Rheumatol 2002;29:743–7)

Key Indexing Terms:
BEHÇET’S DISEASE         FAMILIAL OCCURRENCE
HLA-B51 INTERVAL BETWEEN ONSETS

Personal non-commercial use only.  The Journal of Rheumatology Copyright © 2002.  All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


MATERIALS AND METHODS
We identified patients with familial BD from the results of 4 nationwide
epidemiological surveys11-14, and sent questionnaires to the hospitals where
those patients had been treated. We also conducted a nationwide hospital
survey of familial BD. We sent the same questionnaires to 341 randomly
selected hospitals with clinical ophthalmology, dermatology, or internal
medicine departments from the 10,081 hospitals in Japan. The question-
naires included items about family members with BD, including birth year,
onset year, clinical findings, and HLA antigens. Disease onset was defined
as the time of development of typical symptoms of BD. The total number
of corresponding findings was calculated from a checklist of detailed clin-
ical findings. From this survey, we obtained reports on 83 patients with
familial occurrence of BD, as reported in a previous study15.

In the present study, only related pairs of patients were selected as
subjects. The diagnosis was made using the international classification
criteria8 and patients who did not satisfy the criteria were excluded.
Differences in data were analyzed using Pearson’s correlation coefficient,
Pearson’s corrected chi-square test, t tests, and logistic regression analyses,
using Statistical Package for the Social Sciences, v. 7.5J.

RESULTS
A total of 35 patients (19 men, 16 women) in 17 families (19
related pairs) were reported. The positive rate of HLA-B5
(B51) was 60.9% (14/23) (men 75.0%, women 45.5%). The
relationships were 4 pairs of mothers and sons, one mother
and 2 sons, 2 pairs of mothers and daughters, a father and
son, 3 pairs of brothers, 2 pairs of sisters, 2 pairs of brothers
and sisters, one pair of cousins, and one husband and wife
pair. The mean interval between disease onsets was 9.14 ±
8.85 years, and the familial pairs were divided into 2 groups:
those with ≤ 9 years between disease onsets (short interval
group) and those with ≥ 10 years (long interval group). The
clinical features of the 9 families (19 patients: 12 men, 7
women) in the short interval group are summarized in Table

1 and those of the 8 families (16 patients: 7 men, 9 women)
in the long interval group in Table 2. The difference in the
mean birth year was significant between the short interval
group, 1950.74 ± 13.19, and the long interval group,
1939.31 ± 12.20 (p = 0.013). The mean onset ages were
25.47 ± 10.36 in the short interval group and 31.63 ± 12.07
in the long interval group, without significant difference.
The positive rate of HLA-B5 (B51) was 69.2% (9/13)
among the short interval group and 50.0% (5/10) among the
long interval group, without significant difference. There
also were no significant differences between the sex ratio
between the 2 groups.

The characteristic differences of pairs of patients with 11
pairs of familial BD from the short interval group and 8
pairs from the long interval group are compared in Table 3.
Among the short interval group, the total number of corre-
sponding findings and difference in onset age was signifi-
cantly larger than those of the long interval group. The
finding of eye lesions tended to be more frequent in the long
interval group.

Pearson’s correlation matrix of characteristics of related
pairs is shown in Table 4. The interval between onsets had a
high positive correlation with concordance of clinical find-
ings and a high negative correlation with the difference in
onset age. Difference in onset age had a higher negative
correlation with same sex. Moreover, age difference had a
high negative correlation with HLA-B5 (B51).

Table 5 shows the results of logistic regression analyses
by interval between onsets. Analysis revealed that the
number of corresponding findings was a major factor of the
short interval group.

The Journal of Rheumatology 2002; 29:4744

Table 1. Related pairs with ≤ 9 years interval between the onset of BD.

Pair Relation Sex Birth Onset Interval Recurrent Recurrent Eye Skin Positive HLA-B5 (B51)
Year Age Between Oral Genital Lesions Lesions Pathergy Positivity

Disease Ulceration Ulceration Test
Onset, yrs

1 Sister F 1944 25 + + + + + +
Brother M 1949 20 0 + + + + U +

2 Mother F 1931 40 + + + + – +
Son M 1953 18 0 + + + + + +

3 Son M 1983 8 + + – + + –
Mother F 1958 34 1 + + – + U –

4 Son M 1971 17 + + – + + U
Son M 1968 22 2 + + – + – U

Mother F 1945 46 1 + + – + _ U
5 Brother M 1941 25 + + + + + +

Brother M 1949 20 3 + + + + + +
6 Brother M 1949 13 + + – + + U

Brother M 1947 18 3 + – + + U +
7 Cousin M 1942 39 + + + + U –

Cousin M 1956 29 4 + + + + – +
8 Sister F 1958 16 + + – + + –

Sister F 1952 29 7 + + – + – U
9 Brother M 1937 25 + + + + U U

Sister F 1931 40 9 + + + + + +

U: Unknown.
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DISCUSSION
Patients with familial BD were divided into either short
interval or long interval groups based on the interval
between disease onsets for each pair of patients. The former
group was characterized by a more marked difference in
onset age and a greater concordance of clinical findings.

Among the many case reports of familial BD, Sezer
suggested that the etiology of the disease was a virus and
described 3 brothers with BD with only a one year interval
of their onsets16. In our study, the 3 mother-son cases had an
interval < 2 years between disease onset, similar to an infec-
tious disease. On the other hand there were 5 cases of
familial occurrence with 2 years and less difference in the
onset ages among the patients in the long interval group.

Nishiura, et al studied familial occurrence of BD at
Hokkaido University Hospital in Japan for 25 years and
reported a case of mother-son occurrence with the same time

onset in which both patients were HLA-B5 positive9. In this
study, the positivity of HLA-B5 (B51) was 92% in the
familial patients, which was much higher than in the
sporadic cases. The positive rate of HLA-B5 (B51) in our
familial patients was 58.3% (men 75.0%, women 41.7%),
which is similar to the rate of Japanese with BD reported
previously1. Villanueva, et al described a family in which all
female siblings with HLA-B51 had the complete type of
BD, but all male siblings with HLA-B51 were free from the
disease17. Sibling recurrence rate was calculated to be 4.2%
from a Turkish study18. In our study, same sex familial
occurrence developed at the same onset age, and all 3 sisters
in the family reported by Villanueva, et al had similar onset
ages, 20 to 22 years17. 

Kone-Paut, et al reported a high frequency in siblings
and parents of pediatric probands as characteristics of
familial aggregation and suggested that pediatric patients
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Table 2. Related pairs with ≥ 10 years interval between the onset of BD.

Pair Relation Sex Birth Onset Age Interval Recurrent Recurrent Eye Skin Positive HLA-B5 (B51)
Year Between Oral Genital Lesions Lesions Pathergy Positivity

Disease Ulceration Ulceration Test
Onset, yrs

Brother M 1928 44 + + + + + +
10 Brother M 1937 45 10 + + + – – U

Sister F 1937 41 + – + + _ U
11 Sister F 1946 42 10 + – + + – U

Mother F 1930 16 + + + + U +
12 Daughter F 1953 5 12 + + + + + –

Wife F 1931 14 + + + + + +
13 Husband M 1929 34 18 + – + + + +

Mother F 1932 41 + + + + + U
14 Son M 1957 34 20 + – – + + U

Father M 1924 38 + – + + U +
15 Son M 1946 38 22 + + + + + U

Mother F 1926 34 + + + + – –
16 Daughter F 1950 36 26 + + – + – –

Mother F 1938 21 + + + + + –
17 Son M 1965 23 29 + + + + – –

U: Unknown.

Table 3. Characteristic differences in familial BD pairs between short interval onset group (n = 11) and long
interval group (n = 8)

Short Interval Group Long Interval Group t Test or Chi-square (p)
(≤ 9 years) (≥ 10 years)

Total number of corresponding findings 7.27 ± 1.90 4.88 ± 1.36 3.04 (0.007)**
Difference in age 12.73 ± 9.50 17.63 ± 9.44 –1.11 (0.281)
Difference in onset age 14.45 ± 9.34 5.50 ± 6.95 2.28 (0.036)*
Same sex/different sex 5/7 5/3 0.540 (0.463)
Recurrent genital ulceration 

(both/either/none) 10/1/0 4/3/1 4.20 (0.122)
Eye lesion (both/either/none) 5/1/6 6/2/0 5.08 (0.079)
Skin lesion (both/either/none) 11/1/0 7/1/0 1.451 (0.228)

* p < 0.05, ** p < 0.01.
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had a higher frequency of familial cases than nonpediatric
patients10. There were only 2 patients with BD who were age
< 16 years at onset in this study. One of the pediatric cases
was part of the mother and son pair in the short interval
group and one was part of the mother and daughter pair in
the long interval group.

In our previous study of familial BD, we found that the
incidence of HLA-B51 negative patients with mother-child
involvement has been increasing recently in Japan and we
speculated that this may be related to a general increase in
female patients with BD7. Mori, et al also reported the case
of a mother and an 8-year-old child with markedly similar
symptoms — both of them had incomplete BD without
ocular symptoms and with genital symptoms, both were
HLA-B51 negative19. In our study, age difference had a high
negative correlation with HLA-B5 (B51).

We analyzed data from patients with familial Behçet’s
disease using a short interval onset group and a long interval
onset group. Analysis showed that the related pairs with the
short interval between onsets had a larger difference in onset
age and a greater concordance of symptoms than other
patients. Our findings did not show any direct evidence of
an environmental cause in the etiology of BD, but the
finding that disease tends to be similar among pairs of

patients in whom there is a short disease onset interval indi-
cates that a common etiological factor may be responsible
among such pairs. Genetic factors alone are unlikely to
account for these findings, since the majority of pairs (with
the exception of the husband and wife pair) are similarly
closely related. Since no genetic risk factor for early disease
onset has yet been identified, this study supports a role for
environmental triggering agents that await identification.
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