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Abstract

Adamantiades-Behcet’s disease is a universal disorder with varying prevalence, i.e. 80-370
patients per 100,000 inhabitants in Turkey, 2-30 patients per 100,000 inhabitants in Asia and
0.1-7.5 patients per 100,000 inhabitants in Europe and the U.S.A.. Certain ethnic groups are
mainly affected, while the prevalence of the disease seems to be strongly dependent on the
geographic area of their residence. These data indicate environmental triggering of a
genetically determined disorder. The disease usually occurs around the third decade of life,
however, early and late onsets (0-72 years) have been reported. Juvenile onset rates from 7 to
44% in different ethnic groups; juvenile disease is less frequent, i.e. 2-21%. Both genders are
equally affected. Familial occurrence has been reported in 0-18% of the patients, mostly of
Turkish, Israeli and Korean origin, and is increased in patients with juvenile disease. Oral
aphthous ulcers represent the onset sign in the magjority of patients worldwide (47-86%). Oral
aphthous ulcers (92-100%), genital ulcerations (57-93%), skin lesions (38-99%), ocular
lesions (29-100%) and arthropathy (16-84%) are the most frequent clinical features; sterile
pustules (28-66%) and erythema nodosum (15-78%) are the most common encountered skin
lesions. The positivity of pathergy test varies (6-71%) widely in different populations. HLA-
B51 is associated with high relative risk for the disease in a small geographic area of the
Mediterranean Sea countries and Southern Asia. Diagnosis can be established 2 to 15 years
after the onset of the disease. Male gender, early development of the disease and HLA-B51

positivity are markers of severe prognosis (mortality rates of 0-6%).



Résumé

La maladie d Adamantiades-Behcet est un desordre universel avec une prévalance variée
rangeant de 80-370 malades par 100.000 d’ habitants en Turquie, 2-30 malades par 100.000
d habitants en Asie et 0.1-7.5 malades par 100.000 d’ habitants en Europe et aux Etats Unis. |
y a des groupes ethniques qui sont affectés préférablement, mais il est évident que la
prévalance de la maladie dépende de I’ aréal géographique de larésidence. Ces dates indiquent
gue la maladie soit un desordre qui est déterminé par les génes et qui est en plus provoqué par
des facteurs d’environement. La maladie se manifeste normalement dans la troisieme décade
de lavie, maisil y aaussi des manifestations précoces et tardives (0-72 années). Le début de
la maladie se présente en jeunesse dans 7-44% des cas e montre une dépendance des groupes
ethniques. La maladie compléte se montre rarement en jeunesse (2-21%). Les deux sexes sont
également affectés. Dans 0-18% des cas on a observé une manifestation familiale, surtout
chez les malades d’ origine turque, israélienne et coréenne; et chez les malades qui montrent
les premiers signes de la maladie en jeunesse. Les aphthes orales représentent le premier signe
chez la majorité des malades dans le monde entier (47-86%). Des aphthes orales (92-100%),
des ulceres genitaux (57-93%), des lésions dermatologiques (38-99%), des Iésions oculaires
(29-100%) et I'arthropathie (16-84%) sont les manifestations cliniques les plus fréguentes.
Des pustules stériles (28-66%) et I'érytheme nodeux (15-78%) sont les manifestation
dermatologiques les plus fréequentes. La positivité du test de pathergie montre une grande
variation (6-71%) en dépendance des différentes populations. L’antigene HLA-B51 est
associé avec un risgue augmenté pour le développement de la maladie dans un petit aréal
geéographique de la Méditerranée et de |’ Asie du Sud. Le diagnostic de la maladie est evoquée
entre 1 et 15 années apres sa début. Le sexe masculin, le début en jeunesse et la positivité de

I’ antigene HLA-B51 sont des margueurs pour un pronostic sérieux (0-6% de mortalité).



Adamantiades-Behget’s disease is a rather rare disorder with wide distribution but varying
prevalence around the world. It occurs endemically in the Eastern Mediterranean area and in
Central and East Asian countries. The spread of these geographic areas along the old silk
route and associated immunogenetic data support the hypothesis that the disease was carried
over through the immigration of old nomadic tribes (1). Transfer of genetic material or of an

exogenous agent may have been responsible for the expansion of the disease.

Prevalence
The highest prevalence of the disease has been reported in Turks living in Anatolia
(Northeastern Turkey) with 370 patients per 100,000 inhabitants (2), while the overall
prevalence in Asia is 20- to 30-fold lower and in Europe and the U.S.A. more than 150-fold
lower (2-16) (Table 1). Single or afew cases have been reported in all continents.

Interestingly, in areas with many ethnic populations, certain ethnic groups were found
mainly affected. In Taiwan, all 103 patients diagnosed between 1970 and 1988 were Chinese
(17). In Iran, Turks presented a significantly higher prevalence than Caucasians and Semites,
while no patient was found among Zoroastrians, who are isolated-living Caucasians (18). In
Kuwait, Kuwaiti bedouins were not affected by the disease and there was only a prevalence of
1.58 per 100,000 Kuwaitis which was similar to the involvement of non-Arab populations
(1.35 per 100,000 inhabitants), while 2.90 per 100,000 non-Kuwaiti Arabs were affected (12).
In Berlin-West, Germany, the disease exhibited a prevalence of 20.75 per 100,000 inhabitants
of Turkish origin compared to only 0.42 per 100,000 inhabitants of German origin in the year
1989 (5).

In populations with the same ethnic origin the prevalence of the disease seems to be
strongly dependent on the longitude or the latitude of their residence. The prevalence in

Turkish populations was calculated to decrease up to 18-fold by increasing distance from



Eastern Turkey towards a western direction (Table 1). On the other hand, the prevalence of
the disease in Japan was assessed to decrease up to 30-fold by moving from northern to
southern Japan and to be annihilated in Japanese living in Hawaii (10) and in the U.S.A. (11).
A few patients of Japanese origin were found in Brazil (19). These data indicate (an)
environmental factor(s) which possibly trigger(s) the onset or the development of the disease
in genetically determined populations.

Studies comparing epidemiological features of the disease over time have found a
throughout increasing prevalence, which may be due to the chronic character of the disease. In
Japan, there were 6.3-8.5 patients per 100,000 inhabitants in the year 1972 (20), 8.3-10.0
patients per 100,000 inhabitants in the year 1984 (9) and 13.5 patients per 100,000 inhabitants
in the year 1991 (9). In Berlin-West, Germany, 0.65 patients per 100,000 inhabitants were
detected in the year 1984, 1.68 patients per 100,000 inhabitants in the year 1989 and 2.26
patients per 100,000 inhabitants in the year 1994 (5). In Rome, Italy, Adamantiades-Behcet’s
disease was found responsible for 3% of uveitis between 1968 and 1977, but for as much as

7.5% between 1978 and 1987 (21).

Incidence

Data on the incidence of the disease are rather sparing and ambiguous. In Japan, a country
with well organized registration of patients with Adamantiades-Behget’s disease, 0.89 new
cases per 100,000 inhabitants have been diagnosed in the year 1984 (9). In 1990, 0.75 new
cases per 100,000 inhabitants have been registered indicating the reaching of a plateau after a
rapid increase of incidence since 1972. In Taiwan, the yearly number of patients who first
visited 6 major medical centers from 1979 to 1983 was about 5, while about 14 patients per

year presented for the first time from 1984 to 1988 (17).



Age of Onset

The disease usually occurs around the third decade of life, an observation which is
independent of the origin of the patients or their gender (5, 7, 9, 12, 13, 17, 19, 22-44) (Table
2). An average age of onset of 31.7 years was recorded in countries of East Asia, 26.5 yearsin
Arab countries, 25.6 yearsin Turkey, 19.9 yearsin Isragl, 25.9 years in Europe and 28.3 years
in Americas. However, cases with early and late onset of the disease have also been reported
and the age of onset ranges between the first months of life and 72 years.

The rate of patients with juvenile onset of the disease is varying among the several
populations from 44.1% in Israel (32), 30.4% in the U.S.A. (38), 22.0% in Korea (22), 14.1%
in lran (45), 10.7% in patients of German origin (46), 7.6% in Italy (47) to 7.1% in Morocco
(48). Juvenile disease is less frequent, its prevalence was estimated in France to be 0.17
patients per 100,000 inhabitants (49). Juvenile disease was reported in 20.8% of patients in
Greece (50), 11.3% in Jordan (51), 8.6% in India (26), 6.1% in Turkey (52), 4.8 % of patients
with German origin (46), 4.3% of patients in Iran (45), 4.3% in U.S. American patients (38),

3.5% in Morocco (48), 2.3% in Tunisia (53) and 1.5% of patients in Japan (20).

Sex Distribution

In contrast to old Japanese (54) and Turkish (55) reports of an androtropism, the male-to-
female ratio drastically decreased in the last 20 years to currently reach an equal rate (9, 29,
56). Similar observations were made in Israel (32, 57) and Germany (5) (Fig. 1). Current
epidemiological studies register an approximately equal male-to-female ratio in several
populations (Table 2). An androtropism is till observed in Arab countries, while
gynaecotropism is evident in some northern European countries and in the U.S.A.. Japanese
studies has shown that there is a real increase in the numbers of female patients which is

associated with atrend towards a milder manifestation of the disease (9).



Familial Occurrence

Familial occurrence is one of the major epidemiological features of Adamantiades-Behcet’s
disease. Interestingly, familial occurrence is more frequent in families with Korean (15.4%)
than Japanese or Chinese (2.2-2.6%) origin (p<0.001, chi square test). Also patients with
Arab, Isragli or Turkish origin presented higher frequencies of familial cases (2.0-18.2%) than
European patients (0.0-4.5%; p<0.001, chi square test) (5, 13, 22, 26, 28, 30, 33, 34, 58-68)
(Table 3).

In juvenile patients there is a higher frequency of familial occurrence than in adults,
namely 16% vs. 2% in Morocco (69), 18% vs. 2% in France (49) and in Germany 25% vs. 8%
(46). Recently, genetic anticipation in the form of earlier disease onset in the children
compared with their parents has been identified corroborating the findings of higher frequency
of familial cases in juveniles than in adults and the possibility of a genetic predisposition in

Adamantiades-Behget’ s disease (70).

Onset Manifestations

Oral aphthous ulcers represent the onset feature of the disease in the majority of the patients
worldwide (47-86%) (5, 7, 13, 22, 27, 29, 32, 42, 44, 61, 71) (Table 4). Genital ulcerations (0-
18%), skin lesions (0-27%) - especially erythema nodosum (0-19%) -, ocular lesions (0-35%),
arthropathy (0-24%), neurological features (0-12%) and vascular involvement (0-3%) can also
occur as onset lesions. The high frequencies of oral aphthous ulcers, genital ulcerations, skin
and ocular lesions as onset lesions confirm the importance of these clinical features for
diagnosis. Highly recurrent oral aphthosis, the most frequent onset symptom, is a warning
signal for Adamantiades Behcet’s disease. Fifty-two per cent of 67 prospectively evaluated

patients with recurrent oral aphthosis (in average 10 recurrences per year) in Korea developed



Adamantiades Behcet’s disease in 8 years after development of ora aphthous ulcers (72).
Although it is also a frequent feature, arthropathy is unspecific and, therefore, does not

support diagnosisif it occurs as onset symptom of the disease.

Clinical Findings

Oral aphthous ulcers (92-100%), genital ulcerations (57-93%), skin lesions (38-99%), ocular
lesions (29-100%) and arthropathy (16-84%) are the most frequent features of the disease
worldwide (5, 7, 9, 12, 13, 17, 19, 22, 23, 26-34, 38-42) (Table 5). Sterile pustules (28-66%)
and erythema nodosum (15-78%) are the most frequent skin lesions. A positive pathergy test
is reported in 6-71% of the different patients groups. A comparison of the frequencies of
clinical features among patients of different ethnic origin revealed lower rates of positive
pathergy test in patients in Europe, the U.S.A. and Brazil (32%) than in patients in the rest of
the world (54%, p<0.001, chi square test) and higher rates of arthropathy in Europeans, U.S.
Americans and Brazilian (62%) than in the latter group (41%; p<0.001, chi square test).
Gastrointestinal features were assessed mor frequent in Japanese and Europeans (16%) than in
Korean and Turkish patients (3%, p<0.001, chi sguare test). A comparison concerning the
rates of ocular lesions in south-eastern European patients (Italian and Greek) and south-
western as well as northern European patients has detected significantly higher rates in the

former group (5).

Association of HLA-B51 with the Disease

HLA-B51 is significantly associated with Adamantiades-Behget’s disease (1). It is surprising,
however, that none of the functional correlates of the disease appear to be restricted by HLA-
B51. Current evidence is shifting towards the view that HLA-B51 is not involved directly in

the etiology of the disease (74) but might be closely linked to disease-related gene(s) (75). On



the other hand, HLA-B51 was found to be a marker for unfavorable prognosis, especially an
earlier development of the disease, ocular lesions and vessel involvement (5). HLA-B5-
positive individuals of German origin as well as from other northern European countries were
detected to present a lower relative risk to develop the disease compared to southern
Europeans, especially patients from south-eastern European countries (5). It is interesting that
the relative risk of HLA-B51 individuals to develop the disease does not follow the
distribution of the HLA-B51 allele around the world (5, 14, 26-28, 31,32, 55, 59, 63, 64, 74,
76-99) (Table 6); it is increased in a small geographic area which well correlates with the

major antic trade routes (100) (Fig. 2).

Course and Prognosis

Adamantiades-Behcet’s disease is usually diagnosed with a delay of several years after the
appearance of the onset sign, i.e. after 1 year in Israel (32), 2.1 years in Irag (27), 3 in
Germany (5), 4.7 in India (26), 5.1 in Spain (14), 6.1 in Turkey (29), 6.4 years in Saudi
Arabia (28), 6.4 years in Korea (101), 7.8 years in Russia (102), 8 years in the U.S.A. (38,
103), 5-15 years in Japan (104). The disease exhibits a potentially severe course with
mortality rates of 0 to 5.1%, mostly involving male patients (5, 9, 14, 26, 28, 66-68, 105-108)
(Table 7). The real increase of female cases in Japan are associated with a decrease of the
mortality rate, namely from 1% in 1972 to 0.4% in 1991 (9). Centra nervous system,
pulmonary as well as large vessel involvement and bowel perforation are the major life-
threatening manifestations. On the other hand, blindness and the consequences of central
nervous system involvement are the most disabling features. There is evidence that a lethal
outcome is often due to delayed diagnosis and treatment. In addition to HLA-B51 positivity,
male gender (5) and early development of systemic features (109) have been detected to be

markers of severe prognosis, while juvenile onset does not predict unfavorable prognosis (32,
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46, 110). Spontaneous remissions of certain or of all manifestations or have been observed in

apart of the patients several years after the onset of the disease (23, 26, 61, 69, 104).
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Table 1. World-wide distribution of Adamantiades-Behget’s disease

Prevalence
Population Y ear per 100,000 inhabitants
Country Region

ASIA
Turkish
Ordu region, Northeastern Anatolia (2) 1987 370
Ankararegion (3) 1998 115
European part (4) 1981 80
Berlin-West, Germany (5) 1989 20.75
Saudi Arabian, Al Qassim region (6) 1997 20
Iranian (7) 1996 16.67
Chinese (8) 1998 14.00
Japanese (9) 1991 13.50
Hokkaido region (9) 1991 30.50
Kyushu region (9) 1991 0.99
Hawaii (10) 1975 0.00
U.SA. (11) 1979 0.00
Kuwait (12) 1986 2.10
Kuwaitis (12) 1986 158
Non-Kuwaiti Arabs (12) 1986 2.90
Non-Arabs (12) 1986 1.35
AFRICA
Egyptian, Alexandriaregion (13) 1997 7.60
EUROPE (5)
Spaniard (14) 1998 7.50
[talian 1988 2.50
Germany, Berlin-West area 1994 2.26
German 1994 0.55
Portuguese 1993 153
Swedish 1993 1.18
British 1987 0.50
Y orkshire region 1977 0.64
Scotland 1992 0.27
AMERICA
U.S. American (15) 1979 0.12
Olmsted County, MN (16) 1985 0.33

Hawaii (10) 1975 0.00



Table 2. Demographic data on Adamantiades-Behget’ s disease in a world-wide comparison

Country Number of  Age of onset, y Male:
patients average range (SD) Female
ASIA
Japan (9) 1139 35.7 107:1
Korea (22) 1155 28.8 7-71 063:1
China (23) 328 27.9 4-58 069:1
Taiwan (17, 24) 156 10- 50 247:1
Philippines (25) 9 200:1
India (26) 58 331 10-64 176:1
Iran (7) 3153 26.2 + 9.7) 113:1
Iraq (27) 60 294 3.00:1
Saudi Arabia (28) 119 22.9 13-51 340:1
Kuwait (12) 29 310:1
Turkey (29) 2147 25.6 103:1
L ebanon (30) 32 22.0 3-45 150:1
Jordan (31) 150 25.2 + 9.4) 340:1
Israel (32) 59 19.9 2-54 079:1
AFRICA
Egypt (13) 274 26.2 (x 9.9 537:1
Tunisia (33) 702 28.9 + 9.9) 3.00:1
Morocco (34) 673 317 5-6 254:1
South Africa (35) 5 0.67:1
EUROPE (5)
Russia 25 24.7 (£12.9) 056:1
Czech Republic (36) 9 200:1
Sweden 5 33.0 19-48 067:1
Scotland 15 036:1
England 53 24.7 10-61 09:1
Ireland 24 20.8 (x 7.5 140:1
Germany* 96 24.5 0-72 1.00:1
Portugal 241 25.7 (£11.2) 101:1
Spain 31 26.0 15-48 138:1
France 126 28.5 2-64 157:1
[taly 155 25.0 5-53 2441
Yugodlavia (37) 21 133:1
Greece 63 29.0 5-67 142:1
AMERICA
U.S.A. (38, 39) 131 25.6 5-49 042:1
Brazil (19, 40-42) 197 30.2 9-61 091:1
Chile (43) 5 4.00:1
OCEANIA
Australia (44) 12 200:1

* modified to include current data



Table 3. Familial occurrence of Adamantiades-Behcet’s disease

Population number of rate (%)
patients
ASIA
Turkish
Turkey (58) 170 18.2
Germany (5*) 101 155
Israeli (59) 38 13.2
Korean (22) 178 154
Indian (26) 58 13.8
Saudi-Arabs (28) 119 7.5
L ebanese (30) 32 6.3
Iranian (60) 1242 55
Chinese (61) 2.6
Japanese (62) 223 2.2
AFRICA
Egyptian (13) 274 10.7
Moroccan (34) 673 5.6
Tunisian
North Tunisia (33) 702 2.0
South Tunisia (63) 26 11.9
EUROPE
Spaniard (64) 22 9.1
English (65) 33 3.6
German (5%) 96 32
Portuguese (66) 154 2.6
Greek (67) 64 1.3
Italian (68, 69) 177 13

* modified to include current data
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Table 6. Frequency of HLA-B51 antigen in patient groups and relative risk (RR) for
Adamantiades-Behcet’ s disease

Patients Controls
Country n HLA-B51+in% n HLA-B51+ in % RR
ASIA
Japan (74) 91 57 140 14 7.9
Korea (75) 52 44 42 17 4.0
Taiwan (76) 51 51 128 11 8.5
China (77) 120 56 100 12 9.3
India (26, 78) 31 32 400
Iraq (27) 52 62 175 29 39
Iran (79) 53 33 2.3
Turkey (5, 55, 80-82) 520 77 1106 26 9.2
Saudi Arabia (28) 85 72 26 9.0
Jordan (31) 68 74 43 23 9.2
Israel (32, 59, 83, 84) 126 75 790 21 115
AFRICA
Egypt (85) 84 58 200 7 20.1
Tunisia (63, 86) 55 62 80 24 52
EUROPE (5)
Russia 19 37 150 15 32
Great Britain 107 25 2032 9 3.3
Ireland 24 25 96 3 6.3
Germany* 70 37 1415 14 3.6
Switzerland 8 38 17 3.0
Portugal (87-89) 318 53 135 24 3.6
Spain (14, 64, 90) 100 42 452 21 2.7
France 105 51 591 13 6.7
Italy 57 75 304 22 10.9
Greece (91-95) 170 79 670 28 9.7
AMERICA
U.SA. (96, 97) 32 13 523 10 13
Mexico (98) 10 70 105 31 51

* modified to include current data



Table 7. Mortality in Adamantiades-Behget’ s disease

29

Duration of

Number of Lethal outcome of follow-up
Country patients n= % Male Femae  (inyears)
England (105) 32 2 6.25
Turkey (106) 120 6 5.00 6 - 10
France (107) 60 3 5.00 3(1-12)
Germany (5*) 96 4 4.17 2 2 1-20
Spain (14) 30 1 3.33
Italy (69) 141 4 2.84 4 - >10
Portugal (66) 156 4 2.56 3 1 >10 (up to 21)
Saudi Arabia (28) 119 3 2.52
Japan (9) 3316 0.40
Korea (108) 2200 7 0.32 6 1 6.5
Greece (67) 64 - 0.00
India (26) 58 - 0.00 4

* modified to include current data



30

L egendsto thefigures

Fig. 1. Development of male-to-female ratio over time

Fig. 2. (&) Worldwide distribution of the HLA-B51 antigen in healthy populations and (b)

relative risk for the development of the disease in several countries



