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Abstract

Background: Behçet’s disease (BD) exhibits significant phenotypic diversity. The genetic basis of phe-
notypic variations in BD has not yet been elucidated. Based on the high frequency of familial BD, we 
aimed to analyze the familial aggregation of various manifestations of BD in this study.
Methods: Patients with BD from 3 Turkish tertiary rheumatology outpatient clinics were evaluated. 
Demographic and clinical characteristics of the familial group with either a first- or second-degree 
relative with BD and the non-familial group were compared. Afterward, patients in the familial disease 
group for 5 years or longer were divided into 2: an “index patient” and a “first-degree relative patient” 
and the presence of BD manifestations were compared between these 2 groups.
Results: We identified 864 BD patients (mean age (SD): 47.9 (12) years, disease duration (SD): 83.7 (65.3) 
months) with 251 (29.1%) having a BD family history. Genital ulcers (P = .002) and papulopustular 
lesions (P < .001) were detected more frequently in the familial group. Also in the familial group, statis-
tically significant correlations were detected between the index patient and the first-degree relative-
patient in terms of erythema nodosum-like lesions (r: 0.398, P: .016), pathergy test positivity (r: 0.561, 
P: .002), peripheral joint involvement (r: 0.563, P < .001) and vascular involvement (r: 0.408, P: .014).
Conclusion: Familial BD may differ from sporadic BD. Additionally, erythema nodosum-like lesions, 
pathergy test positivity, and vascular and joint involvement may tend to show familial aggregation.
Keywords: Behçet’s disease, familial similarities, MHC-I-opathies

Introduction
Behçet’s disease (BD) has a wide clinical spectrum ranging from bipolar aphthosis to ocular, neurologic, 
gastrointestinal, or vascular involvements.1 The unique geographic and demographic selection manner of 
BD manifestations suggests a strong influence of common genetic and environmental factors, and the con-
tribution of these factors to the clinical heterogeneity cannot be underestimated. Phenotypic diversity is 
the fundamental challenge hitherto in both comprehending and managing the disease processes. In large 
BD populations, relatively consistent BD clusters were established to clarify this daunting complexity.2,3 In 
addition, defining the acne-arthritis-enthesitis triad supported the concept that organ involvements may 
be related to each other rather than random co-occurrences.4 Moreover, the detection of the papulopus-
tular lesion/arthritis cluster in patients with a family history of BD suggested that some symptoms may be 
hereditary, independent of the disease itself.5 Concordantly, mucocutaneous findings, pathergy test posi-
tivity, and ocular involvement were more frequent in patients with HLA-B*51 positivity, which is the most 
robust genetic susceptibility marker.6 Additionally, new single nucleotide polymorphisms have recently 
been identified in BD that may be specifically associated with ocular and neurological involvements.7

The highest frequency of familial aggregation among BD populations was reported at 18%, but there are 
widely varying results in the literature.8 It emerges that the evolving imperative of conducting compara-
tive analyses to elucidate shared and divergent phenotypic patterns between familial and non-familial BD 
cases could significantly enrich our comprehension of disease mechanisms and inform more nuanced 
clinical paradigms. Within the framework of familial BD, genetic and environmental factors underlying the 
clinical heterogeneity can be shared between family members, thus the phenotypic features may also be 
similar. Therefore, this study aimed to compare the clinical features of familial and non-familial BD and to 
determine the phenotypic similarity of family members with the disease.
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Material and Methods
Patients with BD diagnosed according to 
either Behçet’s Syndrome International Study 
Group Criteria (ISGC) or International Criteria 
for Behçet’s Disease (ICBD) and followed up 
in 3 tertiary rheumatology outpatient clinics 
in Türkiye were included in this study.1 The 
whole data of all the patients were collected 
retrospectively by reviewing the charts from 
the 3 centers. Approval for this study was 
obtained from the Marmara University Faculty 
of Medicine Ethics Committee (09.2022.59, 
30.09.2022). Informed consent was obtained 
from the patients who agreed to take part in 
the study. 

Familial/Non-Familial Behçet’s Disease 
Classifications
Patients were classified into 2 groups: familial 
and non-familial BD, depending on whether 
their first- or second-degree relatives had BD 
according to either ISGC or ICBD. Demographic 
data, age at diagnosis, and organ involvement 
of the familial and non-familial groups were 
compared. Organ involvements were reported 
as cumulative burden throughout the disease 
course.

Comparison of Intrafamilial Phenotypic Similarity 
in Familial Groups
Patients with familial-BD group and their first-
degree BD relatives who were followed up in 
the same center were included in this analysis. 
Since new organ involvement can often be 
encountered during follow-up in BD, patients 
with a disease duration of less than 5 years 
were excluded. Although no difference in the 
results of the statistical analyses is expected, to 
make the analyses more understandable, the 
patient with a longer follow-up period in the 
family was named the “index patient” and the 
one with less follow-up time the “first-degree 
relative patient.” Thus, the patient group that 
included the index patients was classified as 
the “index group,” and the other one as the 
“first-degree relative group.” The demographic 
characteristics and the clinical manifestations 

of BD were compared between the 2 family 
members. Nominal correlation analysis was 
performed to assess the phenotypic similar-
ity of each manifestation between the “index 
group” and the “first-degree relative group.” In 
addition, the odds ratio (95% CI) giving the 
phenotype of the “index patient” being the 
same with the “first-degree relative patient” 
was calculated.

Data were analyzed using Statistical Package 
for the Social Sciences 22.0 (SPSS, Chicago, IL, 
USA). The continuous variables were expressed 
as mean (SD) and median (interquartile range) 
for standard and non-normal distribution, 
respectively. Frequency (%) was used for the 
description of categorical variables. The com-
parison of variables was evaluated by the 
Mann–Whitney U test, independent-samples 
t-test, Wilcoxon test, or chi-square test.

Results

Comparison Between Familial and Non-Familial 
Behçet’s Disease Group
Of a total of 864 BD (mean age (SD): 47.9 (12) 
years, disease duration (SD): 83.7 (65.3) months 
and male/female ratio: 368/496) patients, 
251 (29.1%) had a family history of BD and 

135 (16%) of them had first-degree relatives 
affected. When we compared the familial and 
non-familial BD groups, the disease duration 
was statistically significantly longer in the famil-
ial group (P < .001), which was also significantly 
younger (P = .013) at the time of diagnosis. In 
addition, genital ulcers (P = .002) and papulo-
pustular lesions (P < .001) were detected sig-
nificantly more frequently in the familial group. 
Immunosuppressive therapy was received by 
125 patients (49.8%) in the familial group and 
342 patients (55.8%) in the non-familial group. 
There was no statistically significant differ-
ence between the 2 groups (P = .301) (Table 1). 
According to Holm–Bonferroni adjusted analy-
sis, disease duration was significantly longer 
in the familial BD group (P = .015), and the fre-
quency of genital ulcers and papulopustular 
lesions was significantly higher in the famil-
ial group (P = .03 and P = .015, respectively). 
However, the difference in age at diagnosis 
between the 2 groups did not reach statistical 
significance (P = .182).

Analysis of Phenotypic Similarity of Relatives to 
Each Other in the Familial Group
In the familial group, there were 51 index 
patients (and 51 relatives) who were followed 
up with their relatives in the same center. Data 

Main Points
• Behçet’s disease has a wide phenotypic 

spectrum. The genetic and environmen-
tal reasons underlying individual pheno-
typic selection are not fully known.

• Behçet’s disease has a familial tendency 
to cluster.

• In this study, intrafamilial phenotypic 
similarities were detected in familial 
Behçet’s disease.

Table 1. Comparison of Characteristics and Disease Features Between Familial and Non-
Familial Behçet’s Disease Group

 
Familial BD Group

(n = 251)
Non-Familial BD Group

(n = 613) P

Disease duration (month), mean (SD) 101.9 (79.9) 76.8 (57) <<.001

Gender (F/M rate) 107/144 261/352 .989

Age at diagnosis, mean (SD) 28.5 (9.1) 30.3 (9.3) .013

Time between symptom onset and diagnosis 
(year), mean (SD)*

3.16 (5.1) 3 (5.1) .78

HLA-B51 positivity, n (%)** 15 (62.5) 25 (58.8) .68

Oral aphthous stomatitis, n (%) 250 (99.6) 603 (99.6) .142

Genital ulcer, n (%) 208 (84.2) 452 (74.3) .002

Papulopustular lesion, n (%) 157 (63.6) 299 (51) <<.001

Erythema nodosum, n (%) 129 (51.4) 310 (50.8) .878

Pathergy positivity, n (%) 87 (41.6) 213 (40.1) .706

Joint involvement, n (%) 31 (12.4) 61 (10) .299

Major organ involvement, n (%) 131 (52.2) 352 (57.4) .819

Vascular BD, n (%) 63 (25.2) 190 (31) .09

Uveitis, n (%) 75 (29.9) 202 (33) .38

Neuro-Behçet, n (%) 17 (6.8) 64 (10.4) .096

Entero-Behçet, n (%) 3 (1.2) 10 (1.6) .767

Immunosuppressive treatment, n (%) 125 (49.8) 342 (55.8) .301

*Data were able to be retrieved for 147 familial patients and 460 non-familial patients.
**A total of 176 BD patients have available HLA-B51 data.
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from 36 (72 patients in total) of these 51 index 
and first-degree relative pairs with a follow-up 
period of 5 years or more were included in 
the final analysis (Figure 1). Of the 36 patient 
pairs in the familial group, 29 (80.5%) were sib-
lings, and 27 (75%) were of the same gender 
(Table 2).

When we analyzed the phenotypic similarity of 
each patient with their relative individually in 
the familial group, statistically significant cor-
relations were detected between the index 
patient and the first-degree relative-patient 
in terms of gender (OR (95% CI): 6.3 (1.3-31.1), 
r: 0.358, P: .032), presence of erythema nodo-
sum-like lesion (OR (95% CI): 5.8 (1.3-25.6), r: 
0.398, P: .016), pathergy test positivity (OR (95% 
CI): 13.3 (2.2-82), r: 0.561, P: .002), peripheral 
joint involvement (OR (95% CI): 15.6 (2.7-91.6), 
r: 0.563, P < .001), and vascular involvement 
(OR (95% CI): 11.7 (1.2-114.6), r: 0.408, P: .014). 
No statistically significant family co-occurrence 

was found in genital ulcers, papulopustular 
lesions, uveitis, neuro-Behçet, or entero-Behçet 
(Table 3).

Discussion
In our study, the frequency of familial BD in the 
BD population was 29.3%, the highest preva-
lence reported in the literature until now. The 
prevalence of familial BD has a wide range in 
the literature, between 1% and 18%, but the 
highest prevalence was also reported from 
Türkiye.8,9 In addition, the lambda value deter-
mined by Gül et al10 in a study on the familial 
aggregation of BD was 52.5, which is above 
that reported in spondyloarthritis (SpA), rheu-
matoid arthritis, and type 1 diabetes in the 
literature. However, the fact that Türkiye has 
the highest prevalence of BD in the world, 
with 370 per 100 000 inhabitants, may be 
one of the arguments for the high frequency 
of familial BD. The prevailing kinship bond in 
familial BD was that of first-degree siblinghood 

(brotherhood or sisterhood) in this study. 
Similarly, Gül et  al10 and Ahn et  al8 identified 
that the highest familial penetration of BD was 
among siblings. It might be argued that the 
multitude of common risk factors between 
siblings due to genetic inheritance from the 
same ancestor is one of the reasons leading to 
familial disease aggregation in BD.

We determined that the familial BD group was 
diagnosed at a younger age, and also genital 
ulcers and papulopustular lesions were more 
common than in non-familial group. In our 
study, the follow-up period of the familial BD 
group was significantly longer. Theoretically, 
a new manifestation may occur at later time-
points during the disease course, but the aver-
age follow-up period of both groups is longer 
than 5 years, suggesting that major pheno-
typic variability will not be expected in the 
subsequent follow-up period.

Interestingly, although not significant, major 
organ involvements (ocular, vascular, and neu-
rological) were less frequent in the familial 
group with longer disease duration, suggest-
ing a different phenotype in familial BD. Similar 
to our results, Karaca et al5 found that the fre-
quency of uveitis and immunosuppressive use 
for the whole disease course was higher in 
non-familial BD. Moreover, Akpolat et  al9 also 
detected the frequency of vascular involve-
ment to be significantly higher in the non-
familial BD group (7.4% vs. 28.8%). An increase 
in the number of familial BD patients with 
milder symptoms is somewhat unexpected 
in the context of genetic heritability. However, 
awareness of BD in their relatives may induce 
them to consult rheumatology centers with 
relatively fewer clinical symptoms and thus be 
diagnosed with BD with a less diverse pheno-
type, and that early treatments might prevent 
new manifestations, which is a speculative but 
possible explanation.

In a study comparing ocular involvement in 
5 sibling pairs, the course of ocular involve-
ment was similar in 2/5 patient pairs.11 Except 
this data, our study is the first to investigate Figure 1. Flow chart of familial Behçet’s disease frequency determination.

Table 2. Frequencies of Familial Behçet’s 
Disease Aggregation According to First-
Degree Relation Types

Same gender siblings, n (%) 21 (58.3)

Different gender siblings, n (%) 8 (22.2)

Father–son, n (%) 4 (11.1)

Mother–daughter, n (%) 2 (5.6)

Mother–son, n (%) 1 (2.8)
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the phenotypic similarity of BD within families. 
Other than BD, the presence of psoriatic arthri-
tis in a first-degree relative also increases the 
risk of arthritis in psoriasis patients.12 Our study 
shows a concordance among family mem-
bers for the expression of erythema nodosum, 
vascular involvement, joint involvement, and 
pathergy test positivity in BD. Furthermore, 
the affected family members were mostly of 
the same gender. This accentuates that the 
role of gender-specific factors should not be 
underestimated.

We did not see similarities in major organ 
involvement with respect to ocular, neuro-
logical, and intestinal involvement within the 
BD families. However, since aforementioned 
manifestations are uncommon involvements 
especially neuro and intestinal BD, it is not 
expected to detect intra-familial resemblance. 
Particularly in terms of ocular involvement, 
our data suggest that a correlation may be 
detected when examined in larger patient 
populations.

In ankylosing spondylitis (AS), Brophy et  al13 
showed that disease activity and functional 
index were found to be correlated between 
sibling pairs (correlation coefficients 0.27 and 
0.36, respectively). In addition, children of 
parents with AS with iritis were more likely to 
develop iritis than children of patients with-
out iritis. Similarly, parents with juvenile AS 
were more likely to have children with juve-
nile AS compared to parents without juvenile 
AS. Also, the heritability of radiological disease 
severity was 0.62 in this study. Finally, another 

speculative explanation is the presence of BD 
among MHC-I-opathies. The strongest genetic 
factors for BD align with the MHC-I-opathy 
spectrum disorders, involving genes such as 
HLA-B*51, endoplasmic reticulum amino-
peptidase 1, IL23R, MICA, IL12, IL10, IFNGR1, 
and STAT4.14 These complex factors involve 
multiple cytokine pathways in the pathogen-
esis and encompass various elements of both 
the innate and adaptive immune systems.15 
Genetic aspects of BD fit well with other SpAs 
as an MHC-I-associated disease and may be the 
dominant factor of heritability for the clinical 
phenotype among family members. Genetic 
factors associated with ocular or vascular phe-
notypes can be more diverse with sporadic 
penetrance in the family.

There were some limitations in our study. First, 
in the phenotypic similarity analysis, we were 
able to include only patients whose relatives 
were followed up in the same 3 centers, rather 
than all familial BD patients in our cohort. This 
limitation caused the number of patients we 
included in the phenotypic similarity analysis 
to be lower. For this reason, we did not have 
enough patients to analyze familial phenotypic 
aggregation differences according to the type 
of relationships and gender. Additionally, in 
our study, only individuals with first- and sec-
ond-degree relatives diagnosed with BD were 
categorized under the familial BD group. The 
BD status of third-, fourth-, and fifth-degree 
relatives remains unknown, as the process of 
reliably assessing such distant familial con-
nections presents inherent challenges and 
substantial limitations in obtaining accurate 

information. Furthermore, given that our 
primary hypothesis emphasizes the shared 
genetic and environmental factors underly-
ing phenotypic similarity, the inclusion of 
more distant relatives could potentially dilute 
the discernment of these influences, as their 
relevance diminishes with increasing genetic 
and environmental divergence. The lack of 
genetic analysis of monogenic autoinflamma-
tory diseases similar to the BD phenotype in 
our study is a limitation. However, monogenic 
diseases such as familial Mediterranean fever, 
A20 haploinsufficiency, and mevalonate kinase 
deficiency usually occur in childhood and are 
more common in families because they are 
single-gene diseases that are inherited as auto-
somal recessive or dominant. In addition, these 
patients are characterized by periodic attacks 
of fever, a feature of the autoinflammatory pat-
tern.16 Crohn's disease (CD)-specific manifesta-
tions such as uveitis, pathergy positivity, and 
venous thrombotic involvement are detected 
less frequently in the aforementioned mono-
genic autoinflammatory diseases.16

In this study, the frequency of familial BD in 
the BD population was found to be 29.3%. The 
familial BD group was diagnosed at a younger 
age, and also genital ulcers and papulopustular 
lesions were more common than in non-famil-
ial group. Statistically significant correlations 
were also observed in gender, presence of 
erythema nodosum-like lesions, pathergy 
test positivity, joint involvement, and vascular 
BD phenotype between affected individuals 
within the BD families. Our results suggest that 
familial BD may have some unique differences 

Table 3. Analysis of Similarity of Behçet’s Disease Manifestations Within the Families

 
Presence in 
Index Group

Presence in First 
Degree Relatives-Group

Co-Occurrence in 
Family Members

Concordance in Both 
Family Members

Odds Ratio* 
(95% CI) r P

Male gender, n (%) 26 (72.2) 27 (75) 22 (61.1) 27 (75) 6.3 (1.3-31.1) 0.358 .032

Oral aphthous ulcers, n (%) 36 (100) 36 (100) 36 (100) 36 (100)  – –

Genital ulcers, n (%) 28 (77.8) 33 (91.7) 26 (72.2) 27 (75) 1.9 (0.2-23.6) 0.081 .64

Papulopustular lesions, n (%) 21 (58.3) 25 (69.4) 14 (38.9) 18 (50) 0.7 (0.2-3.1) −0.071 .679

Erythema nodosum like lesions, n (%) 13 (36.1) 13 (36.1) 8 (22.2) 26 (72.2) 5.8 (1.3-25.6) 0.398 .016

Pathergy positivity, n (%)** 18 (62.1) 18 (62.1) 15 (51.8) 23 (79.3) 13.3 (2.2-82) 0.561 .002

Major organ involvement, n (%) 22 (61.1) 16 (44.4) 10 (27.8) 18 (50) 1.1 (0.3-4.3) 0.025 .883

Uveitis, n (%) 8 (22.2) 7 (19.4) 3 (8.3) 27 (75) 3.6 (0.6-21.4) 0.244 .152

Peripheral joint involvement, n (%) 17 (47.2) 13 (36.1) 11 (30.6) 28 (77.8) 15.6 (2.7-91.6) 0.563 <<.001

Vascular BD, n (%) 14 (38.9) 6 (16.7) 5 (13.9) 26 (72.2) 11.7 (1.2-114.6) 0.408 .014

Neuro-Behçet, n (%) 3 (8.3) 0 (0) 0 (0) 33 (91.7)    

Entero-Behçet, n (%) 3 (8.3) 5 (13.9) 0 (0) 28 (77.8)  0.121 .482

*Odds ratio of a first-degree relative having the same phenotype as the index case is given.
**Pathergy test results were found in only 58 patients (29 in each group).
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from sporadic BD. These observations may 
pave the way for pathogenetic studies that can 
elucidate the natural course of the disease and 
may provide prognostic predictions for familial 
BD patients in clinical practice.
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