
• Behçet’s disease (BD), a chronic multi-systemic 
disorder, presents diverse clinical manifestations 
depending on patient ethnicity and geographic 
region. 

• A number of previous studies have described the 
clinical manifestations of BD in patients from 
different geographic regions across the world, 
including Turkey, Iran, Japan, China, and England. 

• However, the heterogeneity of these reports in 
regards to epidemiologic data, combined with the 
use of multiple diagnostic criteria, has limited 
clinicians’ ability to utilize these data for aiding the 
prediction of disease progress and possible 
systemic involvement 

• Use of varying diagnostic criteria augments clinical 
heterogeneity .
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INTRODUCTION

HYPOTHESIS AND PURPOSE

METHODS

• We aimed to characterize clinical manifestations in 
a cohort of full-blown BD patients, defined as 
having complete BD based on the Japanese 
criteria, which automatically fulfil all other 
diagnostic criteria for BD, including the 
International Criteria for Behçet’s disease (ICBD) 
and the International Study Group (ISG) criteria. 

• We reviewed the medical records of patients 
diagnosed with complete-type BD based on the 
Japanese criteria from 2005 to 2020 at Yonsei 
University, Severance Hospital. 

• Clinical information for a total of 338 BD patients 
was retrieved.

• Unbiased clustering analysis was performed to 
elucidate the heterogeneous spectrum, followed by 
subgroup analysis of identified clusters.

RESULTS
Result #1. Clinical characteristics of complete-
type BD patients

Result #3. Unbiased clustering analysis defines 
predominant skin type as a major determining 
factor
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CONCLUSIONS

• Unbiased clustering analysis revealed dermatologic 
characteristics are important for understanding the 
heterogeneity of complete BD.

• Multivariable logistic regression revealed that 
presence of predominantly papulopustular lesions 
has protective effect for vascular involvement.

Result #5. Vascular involvement associated with 
skin manifestations.

Figure 3. Unbiased clustering analysis 
(a) Unsupervised clustering analysis distinguished 

patients into three groups based on silhouette 
width analysis (k=3)

(b) The main determining factor affecting unbiased 
clustering was dominant skin type. 
Cluster 1 : PPL-dominant skin type, 
Cluster 2 :  ENL and PPL (both)
Cluster 3 : ENL-dominant patients )

(a)

Result #2. Onset age of cardinal symptoms and 
relationship with sex and genotype

(b)

(c)

Characteristic Patients (n =338)
Sex

Male 118 (34.9%)
Female 220 (65.1%)

HLAB51
Positive 115 (56.8%)
Negative 95 (43.2%)
Not checked 128

Minor symptom prevalence
Arthritis 203 (60.1%)
GI 40 (11.8%)
Vascular 27 (8.0%)
CNS 19 (5.6%)
Epididymitis 10 (8.4% of male)
None 100 (29.6%)

Dominant skin type
ENL 156 (46.2%)
PPL 123 (36.4%)
Both (EN and PPL) 52 (15.4%)
Minor 7 (2.1%)

Figure 1. Clinical characteristics of complete-type 
BD patients
(a) Our cohort was predominantly female (65.1%), 

which is consistent with previous epidemiologic 
reports from Korea. 

(b) Among HLA-B51 evaluated patients (n=210), 115 
(56.8%) had a positive allele.

(c) Among systemic symptoms, arthritis (60.1%) 
was among the most common, followed by GI 
(11.8%) and vascular involvement (8.0%). 

(d) ENL were the most common predominant skin 
type, followed by PPL (36.4%). A total of 15.4% of 
patients presented with both ENL and PPL equally.

Table 1 : Table of general characteristics included 
in the study.

(a) (b)

Minor 
systemic 

symptoms
Factors Odds ratio

[95% CI] P -value Β-coefficient

Vascular 
involvement Male sex 22.71 

[6.44–80.11] < 0.0001 3.12275

Genital onset 1.09 
[1–1.19] 0.0535 0.08626

Eye onset 0.91 
[0.84–0.998] 0.0437 -0.08993

GI involvement 3.11 
[0.98–9.87] 0.0537 1.13539

Cluster 1 0.28 
[0.1–0.79] 0.0154 -1.26011
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Figure 2. Onset age of cardinal symptoms and 
relationship with sex and genotype
(a) Age of onset of symptoms differ by each 

symptoms
(Early onset : Oral)
(Middle age onset : Eye, Skin, Joint, CNS)
(Later onset : GI, Vascular)

(b) Onset of symptoms between male and females 
show younger age on set of oral, genital, ocular, 
skin in male.

(c) Between HLA-B51 positive and negative patients, 
genital lesions and skin lesion onset was younger 
in patients with a positive allele 

Figure 4. Vascular involvement is associated with 
skin manifestations.
(a) Vascular involvement was most prevalent in 

Cluster 1 which contains patients presenting with 
both ENL and PPL and less involved in patients 
of Cluster 2 with PPL dominance.

(b) Multivariable logistic regression identifies 
predictive model for vascular involvement.

(c) AUC curve for the predictive model suggests a 
good classification model.

(a)

(b)

(c)

Total number
n = 338 

Cluster 1
(n = 124)

Cluster 2
(n = 55)

Cluster 3
(n = 159) P-value

Dominant skin type < 0.001
PPL 123 (99.2%) 0 0
ENL 0 0 156 (98.1%)
Both 0 52 (94.5%) 0
Minor 1 (0.8%) 3 (5.5%) 3 (1.9%)

HLA-B51 0.053
Positive 40 (44.9%) 16 (61.5%) 59 (62.1%)
Negative 49 (55.1%) 10 (38.5%) 36 (37.9%)

Sex 0.0078
Male 52 (41.9%) 24 (43.6%) 42 (26.4%)
Female 72 (58.1%) 31 (56.4%) 117 (73.5%)

Arthritis 0.40
Yes 69 (55.6%) 36 (65.5%) 98 (61.6%)
No 55 (44.4%) 19 (34.5%) 61 (38.4%)

GI 0.45
Yes 15 (12.1%) 9 (16.4%) 16 (10.1%)
No 109 (87.9%) 46 (83.6%) 143 (89.9%)

Vascular 0.039
Yes 6 (4.8%) 9 (16.4%) 12 (7.5%)
No 118 (95.2%) 46 (83.6%) 147 (92.5%)

Epididymitis 0.53
Yes 3 (5.8%) 3 (12.5%) 4 (9.5%)
No 49 (94.2%) 21 (87.5%) 38 (90.5%)

CNS 0.60
Yes 8 (6.5%) 4 (7.3%) 7 (4.4%)
No 116 (93.5%) 51 (92.7%) 152 (95.6%)

Table 2. Clinical characteristics between different 
clusters identified by unsupervised clustering.
• Patients in Cluster 2 (ENL + PPL skin type) had 

the highest prevalence of systemic symptoms, 
including arthritis (65.5%), GI (16.4%), vascular 
(16.4%), and CNS (7.3%) involvement

• Patients in Cluster 3 had higher percentage of 
females compared to other skin dominant 
phenotype.

• Vascular involvement was highest in Cluster 2 
and lower in Cluster 1 patients.

Result #4. Unbiased clustering analysis defines 
predominant skin type as a major determining 
factor
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