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Abstract

Introduction: Behget’s disease (BD) presents with highly variable clinical manifestations and a hete-
rogeneous pattern of symptom development. This study aimed to assess the chronology of symp-
tom onset and clinical findings in BD patients at a nationally recognized Behcet’s referral center and
to examine associations between symptom progression and patient- and disease-related charac-
teristics.

Material and methods: A retrospective review of BD patients from a national referral center in
Iran was conducted between March 2007 and March 2017. Patients with > 2 years of follow-up
were included. Demographic data, clinical characteristics, and laboratory findings were extracted.
The initial symptom and the sequence of symptom development were analyzed. The time between
symptom onset and diagnosis was recorded, and comparisons were made based on sex, age,
human leukocyte antigen (HLA) type, and initial presenting symptom.

Results: A total of 2,615 patients (58.7% male) were included. The mean age at BD diagnosis was
25.0 £10.1 years, with a median follow-up of 26 years. Oral ulcers were the most common mani-
festation (98.9% overall) and the most frequent initial symptom (90.3%). Genital ulcers were ob-
served in 61.3% of patients, with a mean onset 4.6 +5.7 years after diagnosis. Ocular and vascular
manifestations had the longest latency from diagnosis. Male patients had a shorter time to onset
of oral ulcers (p = 0.04) and ocular lesions (p = 0.04). Age correlated inversely with the time to onset
of genital ulcers, skin, ocular, and vascular manifestations (all p < 0.001). The HLA-B5/B51 carriers
exhibited an earlier onset of genital ulcers (p = 0.004) and skin manifestations (p = 0.04).
Conclusions: Our findings highlight substantial temporal heterogeneity in BD symptom progres-
sion. While oral ulcers appear early, genital ulcers and skin manifestations tend to develop later, and
ocular and vascular lesions exhibit the longest delay. The chronology of symptom onset is signifi-
cantly influenced by age, sex, HLA-B5/B51 status, and initial presenting symptom. These findings
underscore the importance of long-term follow-up in BD management.
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Introduction non-HLA genetic factors [1]. Behget’s disease predomi-

Behcet’s disease (BD) is a chronic, multisystemic
inflammatory vasculitis characterized by a relapsing-
remitting course and diverse clinical manifestations.
Although the exact etiology remains unclear, genetic
studies have identified strong associations with human
leukocyte antigen (HLA), particularly HLA-B51, as well as

nantly affects populations in the Middle East, Far East,
and Mediterranean regions, although cases have been
reported worldwide. The highest prevalence has been
documented in Turkey, Iran, Saudi Arabia, Iraq, Israel,
northern China, and Korea, leading to it being referred
to historically as the “Silk Road disease” [2].
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Behcet’s disease can involve nearly every organ sys-
tem, with the mucocutaneous, ocular, vascular, articular,
gastrointestinal, urogenital, pulmonary, and neurologi-
cal systems most frequently affected [3]. Currently, there
is no definitive laboratory test for BD; thus, diagnosis
relies on established clinical criteria. Key diagnostic
features include recurrent oral and genital aphthous
ulcers, ocular inflammation, cutaneous lesions, vascular
and neurological involvement, and a positive pathergy
test [4]. Importantly, BD is diagnosed based on a com-
prehensive clinical assessment rather than a single
manifestation, making it a diagnosis of exclusion.

The clinical presentation of BD is not only highly vari-
able among individuals but also temporally heteroge-
neous, meaning the order and timing of symptom onset
differ significantly among patients. Further complicating
diagnosis, clinical characteristics may vary across ethnic
and geographic populations. Given that BD diagnosis
is reliant on clinical manifestations, understanding the
chronology of symptom development is essential for im-
proving disease recognition and management.

Therefore, the aim of this study was to assess the se-
quence of symptom onset and clinical findings in BD pa-
tients at a nationally recognized Behget’s center and to
explore the association between symptom progression
and patient- or disease-related characteristics.

Material and methods

Patients who visited our clinic between March 2007
and March 2019 and were diagnosed with BD were in-
cluded. Exclusion criteria were: patients with only a single
clinic visit, patients who received an alternative diagno-
sis during their disease course, patients with < 2 years of
follow-up, and patients with incomplete medical records.

Before 2006, BD diagnosis was based on the Interna-
tional Study Group Criteria (ISGC) [5]. After 2006, the Inter-
national Criteria for Behcet’s Disease (ICBD) was used [4].

Demographic data at the time of BD diagnosis were
recorded. All relevant clinic visits were reviewed to ex-
tract: initial symptoms and clinical findings leading to
BD diagnosis, chronology of symptom onset and pro-
gression, and relevant laboratory data, including HLA-B5
and HLA-B51, when available.

Behcet’s disease diagnosis was confirmed by at least
one experienced rheumatologist, while ocular lesions
were diagnosed and documented by an ophthalmologist.

Statistical analysis

Statistical analyses were performed using SPSS Sta-
tistics for Windows, Version 26.0 (IBM Corp, Armonk,
NY). A two-tailed p-value < 0.05 was considered statisti-
cally significant. Data were presented as follows: conti-

nuous variables as mean +standard deviation (SD) or
median and interquartile range (IQR, 25—75" percen-
tile); categorical variables as counts and percentages.

Comparisons between groups were performed us-
ing Student’s t-test for normally distributed continuous
variables, the Mann-Whitney U test for non-normal-
ly distributed continuous variables, and the x? test for
categorical variables. Pearson correlation analysis was
used to assess the relationship between age and symp-
tom development.

Bioethical standards

This study was approved by the Institutional Review
Board (IRB) at Tehran University, which waived the re-
quirement for informed consent (No. IRTUMS.MEDICINE.
REC.1397.162). The study was conducted in accordance
with the principles of the Declaration of Helsinki. Following
IRB approval, a retrospective review of patient charts was
conducted at a nationally recognized BD referral center.

Results

A total of 2,615 patients were included in the fi-
nal analysis. The mean age at BD diagnosis was 25.0
+10.1 years (IQR: 18-32 years). Males comprised 58.7%
of the cohort, with a male-to-female ratio of 1.4 : 1.
The median follow-up duration was 26 years.

Clinical manifestations

Mucosal involvement was the most prevalent mani-
festation, affecting 99.1% of patients at any point during
the disease course and presenting as the initial symp-
tom in 92.9% of cases. Ocular lesions were the second
most common manifestation, occurring in 58% of pa-
tients, though they were present at diagnosis in only
5.9% of cases. Skin manifestations were observed in
46% of patients during the disease course but were
present at diagnosis in only 4.6% of cases (Table ).

The pathergy test was performed in 2,584 patients
(98.8%), of whom 932 (36%) had a positive result. Human
leukocyte antigen B5 testing was conducted in 2,556 pa-
tients, with 1,409 (55.1%) testing positive. Human leuko-
cyte antigen B51 was detected in 1,238 (49.3%) out of 2,511
tested patients. Human leukocyte antigen B27 positivity
was found in 179 (7%) out of 2,531 tested patients.

Regarding inflammatory markers, an erythrocyte
sedimentation rate (ESR) of 20-40 mm/h was recorded
in 842 patients (32.1%) at some point after diagnosis,
while 251 patients (9.5%) had an ESR of 50-100 mm/h,
and 16 patients (0.6%) had an ESR exceeding 100 mm/h.
C-reactive protein levels were elevated in 364 (38.3%)
out of 950 tested patients.
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Table 1. Clinical manifestations and chronology of symptom development. Data are presented as number (percent)
or mean +SD. Findings that are considered diagnostic criteria according to ICBD are indicated in bold

Symptom Overall Presenting Time from diagnosis to symptom onset (years)
prevalence symptom Mean +SD 959% Cl
Mucosal involvement 2,592 (99.1) 2,431 (92.9) 0.2 +1.2 0.2-0.3
Oral aphthous ulcers 2,587 (98.9) 2,363 (90.3) 0.3 15 0.2-0.4
Genital aphthous ulcers 1,605 (61.3) 235 (8.9) 4.6 £5.7 4.2-5.0
Skin 1,203 (46.0) 121 (4.6) 5.5 6.1 5.1-5.9
Pseudofolliculitis 782 (29.9) 70 (2.6) 5.5+7.0 5.0-6.0
Erythema nodosum 555 (21.2) 11 (0.4) 6.1 +6.9 5.5-6.7
Other skin lesions 237 (9.0) 45 (1.7) 6.5 +6.8 5.6-7.3
Ocular lesions 1,519 (58.0) 156 (5.9) 6.3 £6.9 5.9-6.6
Uveitis 1,352 (51.7) 155 (5.9) 7.4 £6.8 7.0-7.8
Anterior uveitis 1,030 (39.3) - 5.8 +6.7 5.4-6.2
Posterior uveitis 1,198 (45.8) - 6.0 +6.8 5.6-6.4
Retinal vasculitis 897 (34.3) 15 (0.5) 6.6 +6.7 6.2-7.1
Cataracts 705 (26.9) - 8.8+7.2 8.3-9.3
Conjunctivitis 101 (3.8) - 7.7 +6.8 6.3-9.0
Vascular lesions 84 (3.2) 1(0.03) 8.5 +7.5 6.7-10.2
DVT 29 (1.1) - 7.7 £8.5 4.8-11.0
Arterial thrombosis 9 (0.3) - 5.9 +3.0 4.0-7.8
Vascular aneurysm 10 (0.3) 1(0.03) 5.1+8.0 1.1-10.7
Superficial phlebitis 42 (1.6) - 7.7 £7.3 5.6-9.9
Joint symptoms 926 (35.7) 51 (1.9) 7.2+7.1 6.8-7.7
Arthralgia 456 (17.4) - 8.5+7.4 7.8-9.2
Monoarthritis 233 (9.2) - 83+7.8 7.3-93
Oligoarthritis 361 (14.3) - 6.3 +7.0 5.5-7.1
Spondyloarthropathy 55 (2.1) - 8.9+75 6.9-10.8
Gastrointestinal symptoms 98 (3.7) - 7.7 7.1 6.4-9.1
Gastroduodenitis 14 (0.5) - 9.0+6.7 5.9-12.6
Peptic ulcer 9(0.3) - 10.1 £12.8 3.2-19.2
Diarrhea 40 (1.5) - 52+5.0 3.7-6.8
Rectorrhagia 15 (0.5) - 7.2453 47-9.6
Nausea 38 (1.4) - 8.7 £6.7 6.7-10.9
Hepatosplenomegaly 2 (0.07) - 5.0+1.4 4.0-6.0
Neurologic symptoms 191(7.3) - 7.5 +6.4 6.6-8.4
Pulmonary symptoms 17 (0.6) - 82474 5.1-11.8
Cardiovascular symptoms 10 (0.3) - 10.5 +6.9 6.6-14.4
Renal involvement
Proteinuria 38 (1.4) - 6.9 +5.8 5.0-8.7
Hematuria 196 (7.4) - 8.3+7.0 74-9.4
Leukocyturia 106 (4.0) - 9.5+8.1 8.1-11.2
Urine casts 4(0.1) - 32432 0.8-6.3

95% Cl—95% confidence interval, DVT — deep vein thrombosis, ICBD — Interational Criteria for Behget’s Disease, SD — standard deviation.
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Table II. Effects of sex and age on time from diagnosis to development of manifestations of BD. Data are presented
as mean years +SD for sex. Significant comparisons are in bold

Symptom Sex Age
Male (n = 1,537) Female (n = 1,078) p Pearson correlation () p
Mucosal involvement 0.22 £1.37 0.29 £1.53 0.26 -0.29 0.14
Oral aphthous ulcers 0.25 £1.39 0.39 +1.89 0.04 -0.16 0.41
Genital aphthous ulcers ~ 4.93 +5.81 5.02 +6.17 0.76 -0.44 < 0.001
Skin 5.37 +6.97 5.85+6.76 0.25 -0.32 < 0.001
Pseudofolliculitis 5.21+7.01 6.24 +7.06 0.62 -0.31 < 0.001
Erythema nodosum 5.88 +6.74 6.49 +7.15 0.32 -0.40 < 0.001
Other skin lesions 6.66 +6.33 6.32 +7.45 0.70 -0.30 < 0.001
Ocular lesions 6.03 +£6.63 6.78 £7.51 0.04 -0.36 < 0.001
Uveitis 7.00 £6.46 8.10 £7.42 0.07 -0.41 < 0.001
Anterior uveitis 5.83+6.71 5.91+6.89 0.86 -0.41 < 0.001
Posterior uveitis 5.93 £6.55 6.23 £7.25 0.48 -0.38 < 0.001
Retinal vasculitis 6.43 +6.44 712 £7.19 0.16 -0.35 < 0.001
Vascular lesions 7.89 +6.76 10.34 +0.67 0.25 -0.58 < 0.001
DVT 532 £5.17 12.4 £11.8 0.06 -0.47 0.009
Arterial thrombosis 5.27 +8.92 4.50 +6.36 0.91 -0.47 0.19
Vascular aneurysm 3.60 +2.94 9.50 £2.12 0.03 -0.46 0.17
Superficial phlebitis 6.40 +6.61 11.04 +9.17 0.004 -0.61 < 0.001

BD — Behget’s disease, DVT — deep vein thrombosis.

Symptom chronology and disease onset

In 2,337 patients (89.3%), BD initially presented
with a single symptom, while 142 patients (9.3%) had
2 symptoms at onset, and 37 patients (1.4%) had 3 simul-
taneous symptoms. The most frequent symptom combi-
nation at onset was oral and genital ulcers, followed by
oral ulcers and uveitis.

Table | summarizes the time from symptom deve-
lopment and BD diagnosis. Mucosal involvement was
the most common initial symptom and had the shortest
latency period. Oral ulcers were the only manifestation
with a latency of less than 1 year.

Pairwise comparisons
Sex differences

The time from symptom development to diagnosis
was significantly shorter in male patients for: oral ulcers
(p = 0.04), ocular lesions (p = 0.04), deep vein throm-
bosis (p = 0.06), aneurysms (p = 0.03), and superficial
phlebitis (p = 0.004). No significant differences were ob-
served for other symptoms (Table I1).

Age

Age was not significantly correlated with the time
from diagnosis to oral ulcer development (p = 0.41).

However, a negative correlation was observed between
age and the onset of: genital ulcers (p < 0.001), with
older patients developing them earlier in the disease
course; skin manifestations (p < 0.001); and ocular
lesions (p < 0.001). Additional details on age-related
symptom progression are listed in Table I.

Human leukocyte antigen associations

Patients testing positive for HLA-B5 or HLA-B51 ex-
hibited a significantly shorter time to the development
of genital ulcers and skin manifestations. Other compar-
isons were not statistically significant (Table I1l).

Initial symptom at diagnosis

Patients whose first manifestation of BD was oral
ulcers had a significantly longer time to the develop-
ment of additional symptoms across multiple ICBD cri-
teria, as detailed in Table IV.

Discussion

In this study, we aimed to evaluate the chronology
of symptom development in patients with BD using
one of the largest BD cohorts from a nationally reco-
gnized referral center. We assessed the prevalence of
symptoms and clinical findings, the temporal sequence

Reumatologia 2025; 63/5



300 Shokufe Sadeghi, Seyedeh Tahereh Faezi, Mohammad Nejadhosseinian, et al.

Table lIl. Associations of HLA-B5 and HLA-B51 with symptom chronology. Data are presented as mean years from
diagnosis to symptom onset +SD. Significant comparisons are in bold

Symptom HLA-B51 HLA-B5
Positive Negative p Positive Negative p
Mucosal involvement 0.23 £1.30 0.26 +1.56 0.58 0.21+1.19 0.30 £1.69 0.10
Oral aphthous ulcers 0.29 +1.47 0.33 £1.74 0.54 0.27 £1.40 0.36 +1.84 0.18
Genital aphthous ulcers  4.54 +5.60 5.38 +6.28 0.004 4.57 £5.62 5.47 £6.35 0.003
Skin 5.14 +6.22 5.96 +7.54 0.04 5.19 +6.27 6.02 £7.69 0.04
Pseudofolliculitis 5.12 +6.00 5.90+7.95 0.12 5.20 +6.16 5.95 +8.12 0.16
Erythema nodosum 6.13+7.00 6.07 +6.78 0.91 5.88 +6.73 6.46 +7.16 0.34
Other skin lesions 5.87 +6.38 7.37 +7.29 0.09 5.80 £6.09 7.50 £7.63 0.05
Ocular lesions 6.04 +6.58 6.56 £7.30 0.14 6.03 £6.81 6.63 £7.16 0.09
Uveitis 7.37 £6.79 7.52 +6.97 0.71 7.22 £6.71 7.72 +7.08 0.22
Anterior uveitis 5.66 +6.47 6.04 +7.04 0.36 5.51+6.38 6.25 +7.17 0.08
Posterior uveitis 5.90 +6.46 6.17 +7.10 0.48 5.84 £6.49 6.26 +7.15 0.28
Retinal vasculitis 6.38 £6.32 6.93 +7.04 0.22 6.32 +6.45 7.07 £+6.97 0.09
Vascular lesions 9.55 +8.10 7.56 £7.09 0.28 9.52 £7.71 7.28 £7.39 0.22
DVT 7.29 £8.13 8.21+9.25 0.77 7.65 £7.78 7.93 £9.98 0.93
Arterial thrombosis 13.31+10.25 1.00 £1.09 0.17 7.99 £10.28 1.50 £1.00 0.25
Vascular aneurysm 6.67 +5.13 3.97 +2.97 031 6.67 +5.13 3.97 +2.97 031
Superficial phlebitis 9.59 +8.45 6.23 +6.16 0.15 9.54 £8.02 5.97 +6.39 0.11

DVT —deep vein thrombosis, HLA — human leukocyte antigen.

Table IV. Mean time from diagnosis to symptom onset compared between patients with and without oral ulcers as
their first manifestation. Data are presented as mean years +SD. Significant comparisons are in bold

Symptom Oral ulcer as first manifestation
Yes No p
Mucosal involvement - - -
Genital aphthous ulcers 5.22 +6.14 2.95 £4.37 < 0.001
Skin 5.99 +6.65 2.97 +4.74 < 0.001
Pseudofolliculitis 5.98 +6.54 3.19 +4.77 < 0.001
Erythema nodosum 6.50 £7.19 3.72 +4.43 < 0.001
Other skin lesions 6.85 +7.02 3.80 £4.78 0.06
Ocular lesions 6.98 +7.19 1.86 +3.68 < 0.001
Uveitis 7.54 +6.96 5.30 +4.53 0.002
Anterior uveitis 6.54 £7.01 1.75 £3.65 < 0.001
Posterior uveitis 6.71 £7.00 1.53 £3.59 < 0.001
Retinal vasculitis 6.95 +6.86 5.22 +6.06 0.01
Vascular lesions 8.82 £7.68 6.07 +6.82 0.34
DVT 8.66 +8.94 4.84 £7.66 0.34
Arterial thrombosis 5.90 £3.01 - -
Vascular aneurysm 5.39 +3.50 0 -
Superficial phlebitis 7.97 £7.67 6.50 +5.44 0.74

DVT —deep vein thrombosis.
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Fig. 1. Chronology of clinical manifestations over
time in BD.

of symptom onset, and their associations with patient
and disease characteristics.

Our findings confirm that oral ulcers are the most
common BD manifestation, both overall (98.9%) and
as the presenting symptom (90.3%) [3, 6, 7]. Genital
ulcers were the second most common symptom (61.3%),
though they were the initial presentation in only 8.9%
of cases. Ocular lesions were observed in 58% of pa-
tients, but were the presenting symptom in just 5.9%.
Skin manifestations, including pseudo-folliculitis (29.9%)
and erythema nodosum (21.2%), were also frequently
observed. Joint symptoms, though not included in BD
diagnostic criteria, were present in 35.7% of patients.
The distribution of initial symptoms in our cohort aligns
with previous reports [2, 3, 7-15].

Unlike prior studies that primarily examined the time
from first symptom onset to fulfillment of diagnostic cri-
teria, our analysis extended beyond diagnosis to evaluate
the long-term temporal development of symptoms. We
observed substantial temporal heterogeneity among pa-
tients (Fig. 1, Table ), indicating that symptom onset occurs
at varying intervals over time. Oral ulcers typically deve-
loped early, either as the first symptom or within the first
year after the diagnosis, whereas other manifestations
continued to emerge over 5 years or more. Notably, some
symptoms developed over a decade after diagnosis, par-
ticularly ocular lesions (mean onset: 6.3 years) and uveitis
(mean onset: 7.4 years). These findings underscore the ne-
cessity of prolonged patient follow-up to monitor for late-
developing complications with significant morbidity, such
as ocular and vascular manifestations [16-18].

We also identified sex-based differences in symp-
tom development. Male patients exhibited a significant-
ly shorter time from diagnosis to onset of oral ulcers
(p = 0.04) and ocular lesions (p = 0.04). Additionally,
vascular complications, including deep vein thrombosis
(p = 0.06), aneurysms (p = 0.03), and superficial phlebi-
tis (p = 0.004), developed more than 5 years earlier in
males compared to females.

Age at disease onset also influenced symptom
chronology. Older patients developed genital ulcers
(p < 0.001), skin manifestations (p < 0.001), ocular le-
sions (p < 0.001), and vascular lesions (p < 0.001) earlier
in the disease course. These findings highlight the po-
tential impact of age at disease onset on clinical presen-
tation and prognosis.

The association between HLA-B5/B51 positivity and
BD manifestations has been well documented, with
previous studies reporting a higher prevalence of geni-
tal ulcers, ocular lesions, and skin manifestations in
HLA-B5/B51-positive individuals, particularly males [19].

Our results further support this, as HLA-B5/B51-
positive patients developed genital ulcers (p = 0.004)
and skin manifestations (p = 0.04) significantly earlier
than HLA-negative patients, though other disease mani-
festations did not differ significantly between groups.
We also found that patients who were positive for
HLA-B5 or HLA-B51 developed genital ulcers and skin
manifestations earlier in the disease course (p = 0.004
and p = 0.04, respectively), while other symptoms and
disease manifestations were similar between groups.

Furthermore, we observed differences in symptom
progression based on the initial presenting symptom.
Patients who presented with oral ulcers as the first BD
manifestation experienced a delayed onset of subse-
quent symptoms, particularly genital ulcers (p < 0.001),
skin manifestations (p < 0.001), and ocular manifesta-
tions (p < 0.001). This delay is likely attributable to earli-
er diagnosis in patients with oral ulcers, as BD diagnosis
often relies on the presence of multiple concurrent symp-
toms. Patients presenting with non-oral manifestations
are more likely to receive a delayed diagnosis, as BD is
often only considered once multiple criteria are met.

Study limitations

Our study has certain limitations. First, we did not
assess the time from the onset of initial symptoms to
BD diagnosis, as inconsistencies in symptom reporting
and medical record documentation prevented reliable
analysis. Additionally, some laboratory results, including
HLA typing and ESR levels, were unavailable for all pa-
tients. Finally, we did not evaluate the effects of treat-
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ment strategies on symptom development, which could
be an important area for future research.

Despite these limitations, our study has significant
strengths. It includes a large, nationally representative
cohort with long-term follow-up, allowing for a compre-
hensive analysis of BD symptom progression over time.

Conclusions

In this study of 2,615 BD patients, we identified sig-
nificant temporal heterogeneity in the development of
disease symptoms. While oral ulcers tend to appear early
in the disease course, genital ulcers and skin manifes-
tations often develop later. Ocular and vascular lesions
exhibit the longest delay from diagnosis to onset, un-
derscoring the need for long-term follow-up to monitor
for late-developing, potentially severe complications.

Additionally, we found significant differences in
symptom development based on sex, age, HLA type,
and initial presenting symptom. Male patients exhibited
earlier onset of multiple symptoms, while older patients
experienced faster progression of genital, skin, ocular,
and vascular manifestations. The HLA-B5/B51 positivity
was associated with earlier onset of genital ulcers and
skin manifestations. Patients presenting with oral ulcers
as the initial BD manifestation had delayed develop-
ment of other symptoms, likely due to earlier diagnosis.

These findings improve our understanding of BD’s
natural history, emphasizing the importance of early rec-
ognition and long-term surveillance to optimize patient
outcomes. Future research should further explore treat-
ment effects on symptom progression and the genetic
and immunological factors influencing BD manifestation
timing.
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