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Abstract

Behçet’s Disease (BD) presents significant diagnostic and management challenges due to its complex and multifaceted nature. Initially described 
in 1937, BD primarily affects populations along the Silk Road, with a prevalence of 14.6 per 100,000 globally and 420 per 100,000 in Turkey. 
Its autoimmune nature and lack of definitive etiology make diagnosis reliant on clinical manifestations, with recurrent oral ulcers being a 
hallmark symptom. Recent research has shed light on the genetic underpinnings of BD, with HLA-B*51 being a significant susceptibility locus. 
Immunological dysregulation involving T and B lymphocytes, dendritic cells, and various cytokines contribute to the pathogenesis. Clinical 
manifestations vary widely, affecting multiple organ systems, with mucocutaneous and ocular symptoms being the most common. Diagnosis is 
primarily clinical, aided by classification criteria such as the ISG and ICBD criteria, although challenges persist due to overlapping features with 
other autoimmune disorders. Multidisciplinary collaboration among specialists is crucial for accurate diagnosis and optimal management.
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Introduction
First detailed by Hulusi Behçet, Behçet’s Disease was intro-

duced in the vasculitides class in 1937 [1,2]. It was initially dis-
covered in patients with the same triad of symptoms, between 
relapsing uveitis, genital ulcers, and erythema nodosum [3]. It is 
an autoimmune disease that causes systemic vasculitis in vessels 
of all sizes and many other mucocutaneous and ocular manifes-
tations [1]. Even in the modern era, there are no confirmed etiol-
ogies. However, it is believed that due to its autoimmune nature, 
there is a genetic factor that increases susceptibility and environ-
mental factors that may be linked to geography [1]. There are no 
definitive tests for Behçet’s disease, so diagnosis primarily relies 
on clinical manifestations. Modernly, Behçet’s is diagnosed after 
at least 3 episodes of mouth sores over a period of 12 months, in 
addition to 2 other symptoms, like genital sores, uveitis, skin le-
sions, or a positive pathergy test [4,5]. A positive pathergy test is 
confirmed if two days after pricking the forearm with a sterile tiny 
needle forms a red bump, which proves there is an overreaction 
by the immune system. It is also recommended that blood tests be 
taken to rule out other potential causes of symptoms if they are 
looked at individually [4].

Behçet’s disease is of growing concern because it primarily 
affects the working class. There is highly significant as the high-
est incidence of Behçet’s disease is along the “Silk Road” popula-
tions, where the majority of the workforce, primarily individuals 
between 20 and 40 years old, are the most affected [2,6]. Although 
most cases are sporadic, which makes diagnosing and predicting 
them a lot more complex, familial clusters are reported [7]. Fur-
thermore, in these cases, genetic anticipation has been observed 
[8]. The global prevalence 2017 reached 14.6 per 100,000, with 
even higher prevalence rates along the Silk Route, like Turkey, with 
420 per 100,000 [9,2]. Moreover, it is reported that every patient 
with Behçet’s disease has a health cost of roughly 21,600€ per 
year, which may lead to financial problems [10]. Severe morbidi-
ties are associated with Behçet’s due to the wide range of affected 
organs and systems, although most of the lasting complications 
are focused on the ocular and mucocutaneous regions. In addition, 
high mortality rates have been observed due to the involvement 
of large vessels as well as neurological and cardiac systems [11]. 
The wide range of complications and their severities are of great 
concern, urging the medical world to establish early diagnostic as-
sessments and suitable management plans for these patients.

Etiology and Pathogenesis
Recent advancements in the research of Behcet’s disease 

pathophysiology provided insights into its complex genetics. 
Hughes et al. identified multiple susceptible loci in the HLA region 
associated with Behcet’s disease—the association with HLA-B*51 
being particularly significant. Consequently, this was explained 
by the variant being positioned between HLA-B and MICA genes. 
Other independent genetic associations were identified with-
in genes PSORS1C1, upstream of HLA-F-AS1, and HLA-Cw*1602  

 
[12]. Matteo Piga and Alessandro Mathieu conducted a systematic 
review that confirmed the crucial role of HLA-B*51 in the genetic 
susceptibility of Behcet’s disease. The study also emphasized that 
other HLA or HLA-related genes may affect disease susceptibility 
[13]. Ahmet Gul discussed meta-analysis findings that highlight-
ed the predominance of HLA-B*51 among different ethnicities. 
Epistatic interaction between HLA-B51 and ERAP1 variants was 
discovered, hinting at the possible pathophysiology mechanism of 
Behcet’s disease. The investigations into the HLA Class I region un-
covered weaker but independent associations around HLA-A and 
HLA-C regions. genomewide studies identified associations with 
various genes such as IL10, IL23R, CCR1, STAT4, KLRC4, GIMAP2/
GIMAP4, and UBAC2. Deep resequencing of targeted genes also 
added additional associations with rare variants in TLR4, MEFV, 
and NOD2 genes [14]. Mahmoudi et al. reviewed the specific 
HLA alleles, such as HLA-B51, HLA-B15, HLA-B27, HLA-B57, and 
HLA-A26, and found them to be significant risk factors for Behçet’s 
disease as well as protective alleles like HLA-B49 and HLA-A03 
[15].

Complex and dysregulated immunological mechanisms char-
acterize Behcet’s disease [16,17]. Genetic and environmental 
factors play a role in the dysfunction of T and B lymphocytes and 
dendritic cells, contributing to the pathogenesis of this complex 
condition. Recent studies highlighted the involvement of poly-
morphisms at the DNA level, Treg Cells, Th17 cells, and vital cel-
lular populations that drive the immune responses [16]. Tong et 
al. suggested that infection-related triggers such as antigens and 
autoantigens promote immune dysregulation in the genetically 
susceptible individual to Behcet’s disease. This response includes 
the activation of innate and adaptive immune systems, resulting 
in the production of various cytokines and chemokines [17]. Ep-
idemiological evidence suggests that infectious agents, microbial 
dysbiosis, and other environmental factors trigger autoimmune 
dysregulation of Behcet’s disease. Infectious agents, such as Strep-
tococcus Sanguinis, Saccharomyces cerevisiae, and mycobacteria, 
have been implicated in the pathogenesis. Viral agents like herpes 
simplex virus-1, hepatitis C virus, and varicella zoster virus may 
also play a role. Oral ulcers precede the disease onset, suggesting 
the potential involvement of oral microbial flora [18,19]. Further-
more, factors such as stress, fatigue, food consumption, and hor-
monal influences can also influence the clinical manifestations of 
Behçet’s disease [19].

Clinical Manifestations
Behçet’s disease, classified as a systemic vasculitis condition, 

is often referred to as Behçet’s syndrome due to its multi-system 
involvement [20]. It exhibits a relatively equal distribution among 
genders and is predominantly prevalent along the Silk Road, en-
compassing regions across the Mediterranean, Middle East, and 
Far East. The manifestations of Behçet’s syndrome vary widely 
and may present independently or concurrently. When significant 
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symptoms occur concurrently, they have been referred to as dis-
ease phenotypes [21]. The syndrome manifests diverse symptoms 
across mucocutaneous, ocular, vascular, dermatologic, musculo-
skeletal, gastrointestinal, and neurological domains, each occur-
ring with varying frequencies.

Mucocutaneous and ocular symptoms are the most common 
manifestations and typically appear earliest, often serving as hall-
mark indicators [22,23]. In approximately 95% of cases, oral ul-
cers typically occur on the lips, gingiva, cheeks, and tongue and are 
often recurrent. Several factors have been proposed as exacerbat-
ing or triggering factors for the recurrence of oral ulcers, including 
fatigue, stress, histamine-containing food, smoking cessation, and, 
in women, menstruation [24]. Genital ulcers, seen in 80-90% of 
cases, often occur on the scrotum or the labia majora and mino-
ra. While both types of ulcers are typically self-limiting and heal 
spontaneously, genital ulcers tend to scar formation.

Dermatologic manifestations typically arise in around 85% of 
the patients and include erythema nodosum, predominantly in the 
lower extremities, papulopustular and acneiform nodules similar 
to adolescent acne but with a more robust distribution involving 
the arms, buttock, and chest in addition to the face. An intrigu-
ing finding in BD is Skin pathergy reaction (SPR). This involves 
inducing a hyperinflammatory response through needle pricks, 
with positivity determined by the presence of an erythematous 
papule ≥2 mm or a pustule after 24–48 h. The positivity rate is 
highly variable, ranging between 7.7% and 84%, and is affected 
by many factors, such as the type of needles used, the number of 
needle pricks, geographic area, gender, and disease activity [25]. 
Furthermore, SPR is a nonspecific test as it can be positive for oth-
er diseases such as Sweet’s syndrome, Crohn’s disease, pyoderma 
gangrenosum, and others.

Articular manifestations affect around 50–80% of BD pa-
tients [21]. Recurrent, self-limited arthritis and arthralgia are 
common rheumatologic findings, typically presenting as non-de-
forming, non-erosive, asymmetric mono-oligoarthritis affecting 
larger joints such as the knees, wrists, ankles, and elbows. Ocular 
involvement arises in up to 30-70% of patients, with uveitis (of-
ten bilateral and either pan or posterior) being the predominant 
manifestation and retinal vasculitis in around half of cases. The 
course of ocular symptoms typically alternates between exacerba-
tion and remission phases, with chronic involvement potentially 
leading to complications like cataracts, glaucoma, and loss of vi-
sual acuity [26].

A distinguishing feature of Behçet’s disease from other sys-
temic vasculitides is the simultaneous involvement of venous and 
arterial vessels of different sizes with an additional propensity to-
wards aneurysm formation. Behçet’s disease has thus been coined 
as variable-vessel vasculitis. Vascular manifestations commonly 
include superficial and deep venous thrombosis, often leading to 
post-thrombotic syndrome [27]. Although these events frequent-
ly affect upper and lower extremity veins, occurrences in atypi-

cal sites such as the hepatic veins, portal vein, or cerebral venous 
sinus have been observed [28]. Gastrointestinal and neurological 
manifestations occur at a much lesser frequency of about 5%. 
Gastrointestinal manifestations resembling those of Crohn’s dis-
ease occur at a lesser frequency. Like Crohn’s disease, BD leads 
to segmental transmural inflammation and punched-out, fissur-
ing, or aphthoid ulcers, most frequently localized to the ileocaecal 
region. Fistula and granuloma formation have occasionally been 
discovered as well. Neurological symptoms may include severe 
headache, cranial nerve palsies, dysarthria, ataxia, and hemipare-
sis. Around 80-90% of all neurologic symptoms are attributable 
to parenchymal neurological manifestations, also known as neu-
ro-Behçet’s, while the remaining cases are related to cerebral ve-
nous sinus thrombosis [29].

Diagnosis
Behçet’s disease is primarily a clinical diagnosis, but several 

classification criteria have been introduced to aid diagnosis. The 
criteria in use for the diagnosis and classification of BD are the 
original International Study Group (ISG) criteria (established in 
1990) and the later developed and adopted International Criteria 
for Behçet’s Disease (ICBD) (established in 2014) [30,31]. Accord-
ing to ISG, the presence of oral ulcers and two of the following, 
genital ulceration, eye lesions, skin lesions, and positive pather-
gy test, is required to diagnose BD. This criterion has been shown 
to have 95% sensitivity and 98% specificity [31]. Conversely, the 
new International Criteria for Behçet’s Disease (ICBD) also con-
siders neurological and vascular manifestations. The ICBD crite-
ria employ a scoring system, with a certain threshold (4 points or 
more) determining classification as Behçet’s Disease. This scoring 
system allows 2 points each for oral ulcer, genital ulcer, and ocular 
lesions and 1 point each for positive pathergy test, neurologic, and 
vascular involvement. In one multinational study, the ICBD criteria 
were shown to be more sensitive but slightly less specific diagnos-
tic criteria than the ISG criteria [32].

What makes BD diagnosis challenging is that specific biomark-
ers for BD still need to be identified, unlike other autoimmune dis-
eases like SLE. Additionally, unlike other autoimmune diseases, 
autoantibodies such as rheumatoid factor, antinuclear, anticardio-
lipin, and antineutrophil cytoplasmic antibodies are generally ab-
sent. Inflammatory markers like CRP, ESR, and various cytokines 
are often elevated in Behçet’s Disease but lack specificity for diag-
nosis. Recent advancements have identified CTDP1 as a potential 
autoantigen. Thus, the anti-CTDP1 antibody is a novel autoanti-
body for Behcet disease and is expected to help in more accurate 
clinical diagnosis [33].

Imaging studies that play a role in diagnosing BD-related neu-
rologic symptoms include MRI and MR angiography. Most com-
mon MRI findings include parenchymal changes and heteroge-
neous contrast enhancement after gadolinium injection involving 
the brainstem, cerebral white matter, basal ganglia, internal cap-
sule, thalamus, and spinal cord [34]. They are usually extensive, 
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confluent, and distributed over white matter without predilection 
for the periventricular regions in opposition to multiple sclerosis 
(MS) [35-37]. Atypical MRI presentations such as periventricular 
and white matter nonspecific lesions tend to occur with comor-
bid vascular conditions like hypertension. MR angiography is a 
diagnostic tool in patients with an extraparenchymal form of the 
disease.

Laboratory Investigations
Behcet’s disease (BD) is a polygenic disorder, and its mode 

of inheritance is not yet clear [38]. The association between BD 
and human leukocyte antigen 5 (HL-A5) antigen was first detect-
ed four decades ago by a Japanese professor, Shigaeki Ohno, and 
it was later renamed human leukocyte antigen B5 (HLA-B5) [39]. 
Evidence has shown that BD has unusual geographic distribution 
and close association with the major histocompatibility complex 
allele, HLA-B51, specifically the HLA-B51:01 allele [38-40]. The 
endoplasmic reticulum aminopeptidase 1 (ERAP1) haplotype 10 
(Hap10) variant contributes to the development of BD by produc-
ing specific HLA-B51 peptides. The interaction between HLA-B51 
and ERAP1 disrupts the function of regulatory T cells (Tregs), 
enhancing type 1 T helper (Th1) and Th17 effector cells [41,42]. 
The rs116799036 locus, situated between HLA-B and MHC Class 
I Polypeptide-Related Sequence A (MICA) within the HLA region, 
has been identified as the most significant risk loci strongly asso-
ciated with BD [41,42]. HLA-B51 significantly elevates the suscep-
tibility to Behçet’s disease in various ethnic groups by a factor of 
1.5 to 16. Individuals possessing this genotype exhibit a greater 
prevalence of posterior uveitis than those lacking it [43].

In patients with BD, pro- and anti-inflammatory cytokines 
have been demonstrated to be involved, and high levels of cyto-
kines have been documented in clinical studies [39]. Studies have 
shown higher levels of interleukin-6 (IL-6) in patients with pos-
itive HLA B51 and increased levels of soluble intracellular adhe-
sion molecules (sICAM-1) in patients with negative HLA-B51 than 
in those with HLA-B51 favorable allele. However, increased levels 
of leptin are observed in both groups of patients [44]. BD does 
not exhibit any pathological or distinctive laboratory findings 
[45]. Erythrocyte sedimentation rate (ESR) and C-reactive protein 
(CRP) are two non-specific indicators of systemic inflammation. 
High-sensitivity CRP is synthesized in the vascular endothelium, 
and it plays a role in the development of atherosclerosis. So, high 
serum levels of CRP may indicate cardiovascular involvement [46]. 
Primarily in patients with vascular disease, arthritis, or erythema 
nodosum-like lesions, the erythrocyte sedimentation rate and 
C-reactive protein levels are marginally elevated [45]. In patients 
with BD, no significant differences were found in ESR levels in pa-
tients with vascular involvement when compared to those without 
vascular involvement [46]. Substantial serum amyloid A (SAA) lev-
els are associated with aphthosis and neurological and ocular dis-
eases [44]. The absence of autoantibodies is generally observed in 
BD patients, including antinuclear antibodies (ANA), antineutro-
phil cytoplasmic antibodies (ANCA), anticardiolipin, and rheuma-

toid factor. In contrast, antibodies against Saccharomyces cerevi-
siae were more prevalent among BD patients with gastrointestinal 
(GI) involvement than those without GI involvement [45]. Anti-en-
dothelial cell antibodies (AECA) have been identified in a subset 
of patients with BD and numerous vasculitic disorders. Research 
has established a significant correlation between AECA and cen-
tral nervous system (CNS) involvement in BD patients with aseptic 
meningitis [45].

Imaging Modalities
In BD patients, radiological examinations, such as comput-

erized tomography (CT), magnetic resonance imaging (MRI), 
magnetic resonance angiography (MRA), magnetic resonance ve-
nography (MRV), computerized tomographic venography (CTV), 
electroencephalogram (EEG), electromyogram (EMG), nerve 
conduction studies (NCS), and cerebrospinal fluid (CSF) analysis 
are used in different organ manifestations of the disease [47-50]. 
Using magnetic resonance diffusion imaging with magnetic reso-
nance spectroscopy in diagnosing and managing BD is still under 
investigation [47]. BD affects all sizes of both arterial and venous 
vasculature, and it is a significant cause of morbidity and mortal-
ity in these patients. As a result, it is critical to utilize appropriate 
imaging modalities in diagnosing vascular and neurological in-
volvements, such as MRA, MRI, CTV, CT, CSF, EEG, EMG, NCS, MRV, 
and Doppler ultrasound studies [47-51]. CT is vital in providing 
good anatomical details in these premises, while MRA is used to 
evaluate the structural changes in blood vessels, especially in an 
aneurysm [47-50]. The clinical disease activity can be assessed 
with F-fludeoxyglucose positron emission tomography with CT or 
magnetic resonance [47,49].

Vision impairment is frequently attributed to ocular diseases, 
specifically affecting adolescent male patients with BD. Ophthal-
mological examination, fluorescein angiogram, optical coherence 
tomography, visual charting, Schirmer’s test, and visual evoked 
potentials can assess eye disease in BD to diagnose ocular BD and 
monitor therapeutic response. Intraocular fluid culture can be 
performed to rule out infections [47]. Nasal endoscopy is used to 
evaluate ear, nose, and throat involvement, and fecal calprotectin, 
endoscopy, and biopsy are used for GI assessment. In the case of 
musculoskeletal involvement, ultrasound, plain x-ray, MRI, and 
synovial fluid analysis can be used to evaluate disease activity 
[47,50]. Immunofluorescence and skin biopsy can diagnose skin 
involvement, while electrocardiogram and echocardiogram assess 
cardiac disease [47,51]. CT of the chest can be used to evaluate 
mediastinal and chest involvement, and CT and cystoscopy can be 
used to determine urological BD [47,49].

Histopathological Evaluation
Behçet’s disease is a rare condition prevalent in the Mediter-

ranean and Japan and in countries alongside the ancient Silk Road 
north of the Equator. It is most commonly seen in the Turkish pop-
ulation (80-140/100000) [52,53]. Even though there are immune 
(γδ T lymphocytes) and inflammatory (IL-1, IL-4, IL-6, TNF-α, etc.) 
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mechanisms involved in the pathogenesis of BD, it is not consid-
ered an autoimmune disease [54]. Due to the multisystemic in-
volvement in BD, clinical manifestations vary from one patient to 
another. In general, symptoms manifest between 20 - 30 years of 
age, having more severity when it starts earlier in life. Overall, men 
have a higher risk of significant organ involvement even if they 
only have cutaneous manifestations [55]. The diagnostic criteria 
of BD are clinically based, including the presence of oral ulceration 

plus any two of the following: genital ulceration, typically defined 
eye lesions, typically defined skin lesions, or a positive pathergy 
test [56]. Such findings are not pathognomonic nor specific since 
they could manifest multiple diseases; hence, histopathological 
studies would benefit from a definite diagnosis. The following ta-
ble summarizes the most relevant findings of BD’s mucocutaneous 
and other organ lesions [57-64] (Table 1).

Table 1
Type of Lesion Histopathology

Mucocutaneous

Oral Aphthae / Ulceration
Perivascular lymphocytes, macrophages, and/
or neutrophil infiltrates with fibrinoid necrosis 

(rare) [57].

Genital Ulceration Lymphocytic vasculitis in areas of moderate to 
severe inflammation [58].

Erythema-Nodosum-like Lesions
Neutrophilic infiltrates, panniculitis, and fat ne-
crosis [8]. Studies described such infiltrates as a 

differential factor from Erythema Nodosum.

Pathergy Test
Mixed inflammatory infiltrates, endothelial 
swelling, lymphocytic and leukocytoclastic 

vasculitis, and lobular panniculitis [59].

Other organs

Vascular System Obliterans vasculitis [60] affecting media and 
adventitia. Panvasculitis [61].

Ocular Manifestations
Obliterative perivasculitis (peri phlebitis) 

and venous thrombosis with lymphocytic and 
monocytic cellular infiltration [62].

Musculoskeletal Manifestations

Thickening of the capillary basement mem-
brane, pleating of the sarcolemma, subsarco-
lemmal [63] aggregates of mitochondria and 
glycogen, myolysis, central nucleation, and 

mixed cytoplasmic inclusions.

Neurological Manifestations
Lymphocytic and neutrophilic infiltrates in 
early stages. Axonal loss and gliosis in later 

stages [64].

Differential Diagnosis and Challenges
There are several challenges in diagnosing Behçet’s disease 

due to its overlapping features with other autoimmune diseases, 
atypical presentations, and the importance of multidisciplinary 
expertise—Behçet’s disease shares clinical manifestations with 
various autoimmune disorders, complicating the diagnostic pro-
cess. For instance, both Behçet’s disease, Systemic lupus erythe-
matosus (SLE), and Reactive Arthritis (ReA) may present with 
symptoms such as oral ulcers, skin lesions, uveitis, arthritis, and 
joint pain, making it challenging to differentiate between the two 
conditions (Seyahi et al., 2021) [65,66]. Studies demonstrate that 
positive HLA B51 is not diagnostic of BD but may affect clinical 
phenotypes, whereby oral and genital ulcerations, thrombophle-
bitis, and positive family history of BD are found in patients with 
HLA-B51 positivity [67]. These overlapping features can compli-
cate the diagnostic process, leading to misdiagnosis or delayed 
diagnosis. Atypical presentations of Behçet’s disease can mimic 
symptoms of other medical conditions, further complicating diag-

nosis. The disease’s variable course may result in manifestations 
resembling unrelated disorders, such as infections or malignan-
cies [68,69]. For example, ocular involvement in Behçet’s disease 
can mimic uveitis associated with other autoimmune diseases, 
further complicating diagnosis and treatment decisions [70]. The 
study conducted by reported that “ forty patients (16.8%) of 238 
patients referred to a national Behçet’s clinic were finally diag-
nosed with Behçet’s disease whereby ocular and genital lesions, 
with a positive pathergy test and HLA-B51 were significantly 
more prevalent in those who are finally diagnosed with Behçet’s 
disease” [66,69]. 

Again, accurate diagnosis of Behçet’s disease necessitates 
a multidisciplinary approach involving specialists from various 
fields. Collaboration among rheumatologists, dermatologists, 
ophthalmologists, and gastroenterologists is crucial for recogniz-
ing the distinct clinical patterns of Behçet’s disease, interpreting 
diagnostic tests accurately, and implementing appropriate man-
agement strategies [69]. Access to healthcare providers with ex-
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perience in diagnosing and managing Behçet’s disease is essential 
for improving diagnostic accuracy and ensuring optimal patient 
outcomes [68,69,71]. Hence, recognizing these challenges under-
scores the need for increased awareness among healthcare pro-
viders, utilization of advanced diagnostic tools, and collaboration 
among specialists to achieve accurate diagnosis and optimal man-
agement of Behçet’s disease.

Conclusion
Behçet’s Disease presents a complex clinical picture, neces-

sitating a thorough understanding of its pathogenesis, clinical 
manifestations, and diagnostic challenges. Recent advancements 
in genetics and immunology have provided valuable insights, yet 
significant gaps in understanding remain. The lack of specific bio-
markers and the overlapping features with other autoimmune dis-
eases underscores the importance of a multidisciplinary approach 
to diagnosis and management. Enhanced awareness among 
healthcare providers, utilization of advanced diagnostic tools, 
and collaboration among specialists are essential for improving 
patient outcomes in Behçet’s Disease. Efforts to address these 
challenges will facilitate early diagnosis, appropriate treatment, 
and improved quality of life for individuals with this debilitating 
condition.
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