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Background:  Behçet’s syndrome (BS) is a chronic systemic inflammatory disorder with vascular involvement representing a severe 
complication. Despite its high prevalence along the Silk Route, data on vascular Behçet’s in Middle Eastern populations remain 
limited.
Purpose: This study evaluates the prevalence, clinical features, and treatment outcomes of vascular BS in Qatar’s multinational 
cohort.
Patients and Methods: A retrospective analysis was conducted on 82 BS patients (2016–2024) meeting the International Criteria for 
Behçet’s Disease (ICBD). Vascular involvement was confirmed via imaging (Doppler, CTA/MRA). Demographics, clinical manifesta
tions, and treatment responses were characterized using descriptive analyses, and intervariable associations were statistically 
examined.
Results: Vascular involvement was identified in 20.7% (17/82) of patients, with a male predominance (76.5%) and earlier diagnosis 
among Arab patients (29.3 vs. 44.3 years, p=0.02). Multivascular involvement was the most common pattern (35.3%), followed by 
isolated venous thrombosis (29.4%) and isolated arterial involvement (11.8%). Overall, venous disease was the predominant vascular 
manifestation, occurring either as isolated venous thrombosis or as part of combined arterial–venous involvement. The favorable 
clinical outcomes observed with corticosteroid–immunosuppressant combination therapy strongly support the early initiation of 
aggressive immunomodulatory treatment in patients with vascular Behçet’s disease.
Conclusion: In Qatar, about 1 in 5 patients with Behçet’s disease show signs of vascular involvement, with notable differences based 
on ethnicity and gender. Venous and multivascular involvement are more common, making comprehensive imaging essential. 
Immunosuppression, particularly steroid-biologic combinations, appears superior to anticoagulation alone. These findings highlight 
the need for region-specific management protocols in this high-risk population.
Keywords: Behçet’s syndrome, vasculitis, thrombosis, middle east, immunosuppression

Introduction
Behçet’s syndrome (BS) is a chronic, relapsing, multisystem inflammatory disorder defined by recurrent oral and genital 
ulcers and variably associated ocular, musculoskeletal, vascular, gastrointestinal, and neurologic involvement. Its 
pathogenesis is multifactorial, involving genetic susceptibility—most notably HLA-B51—environmental triggers, and 
dysregulated innate immune mechanisms.1–3

BS exhibits a distinct geographic distribution, with the highest prevalence along the historical Silk Route, particularly 
in Turkey, Iran, and Japan, and lower yet clinically relevant rates throughout the Middle East and Mediterranean 
regions.4,5

Although not the most common manifestation, vascular involvement constitutes one of the most serious complica
tions of BS. Behçet-related vasculitis is characterized by neutrophilic inflammation, endothelial dysfunction, and 
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a prothrombotic milieu, permitting both arterial and venous involvement across all vessel sizes.3,6 The prevalence of 
vascular disease varies widely, ranging from 10% to 30% across populations.3,7–9 Vascular manifestations may precede 
typical mucocutaneous symptoms in up to one-third of cases, creating diagnostic uncertainty and necessitating heigh
tened suspicion, particularly in young patients from endemic regions.3,10,11 Vascular BS is further associated with 
increased morbidity due to thrombosis, aneurysm formation, and disease relapse, and with higher mortality compared 
with non-vascular forms.6,12 Cohort data suggest that while overall mortality in BS is only modestly elevated relative to 
the general population, it rises substantially in young men and in patients with major vascular complications.13,14 

Management of vascular BS primarily relies on immunosuppressive therapy, with anticoagulation used cautiously due 
to limited evidence and bleeding risk. Arterial involvement—particularly aneurysms—typically requires high-dose 
corticosteroids with additional immunosuppressants. TNF-α inhibitors are recommended for severe or refractory vascular 
disease, including pulmonary arterial involvement. Surgical or endovascular interventions are reserved for life- 
threatening complications given the elevated risk posed by active inflammation.15

Qatar has a unique multi-national population, which makes it easier to study the problem across different ethnic 
groups. This study aims to determine the prevalence, clinical spectrum, and outcomes of treatment of vascular Behçet’s 
syndrome in the population of Qatar, focusing on ethnicity differences in presentation and response to treatment.

Materials and Methods
Study Population and Design
We conducted a retrospective cohort study at Hamad Medical Corporation (HMC), Qatar’s main tertiary care center, 
which provides services to the majority of the country’s population. The study included all patients aged 18 and above 
who had a confirmed diagnosis of Behçet’s syndrome based on the International Criteria for Behçet’s Disease (ICBD) 
criteria and were regularly followed in the rheumatology clinics between July 1, 2016, and April 1, 2024. Patients were 
excluded if they had incomplete medical records or if their diagnosis did not meet the ICBD classification criteria. In our 
cohort, 82 patients met the diagnostic criteria for Behçet’s syndrome, of whom 17 (20.7%) exhibited vascular 
involvement.

Data Collection and Variables
Patient data were obtained from the Cerner electronic health record system, which has been fully integrated across all 
HMC facilities since July 2016. We used a standardized data collection form to systematically record demographic 
information (including age, gender, and ethnicity), key clinical features (such as oral and genital ulcers, skin lesions, 
ocular and neurological involvement), and details of any vascular manifestations.

The diagnosis of vascular involvement was confirmed through a combination of clinical assessment and imaging 
studies. Venous involvement was defined by the presence of objectively confirmed deep vein thrombosis (DVT), 
superficial venous thrombosis (SVT), or cerebral venous sinus thrombosis (CVST) using Doppler ultrasonography, 
computed tomography venography, or magnetic resonance venography. Arterial involvement included pulmonary artery 
aneurysms, aortic aneurysms, peripheral artery thrombosis, or other arterial pathologies documented by computed 
tomography angiography (CTA), magnetic resonance angiography (MRA), or conventional angiography. Cardiac invol
vement was defined by the presence of intracardiac thrombi or coronary artery disease confirmed by echocardiography or 
coronary angiography.

Treatment and Outcome Assessment
The main outcome examined was the occurrence of vascular relapses, defined as any new or recurrent vascular event 
following the initial diagnosis. Relapses were identified through a combination of clinical assessment during routine 
follow-up visits and imaging studies, performed when new symptoms or clinical suspicion warranted further evaluation.

Our Patients had regular rheumatology clinic follow-ups, typically every 3 to 6 months, or more frequently in cases of 
active disease. Clinical notes, Inflammatory markers, and imaging reports were reviewed to monitor disease activity, 
detect relapses, and assess treatment response.
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Statistical Analysis
We used descriptive statistics to summarize the demographic and clinical characteristics of the study population. 
Continuous variables were presented as mean ± standard deviation (SD) or as median with interquartile range (IQR), 
depending on whether the data followed a normal distribution. Categorical variables were reported as frequencies and 
percentages.

To compare patients with and without vascular involvement, we used Pearson’s chi-square test or Fisher’s exact test 
for categorical variables, as appropriate. For continuous variables, either the Student’s t-test or the Mann–Whitney U-test 
was applied, depending on the distribution of the data.

To explore factors associated with vascular involvement and relapse, we first evaluated each variable individually 
using the appropriate statistical tests. Variables that demonstrated a p-value <0.1 in these initial analyses were considered 
for further multivariable assessment. All statistical analyses were carried out using IBM SPSS Statistics, version 26 
(Armonk, NY, USA), with a two-tailed p-value <0.05 considered statistically significant.

Ethical Considerations
The study protocol was reviewed and approved by the Institutional Review Board (IRB) of Hamad Medical Corporation. 
Given the retrospective nature of the study, the requirement for informed consent was waived by the IRB. Patient data 
were anonymized and de-identified prior to analysis to ensure confidentiality.

Results
Demographic Characteristics (Table 1)
We observed vascular involvement in 17 out of 82 patients with BS, corresponding to a prevalence of 20.7%. The 
majority of these cases were male (82.3%). Most patients (76.4%) were of Arab descent. The average age at diagnosis in 
our study was 31.9 years. Interestingly, Arab patients were diagnosed significantly earlier, with a mean age of 29.3 years, 
compared to 44.3 years among non-Arab patients (p = 0.02). This ethnic difference in age at diagnosis may be influenced 
by the geographic and demographic characteristics of the study population, where Arab individuals represent the 
majority.

Although the difference was not statistically significant, female patients in our cohort tended to be diagnosed later 
than male patients (mean age: 37.8 vs. 30.2 years, p = 0.21). While this trend may simply reflect sampling variation, it 
could also suggest underlying gender-related diagnostic delays or variations in disease expression, an area that would 
benefit from further investigation in larger, more diverse studies.

Vascular Involvement Pattern (Table 2)
Among the 17 patients with vascular involvement, isolated venous disease was observed in 29.4% (5/17), with deep vein 
thrombosis (DVT) accounting for 80% of these cases. Isolated arterial (11.8%) and isolated cardiac (5.9%) involvement 

Table 1 Demographic Characteristics (n=17) Including Age, 
Gender, Ethnicity, and Age at Diagnosis

Characteristic Category n (%) or Mean ± SD Range

Gender Male 14 (82.3%) –

Female 3 (17.6%) –

Ethnicity Arab 13 (76.4%) –

Asian 3 (17.6%) –

African 1 (5.9%) –

Age (years) Current 41.2 ± 12.9 18–64

Diagnosis 31.9 ± 11.8 17–59
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were less common. Multivascular involvement was seen in 35.3% (6/17) of patients, most frequently as combined 
arterial–venous disease (17.6%). These findings indicate that although isolated venous thrombosis is the most common 
single-category presentation, venous involvement overall is the predominant vascular manifestation in Behçet’s syn
drome, given its frequent occurrence in multivascular patterns.

Comparison of Demographic and Clinical Characteristics Between Patients with and 
without Vascular Involvement (Table 3)
A comparative analysis of demographic and clinical characteristics between BS patients with and without vascular 
involvement revealed no statistically significant differences in age or major clinical features (p > 0.05 for all 
comparisons).

Despite the absence of significant differences, several clinically relevant trends were observed. Patients with vascular 
involvement exhibited slightly higher rates of neurological involvement (11.8% vs. 9.2%) and smoking (23.5% vs. 
16.9%). Conversely, patients without vascular involvement had a higher incidence of ocular lesions (50.8% vs. 41.2%).

Treatment Outcomes
The majority of patients received a combination treatment regimen including corticosteroids (such as prednisone or its 
alternatives), immunosuppressive medications (including azathioprine, methotrexate, cyclophosphamide, or TNF inhib
tors), and anticoagulants (primarily warfarin or low-molecular-weight heparin). The treatment decisions were guided by 
disease severity and the type and extent of vascular involvement as determined by the treating rheumatologist.

Table 2 Vascular Involvement Patterns (n=17)

Category Cases (n) Prevalence (%) 95% CI

Arterial alone 2 11.8% 2.1–34.9%

Venous alone 5 29.4% 12.4–54.7%

Cardiac alone 1 5.9% 0.3–27.3%

Arterial + Venous 3 17.6% 4.7–43.6%

Arterial + Cardiac 1 5.9% 0.3–27.3%

Venous + Cardiac 1 5.9% 0.3–27.3%

All three types 2 11.8% 2.1–34.9%

Table 3 Statistical Comparison: Vascular vs. Non-Vascular Involvement

Feature Vascular (n=17) Non-Vascular (n=65) p-value Significance

Genital lesions 10 (58.8%) 38 (58.5%) 0.98 NS

Oral aphthosis 17 (100%) 62 (95.4%) 0.36 NS

Neurological manifestations 2 (11.8%) 6 (9.2%) 0.74 NS

Ocular lesions 7 (41.2%) 33 (50.8%) 0.47 NS

Positive pathergy test 2 (11.8%) 5 (7.7%) 0.59 NS

Skin manifestations 10 (58.8%) 34 (52.3%) 0.63 NS

Smoking status 4 (23.5%) 11 (16.9%) 0.52 NS

Age at diagnosis (years) 31.8 ± 12.9 34.5 ± 9.7 0.39 NS
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Among patients with vascular involvement, treatment with immunosuppressants, in combination with corticosteroids, 
was significantly associated with a reduced risk of relapse (p = 0.046). Anticoagulation therapy showed no apparent 
effect on relapse rates. Larger, controlled studies are necessary to validate these results and to clarify the individual 
contributions of steroids and immunosuppressants.

Discussion
Our study provides the first comprehensive evaluation of vascular Behçet’s syndrome (BS) in Qatar, offering new 
insights with important clinical implications. The observed prevalence of vascular involvement, 20.7%, underscores the 
significance of this complication in our population and is comparable to rates reported along the Silk Route. For instance, 
the UAE cohort reported vascular involvement in approximately 20–30% of patients, with males showing higher rates of 
major organ involvement,16 while the Omani study found vascular complications in 23% of patients, predominantly 
affecting younger males with shorter disease duration,17 These findings collectively emphasize the need for clinical 
vigilance regarding vascular complications in Behçet’s patients across the region.

A pronounced male predominance was evident in our vascular cohort (76.5%), aligning with regional patterns 
reported in KSA,18 where males comprised 70% of the study population and demonstrated higher rates of vascular 
and neurological manifestations. Similarly, both the UAE and Oman studies documented a higher prevalence of vascular 
complications among men. This gender disparity may result from androgen-mediated immune modulation, which 
exacerbates neutrophilic hyperreactivity characteristic of Behçet’s vasculitis, diagnostic bias with men presenting more 
severe symptoms, and potential endothelial protective effects of estrogen in women. Collectively, these observations 
suggest that male sex is a consistent risk factor for vascular involvement in Behçet’s disease in Middle Eastern 
populations.

Differences in age at diagnosis between ethnic groups in our cohort were notable and clinically relevant. Arab 
patients were diagnosed significantly earlier than non-Arabs (29.3 vs. 44.3 years), likely reflecting Qatar’s demographic 
composition, with many Arab patients having lifelong healthcare access and heightened disease awareness. Non-Arab 
patients, often expatriates, may experience delayed diagnosis despite disease onset at a similar age. These findings mirror 
the Omani study, where younger patients were more likely to develop vascular events, emphasizing that early recognition 
in younger adults—particularly males—is critical for timely intervention. Such demographic distinctions highlight the 
need for stratified monitoring strategies based on ethnicity and age.

The pattern of vascular involvement observed in our cohort provides additional insights into disease pathophysiology. 
Isolated venous thrombosis, predominantly deep vein thrombosis (DVT), was the most common manifestation (29.4%), 
with multivascular involvement present in 35.3% of patients. This aligns with previous reports from the UAE and KSA, 
which also documented venous predominance and frequent involvement of multiple vascular territories. In Oman, 
a similar trend was noted, with mixed arterial–venous involvement in 44% of vascular patients and pulmonary artery 
aneurysms observed in a subset. These findings suggest that Behçet’s vasculitis preferentially damages venous endothe
lium while potentially involving multiple vascular beds, supporting the need for comprehensive imaging in high-risk 
patients.

Our study has limitations, including its retrospective design, which may have led to underreporting of milder vascular 
events, and a relatively small sample size that limits statistical power for subgroup analyses. Additionally, as a single- 
center study, our findings may not fully represent the broader diversity of Behçet’s patients in the Gulf region. 
Nevertheless, the integration of data from a multinational referral population, combined with regional comparisons, 
provides a robust framework to contextualize our results and offers valuable guidance for clinical practice in Qatar and 
similar Middle Eastern populations.

Conclusion
This study provides the first comprehensive analysis of vascular involvement in Behçet’s Disease in Qatar’s diverse 
population, offering important insights for clinical practice. Vascular involvement was observed in 20.7% of patients, 
confirming it as a significant complication in Middle Eastern Behçet’s populations, consistent with other regional and 
Silk Route cohorts.
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Male sex, Arab ethnicity, and younger age at diagnosis emerged as important risk factors. These findings highlight the 
need for heightened vigilance in young male patients presenting with unexplained thrombosis or aneurysms.

Finally, the pattern of vascular disease, characterized by frequent venous thrombosis and multivascular involvement, 
underscores the importance of comprehensive vascular assessment. Treatment outcomes emphasize the central role of 
immunosuppressive therapy, with evidence supporting early and aggressive immunomodulation over conventional 
anticoagulation alone.

Overall, these findings enhance understanding of vascular Behçet’s in the Middle East and support tailored diagnostic 
and therapeutic strategies.

Abbreviations
BS, Behçet’s Syndrome; DVT, Deep Vein Thrombosis; SVT, Superficial Venous Thrombosis; CVST, Cerebral Venous 
Sinus Thrombosis; CTA, Computed Tomography Angiography; MRA, Magnetic Resonance Angiography; ICBD, 
International Criteria for Behçet’s Disease; HMC, Hamad Medical Corporation; IRB, Institutional Review Board; 
TNF, Tumor Necrosis Factor; SPSS, Statistical Package for the Social Sciences; SD, Standard Deviation; IQR, 
Interquartile Range; NY, New York; IBM, International Business Machines.

Acknowledgments
The authors would like to thank the Qatar National Library for supporting this work through its Open Access Program, 
which will cover the article processing charges upon acceptance for publication.

Disclosure
All authors are affiliated with Ha mad Medical Corporation. The authors report no other conflicts of interest in this work.

References
1. Yazici H, Seyahi E, Hatemi G, et al. Behçet syndrome: a contemporary view. Nat Rev Rheumatol. 2018;14:107–119. doi:10.1038/nrrheum.2017.208
2. Saadoun D, Bodaghi B, Cacoub P, Ingelfinger JR. Behçet’s Syndrome. N Engl J Med. 2024;390(7):640–651. PMID: 38354143. doi:10.1056/ 

NEJMra2305712
3. Alibaz-Oner F, Vautier M, Aksoy A, et al. Vascular Behçet’s disease: a comparative study from Turkey and France. Clin Exp Rheumatol. 2022;40 

(8):1491–1496. doi:10.55563/clinexprheumatol/iovig5
4. Leonardo NM, McNeil J. Behcet’s disease: is there geographical variation? A review far from the Silk Road. Int J Rheumatol. 2015. PMID: 26798344; 

PMCID: PMC4698787. doi:10.1155/2015/945262
5. Sazzini M, Garagnani P, Sarno S, et al. Tracing Behçet’s disease origins along the silk road. Clin Exp Rheumatol. 2015;33:S60–6.
6. Aktoğu S, Erer OF, Urgun K, et al. Pulmonary and vascular manifestations of Behçet disease: imaging findings. AJR Am J Roentgenol. 2010;194 

(2):W158–64. doi:10.2214/AJR.09.2763
7. Atalar E, Erten S, Dogan I, et al. Vascular involvement in Behcet’s disease: an evaluation of 147 cases and literature review. SiSli Etfal Hastanesi 

Tip Bulteni. 2023;57(3):380–386. doi:10.14744/SEMB.2023.89083
8. Emmi G, Alibaz-Oner F, Direskeneli H, et al. Vascular Behçet syndrome: from pathogenesis to treatment. Nat Rev Rheumatol. 2023;19(2):111–126. 

doi:10.1038/s41584-022-00880-7
9. Louthrenoo W. Behcet’s disease in Southeast Asia: clinical features, genetic associations and prevalence. J Clin Rheumatol Immunol. 2021;1 

(1):1–14. doi:10.1142/S2661341721300020
10. Ryu HJ, Seo MR, Choi HJ, Baek HJ. Clinical phenotypes of Korean patients with Behcet disease according to gender, age at onset,and HLA-B51. 

Korean J Intern Med. 2018;33(5):1025–1031. PMID: 28073242; PMCID: PMC6129630. doi:10.3904/kjim.2016.202
11. Sarica-Kucukoglu R, Akdag-Kose A, Kayabal IM, et al. Vascular involvement in Behçet’s disease: a retrospective analysis of 2319 cases. 

Int J Dermatol. 2006;45(8):919–921. doi:10.1111/j.1365-4632.2006.02832.x
12. Tascilar K, Melikoglu M, Ugurlu S, et al. Vascular involvement in Behc, et’s syndrome: a retrospective analysis of associations and the time course. 

Rheumatology. 2014;53:2018–2022. doi:10.1093/rheumatology/keu233
13. Samreen I, Darji P, Genobaga S, et al. Pulmonary artery aneurysm in behcet disease: medical, endovascular or surgical intervention. Cureus. 

2023;15(11):e49368. PMID: 38146562; PMCID: PMC10749288. doi:10.7759/cureus.49368
14. Choi SR, Shin A, Ha Y-J, et al. All-cause and cause-specific mortality in patients with Behçet disease versus the general population. Br J Dermatol. 

2024;190(6):858–866. PMID: 38320213. doi:10.1093/bjd/ljae051
15. Nagafuchi H, Kikuchi H, Ishibashi H, et al. Recommendations for the management of the vascular involvement in Behçet’s disease by the Japanese 

national research committee for Behçet’s disease—secondary publication. Mod Rheumatol. 2023;34(1):182–193. doi:10.1093/mr/road002
16. Al nokhatha S, Aljaberi N, Al Zeyoudi J, Al Marzooqi A, Soukieh F. ABS0528 Behcet’s far from the silk road, a retrospective study on the 

demographic, clinical characteristics and management of behcet’s disease in the united Arab emirates. Ann Rheum Dis. 2025;84:1574–1575. 
doi:10.1016/j.ard.2025.06.955

https://doi.org/10.2147/OARRR.S567674                                                                                                                                                                                                                                                                                                                                                                                                               Open Access Rheumatology: Research and Reviews 2026:18 6

Saleh et al                                                                                                                                                                            

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1038/nrrheum.2017.208
https://doi.org/10.1056/NEJMra2305712
https://doi.org/10.1056/NEJMra2305712
https://doi.org/10.55563/clinexprheumatol/iovig5
https://doi.org/10.1155/2015/945262
https://doi.org/10.2214/AJR.09.2763
https://doi.org/10.14744/SEMB.2023.89083
https://doi.org/10.1038/s41584-022-00880-7
https://doi.org/10.1142/S2661341721300020
https://doi.org/10.3904/kjim.2016.202
https://doi.org/10.1111/j.1365-4632.2006.02832.x
https://doi.org/10.1093/rheumatology/keu233
https://doi.org/10.7759/cureus.49368
https://doi.org/10.1093/bjd/ljae051
https://doi.org/10.1093/mr/road002
https://doi.org/10.1016/j.ard.2025.06.955


17. Alkaabi JK, Pathare A. Pattern and outcome of vascular involvement of Omani patients with Behcet’s disease. Rheumatol Int. 2011;31(6):731–735. 
PMID: 20130881. doi:10.1007/s00296-010-1363-z

18. Alghanim KK, AlSomali HF, Alharbi A, Elamin A, Shadi HW. Vascular and neurological manifestations of Behcet’s disease in the Eastern 
Province of Saudi Arabia. Ann Rheumatol Autoimmun. 2023;3(3):50–55. doi:10.4103/ara.ara_17_23

Open Access Rheumatology: Research and Reviews                                                                     

Publish your work in this journal 
Open Access Rheumatology Research and Reviews is an international, peer-reviewed, open access journal publishing original research, 
reports, editorials, reviews and commentaries on all aspects of clinical and experimental rheumatology in the clinic and laboratory including 
the following topics: Pathology, pathophysiology of rheumatological diseases; Investigation, treatment and management of rheumatological 
diseases; Clinical trials and novel pharmacological approaches for the treatment of rheumatological disorders. The manuscript management 
system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/ 
testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/open-access-rheumatology-research-and-reviews-journal

Open Access Rheumatology: Research and Reviews 2026:18                                                                       7

Saleh et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1007/s00296-010-1363-z
https://doi.org/10.4103/ara.ara_17_23
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Study Population and Design
	Data Collection and Variables
	Treatment and Outcome Assessment
	Statistical Analysis
	Ethical Considerations

	Results
	Demographic Characteristics (<xref ref-type="table" rid="t0001">Table1</xref>)
	Vascular Involvement Pattern (<xref ref-type="table" rid="t0002">Table2</xref>)
	Comparison of Demographic and Clinical Characteristics Between Patients with and without Vascular Involvement (<xref ref-type="table" rid="t0003">Table3</xref>)
	Treatment Outcomes

	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Disclosure

