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Abstract: Behget's disease (BD) is a chronic multisystem inflammatory disorder characterized by
recurrent mucocutaneous ulcerations, ocular involvement, and systemic vasculitis. The disease
remains challenging to diagnose early due to its heterogeneous manifestations and lack of specific
laboratory markers. This study aims to evaluate the utility of advanced immunological and
physiological analysis in diagnosing BD and predicting disease progression among patients in Salah
Al-Din. Immunological profiling, including cytokine analysis and T-cell subset characterization,
was performed alongside physiological assessments such as Doppler ultrasound, MRI, and vascular
imaging. Results indicate that elevated levels of IL-6, IL-17, and TNF-a correlate with increased
disease severity. Additionally, Doppler ultrasound revealed increased venous wall thickness in BD
patients with vascular complications, suggesting its potential as a predictive marker for thrombotic
events. These findings underscore the importance of integrating immunological and physiological
biomarkers in the diagnostic and prognostic evaluation of BD, thereby improving patient outcomes
through early intervention and tailored therapeutic strategies.
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Introduction

Behget's disease is a chronic, inflammatory vasculitis that affects multiple organ systems, including
the mucous membranes, eyes, vascular system, and central nervous system. The disease is
particularly prevalent along the ancient Silk Road, with a high incidence in the Middle East,
including Iraq. Despite its well-documented clinical manifestations, BD lacks a single
pathognomonic diagnostic test, making early diagnosis and management challenging. This study
focuses on advanced immunological and physiological markers to improve diagnostic accuracy and
predict disease progression in Salah Al-Din patients.

Theoretical Framework
Immunity in Behcet’s Disease

BD is primarily mediated by an exaggerated immune response involving both innate and adaptive
Immunity.
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Immune Component Role in BD
Shift toward Th1l and Th17 immune responses
contributes to chronic inflammation.

IL-6, IL-17, TNF-a, and IFN-y levels are
elevated, correlating with disease activity.
HLA-B51 is strongly associated with BD

Genetic Factors susceptibility, particularly in Middle Eastern

populations.

T-cell Dysregulation

Cytokine Imbalance

Physiological Changes in Behget’s Disease

Affected System Common Manifestations
Vascular Vasculitis affecting bot'h arteries and veins, leading to
thrombosis and aneurysms.
Neuro-Behcet's disease presents as parenchymal
Neurological brainstem lesions or non-parenchymal dural sinus
thrombosis.
Uveitis and retinal vasculitis are major causes of vision
Ocular o
impairment.
Methodology
Study Design

This is a cross-sectional comparative study involving BD patients and age- and sex-matched healthy
controls.

Patient Selection

Criteria Details
Diagnosed BD patients fulfilling International Criteria
Inclusion | for Behget’s Disease (ICBD) with active or past disease
involvement.
Patients with other autoimmune diseases, active
infections, or contraindications for MRI.

Exclusion

Testing Procedures

Immunological Assessments

Test Biomarkers Measured
Cytokine Profiling IL-6, IL-17, TNF-a via ELISA.
T-cell Subset Analysis | Flow cytometry for Th1l, Th17, and Treg populations.
Inflammatory Markers CRP, ESR, and ferritin levels.

Physiological Assessments

Assessment Purpose
Doppler ultrasound to assess venous wall
thickness and arterial involvement.
Brain MRI with contrast for Neuro-Behcet's
lesions.

Fluorescein angiography and OCT for retinal
vasculitis detection.
Echocardiography and CT angiography for
vascular abnormalities.

Vascular Imaging

Neurological Imaging

Ocular Examination

Cardiac Assessments
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Results and Discussion

Findings from Immunological and Physiological Tests

Parameter BD Patients | Controls | p-value

IL-6 (pg/mL) 125+5.0 21+10 |<0.001

IL-17 (pg/mL) 15+4.5 5+18 <0.001

TNF-a (pg/mL) 18.2 + 3.7 6.4+21 |<0.001
Venous Wall Thickness (mm) | 0.60+0.12 | 0.30 +0.09 | <0.001
Pathergy Test Positive (%) 36% 0% <0.001

Discussion

The findings of this study underscore the critical role of immunological and physiological
assessments in diagnosing and predicting the progression of Behget’s disease. Elevated levels of IL-
6, IL-17, and TNF-a in BD patients compared to controls reinforce the established notion that
chronic inflammation and immune dysregulation are fundamental to BD pathogenesis. The
significant correlation between these cytokines and disease severity highlights their potential as
biomarkers for monitoring disease activity.

The increased venous wall thickness observed via Doppler ultrasound suggests that vascular
involvement in BD may begin at a subclinical stage before the onset of thrombosis or aneurysm
formation. This emphasizes the value of routine Doppler assessments as a predictive tool in BD
management.

The strong correlation between IL-6 levels and BDCAF scores indicates that IL-6 may serve as a
key predictor of disease activity and complications. Similarly, a positive pathergy test was
associated with more severe manifestations, supporting its continued role as a simple yet valuable
diagnostic tool.

Overall, these findings advocate for the integration of advanced immunological profiling and
physiological imaging into routine BD care to enhance early detection, risk stratification, and
personalized therapeutic approaches.

Conclusion

This study highlights the importance of advanced immunological and physiological assessments in
the diagnosis and prognosis of Behget's disease. The integration of cytokine profiling and Doppler
ultrasound can improve early detection and facilitate timely therapeutic interventions. Future
research should focus on longitudinal studies to validate these findings and explore novel
biomarkers for better disease management.
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