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ABSTRACT 

	A chronic, recurrent, and remitting vasculitis with an unclear cause is Behçet's disease (BD). Because it can affect veins and arteries of all diameters, it can impact nearly every organ system and cause serious organ-threatening disease and mortality. Known historically as the "Silk Road" disease, it is a condition that occurs worldwide. Although genome-wide investigations reveal connections between human leukocyte antigens and non-human leukocyte antigens, the neuropathological processes underlying disease development in BD are still poorly understood. The autoimmune and auto-inflammatory nature of BD is suggested by the possibility that both hereditary and environmental factors contribute to the aetiopathogenetic pathways that cause the disease to develop. There is little evidence to support treatment, although new information is being discovered, and available therapies encompass a wide range of clinical presentations, from symptomatic care to biological and non-biological immunosuppressive medications.                                                                                                                      
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1. INTRODUCTION 

                                                                       
1- Introduction:
BD or Behçet's disease is a unique, chronic, relapsing, inflammatory condition that is mainly considered to be a variable vessel vasculitis. Mucocutaneous manifestation is the commonest symptom, which usually includes recurrent oral aphthous ulcers, genital ulcers and a variety of cutaneous lesions that frequently include erythema nodosum and pseudofolliculitis. Nevertheless, the manifestations of BD can be much beyond these typical features, and clinical presentation can involve almost any body system(1). The primary issues of complication appear when the disease impairs the eyes (leads to the uveitis and even blindness), the central nervous system (results in meningoencephalitis or stroke-like manifestations), the gastrointestinal tract (discloses itself in the severe colitis or ulcers), and the vascular system with both arterial and venous involvement blowing out into thrombosis or aneurysms. Less frequently observed, but with high morbidity and even mortality in certain cases, cardiopulmonary and genitourinary involvements are established(2).

It is also one of the primary difficulties with the treatment of BD, its diagnostic complexity. The disease does not have a specific laboratory test or biomarker, and its diagnosis is largely based on clinical grounds: the additional requirements suggested by the International Study Group (ISG) and International Criteria for Behçet's Disease (ICBD). The symptoms can be varied in the onset and duration, and thus these symptoms lead to a great delay in diagnosis(3,4). This slowness is further enhanced by the fact that many mimicking diseases like systemic lupus erythematosus, inflammatory bowel disease and multiple sclerosis have to be eliminated. Moreover, insufficient awareness of the health providers in the low-prevalence areas leads to underdiagnosis or misdiagnosis. It further complicates the clinical determination and decision on treatment that is made because of the inability to predict the course of the disease, which is characterised by both exacerbation and remission. Therefore, awareness, better diagnostics, and sensitive biomarkers development are still one of the significant unmet needs in the management of BD(5,6).

2- Epidemiology:

The predisposition of Behçet's disease is characterised by a startling geographical distribution, which is well correlated with the former Silk Road area. This route runs along East Asia, the Middle East and the Mediterranean. Its prevalence is highest in Turkey, where it can amount to 420 cases per 100,000 people. Iran and Japan are other endemic nations whose prevalence is between 70 and 360 per 100,000. In comparison, Northern and Western Europe, North America and sub-Saharan Africa much more rarely have BD, with prevalence a common 0.1 to 1 per 100,000 individuals. To be specific, in the United Kingdom, the frequency is estimated to be up to 0.64 cases per 100,000 population(7,8).

The pathology of Behçet is frequently manifested in the II-IV decades of life, and there are more and more cases of children and late onset. It seems that the distribution of sex differs in different countries: it is slightly biased by females in Western countries, and in high-prevalence regions encompassing Turkey and other Middle Eastern countries, young adult males seem to be more often and more profoundly affected, as shown in Figure 1. Extensive sickness has been seen in many more male patients in cases where vascular, ocular, and neurological involvement are present(9).

In spite of the fact that BD is termed a sporadic disease, a clustering of family members within selected populations has been observed, indicating a genetic susceptibility. It is most strongly linked with HLA-B51, found in around 60% of the endemic sufferers. Besides, GWAS has also revealed further susceptibility loci like the ERAP1 (endoplasmic reticulum aminopeptidase 1), previously implicating antigen-processing pathways in the pathogenesis of the disease. Nonetheless, the genetic predisposition cannot be discussed as the only factor. The environmental factors, such as microbial infections (e.g., Streptococcus sanguinis, herpes simplex virus), gut microbiota changes and imbalance of innate and adaptive immune systems, are the other factors shown to be triggers in genetically susceptible individuals(10,11).

Immunopathology of BD is noted by high concentrations of pro-inflammatory cytokines, including TNF-alpha, IL-6, IL-17, and IFN-gamma, enhanced neutrophil activities, and oxidative stress. These results, in combination with the responsiveness of the disease to immunosuppressive and biologic agents, indicate that BD occupies a place between autoinflammatory and autoimmune mechanisms. It still has to be studied further to understand how it should be classified and inform advances in its therapeutic barrier on a better understanding of its immunopathogenic pathways(11,12).
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Figure 1: Epidemiology of Behçet's disease (8)
3- Clinical manifestations:
Due to its tendency to impact all arteries and veins, BD may have an impact on every organ system. Oral and vaginal ulcers are the disease's hallmarks, occurring in up to 97% and 60–90% of patients, respectively (13). Small (less than 10 mm), major (greater than 10 mm), and herpetiform (pinhead to 1–3 mm) oral ulcers are all possible in BD, and they may leave scars. They are similar to normal recurrent benign aphthous stomatitis. Most importantly, these ulcers are painful and might cause difficulty eating and swallowing. Genital ulcers can occur in any part of the genitourinary tract and can leave scars (14). They can take weeks to develop and are frequently found in the vulva in female patients and the scrotum in male patients (15). The other exclusions for oral ulcers include infections, cyclical neutropenia, medications, IBD, vitamin B12 deficiency, rheumatic diseases such as SLE, and autoinflammatory diseases such as PFAPA. Bullous dermatosis, Sweet’s syndrome, and imitators should also be excluded. Further, one needs to exclude other possible causes of genital ulcers, too. Trauma and neoplasm medication responses, sexual infections, and non-sexual genital ulcers may also be reactive to infection (16).  
The BD manifestation characterised by oral and vaginal ulcers, not accompanied by other symptoms of BD, is referred to as complex aphthosis. The association between oral and genital ulcers and other complications includes recurrent neutropenia, adverse drug reactions, and MAGIC (mouth and genital ulcers with inflamed cartilage) syndrome (17). Papulonodular lesions, erythema nodosum-like lesions, pseudofolliculitis-like acneiform rashes, pyoderma gangrenosum, and in rare instances, erythema multiforme-like rashes are the acute manifestations of the cutaneous ailment (18). A papulopustular lesion forms at the site of needle injury during the biopsy within 24 to 48 hours, a symptom of Sweet's syndrome and pyoderma gangrenosa. In BD, cutaneous lesions may often be associated with arthritis (19). Gastrointestinal BD may mimic IBD, and they may have ulcers in the mouth, oesophagus, the ileocaecal, and the ascending colon. The most frequent symptoms are fever, diarrhoea, haemorrhage, and abdominal pain. They also believe that there are some risks, for instance, fistula and intestinal perforation can sometimes occur. Candidiasis is suspected in orofacial granulomatosis, granulomata in intestinal biopsy, and paper-cut genital sores. To map 
the disease, endoscopic and radiographic investigations will be required (20). Neuro-Behçet's disease (NBD), which has a mortality rate of up to 10% (21), and parenchymal and non-parenchymal diseases are also possible in patients with severe instances. Parenchymal disease, which affects the cerebrum, brainstem, cerebellum, and spinal cord (figure 2), can result in focal and multifocal cerebral lesions, intra-axial cranial neuropathy, ophthalmoplegia, pyramidal disease, and other brainstem syndromes, depending on the extent of neuraxial involvement (22).

[image: Behçet's syndrome - The Lancet]

Figure 2: Clinical manifestations of Behçet's disease (19)

Parenchymal disease is a pathology of the brain tissue itself, while non-parenchymal disease includes: Brain venous sinus thrombosis, intracranial hypertension, and Recurrent Meningitis. However, migraine is the most frequent neurologic sign, and this also applies to non-BD migraine. Some of the radiological tests include magnetic resonance imaging (MRI), Computed axial tomography (CAT) scan or computed tomography (CT), and magnetic resonance imaging (MRI). (23).
EEG, MRV, CTV, CSF studies, and MRA may be indicated in certain conditions (24). Therefore, magnetic resonance spectroscopy combined with magnetic resonance diffusion imaging might help approach imaging in NBD, yet more study is needed. Vascular BD is different from other forms of BD because it affects venous circulation as well as arterial circulation. (25).
Constitutes one of the main causes of morbidity and mortality in vascular networks, ranging from small to large. Venous disease is more prevalent than arterial disease; this information was obtained from a survey. Aneurysms, ulceration, thrombosis, and stenosis comprise inflammatory arterial diseases, while venous disease mainly comprises venous thrombosis and thrombophlebitis (26). The thrombus cannot embolize, which is normally firmly adherent to the walls of the vessel. Doppler ultrasound investigations will require the correct imaging of the vascular CTV, MRI, MRA, and MRV (27). Like other inflammatory disorders, BD is severely accompanied by fatigue; however, effective disease management does not always result in fatigue (28).

4- Approach to the diagnosis:
The lack of a specific laboratory or a biomarker and the heterogeneous and, in many cases, nonspecific nature of the manifestations make the diagnosis of Behçet's disease (BD) a clinical challenge, particularly in cases where the disease overlaps with a large variety of other systemic disorders. Thus, a thorough and systematic diagnosis method may be necessary that consists of a detailed anamnesis, a thorough physical examination, and elimination of other possible causes with the assistance of the targeted investigations(29).

The history should be very detailed, describing the development, frequency, length, and course of symptoms in all organ systems. Physicians need to ask directly regarding recurrent oral and genital ulcers, eye complaints (including redness, pain, blurred vision), skin conditions, arthralgias, abdominal pain, diarrhoea, gastrointestinal bleeding, temporal headache, focal deficits, and personality changes in addition to vascular phenomena, including thrombosis and aneurysm. Due to episodic and long asymptomatic intervals, it is important to determine the sequence of events in terms of BD symptoms. Also, a thorough family history can reveal information, especially in endemic areas where the occurrence of family groups is common(30).

Differential diagnosis should be carefully made by avoiding overlooking any other disease that might have similar conditions to BD, because an inaccurate diagnosis might result in unsatisfactory or delayed intervention. Some of the most critical differential diagnoses include the inflammatory bowel disease (IBD), especially Crohn's disease, which can be characterised by the same type of gastrointestinal ulcerations, extraintestinal manifestations, and perianal disease. Celiac disease must also be kept in mind, especially in combination with gastrointestinal and non-intestinal manifestations, i.e. oral ulcers or dermatitis herpetiformis(31).

There are some diseases that may have mucocutaneous ulcers, such as BD. These are sexually transmitted diseases (STDs) which include herpes simplex virus (HSV), syphilis, gonorrhea, chlamydia and HIV. The others are infectious agents like cytomegalovirus, Epstein-Barr virus and hepatitis viruses. These possibilities can possibly be ruled out by a thorough sexual history and an inclusive choice of serologic testing or PCR-based tests(32).
Mucosal ulcerations caused by drugs may also be confused with BD, and the history of the patient should be checked in detail. There are several agents that have been reported to be involved in the formation of ulcers, and they include methotrexate, nicorandil, nonsteroidal anti-inflammatory drugs (NSAIDs), and some chemotherapeutic agents. Similarly, cyclic neutropenia or nutritional deficiencies (especially vitamin B12, folate and iron) can provoke common aphthous stomatitis and should be excluded by means of full blood count and micronutrient testing (33).

Unrelated autoimmune and autoinflammatory diseases are to be taken into consideration. As an example, systemic lupus erythematosus (SLE) can have mucocutaneous ulcers, arthritis, serositis, and neurologic manifestations. These conditions can be distinguished with the help of the tests of antinuclear antibody (ANA), anti-dsDNA, the level of complement, and other autoimmune panel tests. Another differential that has overlapping skin findings is Sweet syndrome (acute febrile neutrophilic dermatosis), which is more often associated with fever and neutrophilia; however, unlike BD, it usually is not characterised by recurrent oral and genital ulcers(34).

Imaging-based studies can be useful in the diagnosis of suspected vascular or neurologic cases. Deep vein thrombosis, aneurysms, or arterial stenoses can be seen in the Doppler ultrasonography or in the CT angiography. The brain and the spinal cord can be imaged by MRI, where parenchymal lesions or vascular inflammation can be identified when a patient has neuro-Behçet's disease. Slit- lamp examination and fluorescein angiography should be done in case of uveitis or retinal vasculitis(35).

BD diagnosis is a final diagnosis that is clinical and founded on the identified criteria. The International Study Group (ISG) criteria were first used in 1990 as a reference criterion, but they do not have a high degree of sensitivity, especially for early or atypical cases. More recent International Criteria for Behçet Disease (ICBD) (updated in 2014) are more sensitive and place weighted scores upon a variety of manifestations, such as oral and genital ulcers, ocular issues, skin lesions, vascular, and neurological implications, as well as a positive pathergy test. The ICBD system considers a score of 4 or more as diagnostic(36).
However, in spite of such criteria, diagnostic uncertainty can still exist, especially in early or incomplete disease. That is, expert clinical judgment is critical in such instances. A multidisciplinary examination might be necessitated by the input of rheumatologists, dermatologists, ophthalmologists, neurologists and infectious disease specialists. In other cases, the limitation can be a period of observation with longitudinal follow-up to give the entire clinical picture to come out(37).

An index of suspicion is also high when diagnosing BD in young adults living in endemic areas, who present signs and symptoms of recurrent orogenital ulcers and systemic conditions. The strategy should be thorough and start with the exclusion of mimicking conditions and end with the use of clinical criteria strengthened with laboratory and imaging results. Finally, the diagnosis has to be made based on pattern recognition, clinical acumen, and a wise way of ruling out other possible causes(38).
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Figure 3: Symptom of Behçet's disease (37)

5- The Role of Vitamin D in Behçet's disease:

I. Immunological Effect: Low vitamin D and deficiency lower the activity of the innate and adaptive immune systems through their active metabolite, 1,25(OH)2D3. It inhibits Th17 and enhances the activity of regulatory T-cells (Treg). Inverse correlations between serum (OH) D level and disease activity in BD were demonstrated by studies(39).
II. Supplementing Schedule: Adult patients with BD and low levels of vitamin D (<20 ng/mL) are suggested to take cholecalciferol (1000-5000 IU/day). Others suggest larger doses with medical supervision, especially when calcium metabolism needs to be monitored and when adjunctive vitamin K2 supplementation is desired(40).
III. Future Research: More randomised controlled trials are needed to confirm the therapeutic effect of vitamin D, and to compare the effectiveness as well as safety of newer biologic medications over the long term. Cytokine profiling and genetic markers can be used to tailor treatment plans that could be better suited to handle BD(41).

6- Standard and Biologic Treatments:

I. Corticosteroids and Immunosuppressants: The first line is prednisone, azathioprine, cyclosporine, and colchicine, which are used to treat mucocutaneous and ocular manifestations. There is a systemic side effect that limits long-term use. (42)
II. antiTNF Agents: Infliximab and adalimumab have been effective in ocular, neurological and intestinal BD. The agents are very fast acting and are suggested in cases of severe/refractory cases. (43).

III. Interferon-alpha: Interferon alpha 2a and 2b have produced encouraging results in mucocutaneous and ocular manifestations. Its immunomodulatory and antiviral properties are able to achieve immune homeostasis(44).

IV. IL Inhibitors and Targeted Therapies: The IL-6 receptor inhibitor tocilizumab, IL-17A inhibitor secukinumab and inhibitor of IL-12/23 ustekinumab have achieved mixed success in subsets of BD patients. JAK inhibitors, tofacitinib and baricitinib, have shown efficacy in early-phase trials in vascular and refractory BD(45).

V. Apremilast: A PDE4 inhibitor that is approved to treat oral ulcers BD. It affects inflammatory cytokine (e.g., TNF-α, IL-23) and allows for a steroid-sparing action(46).

-Conclusions:
All bodily systems may be profoundly impacted by BD, a chronic, recurrent vasculitis that can result in significant morbidity and mortality. Variable symptoms and a dearth of reliable biomarkers create a delay in diagnosis. Despite the identification of several biomarkers, none of them are reliable or valid enough to be applied in clinical practice for disease activity monitoring, diagnosis, and assessment. There is a huge research agenda because so little is known about BD. This includes basic science investigations into the possible pathophysiological mechanisms behind the disease (it is not surprising that treatment is subpar if we do not know the explanation), improved clinical condition phenotyping, and more successful treatment.
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