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Treatment of Behçet Uveitis in Türkiye

Abstract

Objectives: Behçet uveitis (BU) is a potentially blinding disorder. The 
main determinant of visual prognosis is early and appropriate treatment 
that provides rapid suppression of inflammatory attacks, control of 
subclinical inflammation, and prevention of new attacks. Our study 
aimed to determine the Turkish uveitis specialists’ approach regarding the 
treatment choices and management of special situations such as pregnancy, 
vaccination, and surgical planning in BU patients, and to increase 
information sharing and raise awareness of issues where knowledge is 
lacking.

Materials and Methods: A web-based survey including 16 questions 
about the treatment approach in ocular involvement of Behçet’s disease 
was sent via e-mail to uveitis specialists in Türkiye. Based on the answers 
of 49 ophthalmologists who responded to the survey, we evaluated the 
approaches of uveitis specialists in our country to initiating treatment, 
selecting therapeutic agents, monitoring, switching and stopping 
treatment, and special situations such as surgical planning, vaccination, 
and pregnancy in BU patients.

Results: Uveitis specialists in our country mostly act in accordance with 
the guidelines in the decision to start treatment, selection of therapeutic 
agents, and monitoring the safety of treatment in BU. However, there is 
a lack of information about the therapeutic approach in pregnancy and 
vaccination practices. It was also observed that there is no consensus on 
the precautions to be taken before cataract surgery.

Conclusion: Our study has shown that there is a need for more detailed 
and widespread information sharing on treatment in preparation for ocular 
surgery, safety monitoring, drug use during pregnancy, and vaccination in 
BU patients.

Keywords: Behçet syndrome, uveitis, therapeutics, vaccination, 
pregnancy

Introduction
Behçet’s disease (BD) is a systemic vasculitis of unknown 

etiology characterized by chronic and recurrent oral aphthous 
ulcers, genital ulcers, skin lesions, and ocular, gastrointestinal, 
and central nervous system involvement. Ocular involvement 
is the most common organ involvement of the disease.1,2,3,4 
Epidemiologically, a multicenter national database study 
conducted in our country revealed that Behçet uveitis (BU) 
is the most common non-infectious cause of uveitis, with a 
rate of 25%.5 Ocular involvement is characterized by non-
granulomatous panuveitis attacks and retinal vasculitis. Attack 
frequency and severity vary among individuals and are the main 
determinant of visual prognosis.1,2,3,4,6,7

Fluorescein angiography (FA) is the gold standard for the 
early detection and evaluation of BU-related posterior segment 
involvement. The presence of optic disc (OD) leakage, macular 
edema, vasculitis-related leakage and occlusion, ischemia, and 
neovascularization are decisive in the choice of treatment. 
Appropriate treatment is critical to prevent future complications 
related to ocular involvement of BD. The aim of treatment in BU 
is to rapidly suppress intraocular inflammation, prevent relapses, 
and achieve clinical and angiographic remission. In treatment, 
systemic corticosteroids (CS) should be used short-term in the 
acute period to rapidly control inflammation. The use of CS long-
term or as monotherapy has no place in current BU treatment. 
The efficacy of conventional immunosuppressive (CIS) drugs and 
biologic agents has been demonstrated by clinical trials. The 
use of these agents varies according to disease course and attack 
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severity, and is the most important determining factor for visual 
prognosis.1,2,3,4,6,8

We conducted a web-based survey study to evaluate treatment 
approaches to BU patients among ophthalmologists following 
uveitis patients in our country. 

Materials and Methods 

A survey consisting of 16 multiple-choice questions was 
prepared by the executive board of the Uvea-Behçet Division of 
the Turkish Ophthalmological Association (TOA). Via the TOA, 
this survey was sent by email in March 2023 to ophthalmologists 
actively following uveitis patients and they were asked to 
respond online. The 16 questions in the survey included 6 
questions evaluating treatment preferences in different clinical 
presentations of BU, 4 questions about and tests to be ordered 
and precautions to be taken before initiating anti-tumor necrosis 
factor-alpha (TNF-α) agents and CIS treatment, 1 question 
about vaccination while using anti-TNF-α agents, 3 questions 
about drug selection before and during pregnancy, 1 question 
evaluating the steps of treatment discontinuation in BU patients, 
and 1 question evaluating pre-cataract surgery planning in BU 
patients. The survey questions and the participants’ responses can 
be found in the Appendix 1. 

We evaluated the distribution of the participants’ responses 
to each question to determine the approaches of uveitis specialists 
in our country to the treatment of BU. 

Results

A total of 62 ophthalmologists were invited to participate 
in the survey, and responses were received from 49 (79%). Based 
on the distribution of their responses to the survey questions (see 
appendix), we determined the following:

For patients presenting with a first ocular attack without 
vitreous haze but with OD staining with or without peripheral 
retinal capillary leakage on FA, azathioprine (AZA) was the 
most preferred therapeutic agent, and in cases with peripheral 
leakage, adding oral CS to treatment was preferred. However, in 
cases of diffuse FA leakage, intravenous (iv) pulse CS was most 
commonly preferred (39%), and the combination of adalimumab 
(ADA) + AZA was the most preferred additional treatment to iv 
pulse steroid (25%).

In a patient with OD staining and peripheral retinal capillary 
leakage detected on routine follow-up FA while under AZA 
therapy, the most preferred treatment options were adding ADA 
(53%) or cyclosporine-A (CSA) (31%).

In a patient with a panuveitis attack and diffuse capillary 
leakage on FA while under combined AZA + CSA therapy, the 
most frequently preferred approach was to start iv pulse CS and 
anti-TNF-α therapy with ADA or infliximab (IFX) (71%). In 
addition, 24% of the specialists preferred adding an anti-TNF-α 
agent without CS, so the total rate of anti-TNF-α preference for 
such cases was 95%.

The leading approach to a patient who developed a posterior 
uveitis attack while under ADA therapy at the standard dose  

(40 mg injection at 2-week intervals) was to switch to weekly 
ADA administration (69%). Only 12% of the specialists 
preferred to switch the anti-TNF-α agent. 

In terms of routine laboratory examinations before the 
initiation of immunosuppressive therapy, the examinations 
selected by the participants were complete blood count (100%), 
liver and kidney function tests (100%), hepatitis markers 
and human immunodeficiency virus (HIV) enzyme-linked 
immunosorbent assay (ELISA) (88%), QuantiFERON test (QFT) 
(73%), syphilis serology (67%), and brain magnetic resonance 
imaging (MRI) (4%). For patients to be started on anti-TNF-α, 
QFT was selected by all participants (100%) and brain MRI 
was selected by 31% of the participants. While the majority 
of the participants (69%) responded that anti-TNF-α safety 
monitoring should be performed at 3-month intervals, 31% 
selected the option to be perform it at 6-month intervals.

For patients with an indication for anti-TNF-α therapy 
but positive QFT and exclusion of active tuberculosis, 96% of 
the participants preferred to start anti-TNF-α with isoniazid 
prophylaxis. 

The majority of the participants stated that tetanus, 
coronavirus disease 2019, hepatitis, and pneumococcal vaccines 
could be administered while under biologic therapy. The live 
vaccine options were also selected by 10-14% of the participants.

Regarding the treatment approach during pregnancy, the 
most preferred options for patients with a unilateral posterior 
uveitis attack were intravitreal dexamethasone implantation and 
ADA therapy. A quarter of the participants selected certolizumab 
pegol for patients who had an attack after week 20 of pregnancy. 
For a patient planning to become pregnant, more than 70% of 
the participants preferred to discontinue AZA and CSA therapy 
3 months in advance, but would continue ADA therapy. 

The most important factor in the decision to reduce systemic 
therapy was the absence of OD staining and retinal vascular/
capillary leakage on FA, which was selected by 86% of the 
participants. 

For a patient under combined anti-TNF-α and CIS therapy, 
43% of the participants preferred to add oral CS before elective 
cataract surgery, 31% considered it sufficient to start topical CS, 
and 23% would make no change to treatment. 

Discussion

This study reveals the approaches taken in the treatment 
of BU by Turkish ophthalmologists actively following 
uveitis patients. We observed that the respondents initiated 
immunomodulatory therapy in patients with posterior segment 
involvement. AZA was the first-choice immunosuppressive 
agent for mild involvement, while ADA was preferred as the 
anti-TNF-α agent in cases of more severe involvement or non-
response to CIS therapy, and increasing the frequency of ADA 
administration was preferred in case of non-response to the 
standard ADA regimen. It was understood that most of the 
specialists adhered to national guidelines regarding preparation 
for and safety monitoring of biologic therapy.

https://d2v96fxpocvxx.cloudfront.net/bda9171a-fae8-4995-8276-2138323f1e16/documents/89346%20Supplement-1-ING.pdf
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Due to the high incidence of BD-related uveitis in Türkiye 
and the potential risk of blindness, it is important that the 
treatment approaches of ophthalmologists who actively follow 
uveitis patients in our country are standard and adhere to current 
guidelines and the official Health Practices Communique. In 
2018, the European League Against Rheumatism (EULAR) 
published updated evidence-based recommendations for 
the management and treatment of BD.9 According to these 
recommendations, AZA, CSA, interferon alpha, or monoclonal 
anti-TNF-α antibody therapy should be initiated in all Behçet’s 
patients with involvement of the posterior segment of the eye. 
Systemic CS should only be used in combination with AZA or 
other immunosuppressive drugs. An acute, vision-threatening 
uveitis attack should be treated with high-dose CS, IFX, or 
interferon alpha, and in unilateral attacks, intravitreal bolus CS 
injection should only be administered in addition to systemic 
therapy.9 According to an expert committee of the American 
Uveitis Society, monoclonal anti-TNF-α agents should be used 
as the first choice in the treatment of BU.10 Interferon alpha 
was used in the treatment of BU in Türkiye in the 2000s, and 
publications reported successful results in the treatment of 
refractory BU.11,12,13,14,15,16 However, it is no longer used since 
being withdrawn from the market in 2020. Therefore, interferon 
was not included as an option in the survey questions.

Monoclonal anti-TNF agents were introduced in the 2000s,17 
but until recently they were used as an off-label treatment 
regimen in patients who were unresponsive or intolerant to 
CIS and interferon therapy. In Türkiye, ADA has been licensed 
for use in the treatment of non-infectious uveitis involving the 
posterior segment, including BU, since December 2018. The 
licensed use of ADA may have played a role in its high selection 
rate in the survey responses. 

Recognizing posterior segment involvement is of prognostic 
significance in BU. FA is considered the gold standard in the 
detection and monitoring of posterior segment inflammation in 
BU.3,18 It is known that posterior segment involvement can be 
detected by FA in patients with no clinical signs of intraocular 
inflammation.19 OD staining and fern-like retinal capillary 
leakage are the most common FA findings of BU.1,2,3,4 In their FA 
study, Keorochana et al.20 reported OD hyperfluorescence at a rate 
of 73% and diffuse vascular leakage in most eyes of patients with 
BU. In another study by Mamdouh et al.21, subclinical uveitis 
activity was detected with FA in 52.1% of 23 eyes with inactive 
BU. Kabaalioglu Guner et al.22 showed in their recent study 
including 162 eyes that 90 of them were clinically inactive but 
considered active according to FA findings. In a clinically quiet 
eye between attacks, OD staining and retinal capillary leakage 
observed on FA are the main signs of persistent subclinical 
inflammation. This suggests that systemic treatment is indicated 
or that the current systemic treatment is inadequate.1,2,3,4,13,14,15 
Therefore, these FA findings were specifically included in the 
survey questions. 

It is noteworthy that in the evaluation of the respondents’ 
treatment preferences in three different case scenarios presenting 
without clinically significant posterior segment involvement 

but with subclinical involvement on FA, treatment was selected 
according to the FA findings. AZA is still used as the first choice 
in cases with relatively mild involvement because its efficacy 
in the treatment of BD was demonstrated in a randomized 
controlled trial, and patients who start AZA early are known 
to have a better visual prognosis in long-term follow-up.23,24 
On the other hand, combined immunosuppressive or anti-
TNF-α treatment regimens are selected in patients presenting 
with diffuse capillary leakage on FA or in patients with 
peripheral leakage while receiving AZA therapy. In case of 
attacks involving the posterior segment and diffuse leakage while 
under combined immunosuppressive therapy, administering iv 
pulse CS and starting an anti-TNF-α agent are most preferred. 
Markomichelakis et al.25 reported that in the treatment of BU 
attacks, a more rapid effect was obtained with a single IFX 
infusion compared to intravitreal triamcinolone acetonide or iv 
pulse CS administration. However, Turkish specialists still prefer 
iv pulse CS for the treatment of attacks in patients planned to 
start anti-TNF-α therapy. In clinical practice, the fact that tests 
must be performed before initiating anti-TNF-α and obtaining 
the results takes a few days may also play a role in this preference. 
The participants’ answers suggest that they consider the need 
for rapid and strong suppression of the BU attack. Nearly all 
(95%) of the specialists who participated in this study preferred 
to start anti-TNF-α in a BU patient with severe involvement, 
especially if observed to be resistant to conventional treatment. 
This approach is consistent with literature data demonstrating 
the efficacy of both IFX and ADA therapy in patients resistant 
to conventional drugs.17,26,27,28,29,30

If an attack is observed while using an anti-TNF-α agent, 
the agent should be switched to another anti-TNF or its dose 
and frequency should be adjusted.31,32,33,34,35 In our survey, the 
most preferred approach to a patient who has an attack during 
standard-dose ADA therapy was to increase the frequency of 
ADA administration. It has been reported that increasing the 
ADA dose via weekly injections may be sufficient to control 
inflammation in cases of non-infectious uveitis or scleritis after 
primary or secondary failure of biweekly ADA therapy.35,36 

Before initiating treatment with CIS or biologic agents, all 
patients should be evaluated in terms of complete blood count, 
liver and kidney function tests, systemic comorbidities such as 
hepatitis and tuberculosis, history of malignancy, pregnancy/
breastfeeding, and immunization history.4,37 The adverse effects of 
CIS drugs include myelosuppression and hepatonephrotoxicity.37 
The majority of specialists in our study seem to perform 
examinations in accordance with standard norms. 

Anti-TNF-α drugs also have potential adverse effects 
such as causing demyelinating disease, predisposing to 
infection (tuberculosis, hepatitis B-C, and HIV), inducing 
autoantibody production, and increasing the risk of 
malignancy.6,31,34,37,38,39,40,41,42,43 In a study evaluating the results 
of IFX therapy in patients with BU, Ohno et al.39 reported a 
0.3% rate of tuberculosis and less than 1% prevalence of lupus-
like syndrome, demyelinating disease, and malignancies during 
the 2-year study period. In our country, the use of anti-TNF-α 
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is reported to increase the risk of tuberculosis by 10-20 times.43 
In ophthalmology practice, the QFT screening test is frequently 
used in the evaluation of tuberculosis. All participants in our 
study marked the QFT for the systemic examination to be 
performed before anti-TNF-α therapy. The risk of demyelinating 
disease is evaluated by brain MRI. In our study, approximately 
one-third of the specialists selected the brain MRI option. 
This rate may be related to the lack of routine MRI for neuro-
BD in asymptomatic Behçet patients. However, screening for 
demyelinating disease is imperative in patients with idiopathic 
intermediate uveitis before starting anti-TNF-α therapy. It is 
interesting that a small number of specialists selected HLA-B51 
and pathergy tests among the systemic evaluation options in 
our study, because it is known that HLA-B51 positivity has no 
place in the uveitis diagnosis algorithm or treatment selection, 
and the pathergy test is not a determinant of treatment in the 
pre-treatment evaluation.6,7

The regulation on the safety of anti-TNF drugs provides a 
“Drug Safety Monitoring Form” and specifies that monitoring 
with this form is required at 3-month intervals. In response to 
the question in our survey regarding how often this follow-up 
form should be repeated, 69.4% of the participants answered 3 
months and 30.6% answered 6 months.

According to the algorithms in the national guideline for 
tuberculosis diagnosis and treatment, for patients planned to 
start anti-TNF-α who have positive QFT results and no active 
tuberculosis infection, it is recommended to initiate prophylactic 
isoniazid therapy and continue for 9 months, while starting 
combined anti-tuberculosis therapy is not recommended.43 
Consistent with this, 96% of the participants stated that anti-
TNF-α treatment could be initiated with isoniazid in a patient 
with positive QFT but no active tuberculosis.

In patients receiving anti-TNF-α, non-live vaccines can 
be administered without needing to discontinue treatment. 
In addition, if the clinical picture is suitable, performing 
vaccination after interrupting ongoing immunosuppressive 
therapy long enough for the pharmacokinetic elimination of the 
drug increases the efficacy of the vaccine. It is not recommended 
to administer live vaccines (BCG, measles/mumps/rubella, 
varicella, oral polio, yellow fever, rotavirus) during anti-TNF-α 
therapy. When a live vaccine is necessary for a patient receiving 
immunosuppressive therapy, the benefits should outweigh the 
possible risks and treatment should be interrupted taking into 
account the duration of the microbe and the half-life of the drug, 
with the live vaccine administered after an appropriate time 
interval.44,45,46 The fact that up to 14% of the participants in our 
study marked live vaccine options when asked which vaccines 
they prefer to administer without interruption of biologic 
therapy suggests that there is a lack of knowledge on this subject. 

The use and management of CIS or anti-TNF-α drugs before 
and during pregnancy differ. Data on this subject are limited. 
The EULAR recommendations on the use of anti-rheumatic 
drugs in pregnancy advise carefully weighing the risk of harm 
to the fetus with treatment against the harm to mother and 
fetus without treatment, as well as involving other relevant 

branches such as rheumatology and gynecology in the treatment 
decision and obtaining the mother’s informed consent. AZA, 
CSA, and tacrolimus are among the few agents that can be used 
for maintenance or attack suppression during pregnancy.47 The 
2020 American College of Rheumatology (ACR) guideline states 
that AZA is the safest CIS drug that patients with rheumatism 
and musculoskeletal system can use during pregnancy, while 
CSA and tacrolimus are recommended conditionally.48 In 
both the EULAR and ACR recommendations, methotrexate, 
mycophenolate mofetil, leflunomide, and cyclophosphamide are 
listed as CIS agents that should not be used.47,48 Guidelines on 
the use of anti-TNF-α in pregnancy indicate that ADA, IFX, and 
golimumab can be used in the first trimester, and certolizumab 
pegol can be used throughout pregnancy.47,48,49,50 Certolizumab 
pegol, a monoclonal fragment antigen-binding “Fab” region 
antibody fragment, is the safest anti-TNF-α agent to use during 
pregnancy as it cannot cross the placenta due to its lack of the 
Fc segment.47,48,49,50 In addition, intravitreal CS injections can be 
used as an adjunct agent during pregnancy, in unilateral cases, 
and in the presence of refractory macular edema.6,51,52,53 In our 
study, intravitreal dexamethasone implant (51%) and ADA 
(32.6%) were the most preferred treatment preferences for a 
Behçet’s patient in the first 20 weeks of pregnancy with bilateral 
ocular involvement but presenting with a unilateral uveitis 
attack, while intravitreal dexamethasone implant (34.7%), ADA 
(34.7%), and certolizumab pegol (25%) were selected for such 
patients at 21 weeks of pregnancy or later. These results suggest 
that further information is needed on the safety of certolizumab 
pegol in pregnancy. The most accurate and reliable approach is to 
schedule drug use in advance for patients planning to conceive. 
Guidelines recommend becoming pregnant during a period 
of rheumatological disease inactivity. In patients using AZA 
and CSA, discontinuing treatment is recommended 3 months 
before pregnancy planning. Discontinuing ADA and IFX is not 
recommended according to the guidelines.47,48,49,50 While most 
participants did not consider it necessary to discontinue ADA 
therapy, they stated that they would discontinue AZA and CSA 
treatment 3 months in advance. 

In BU patients, a relationship between FA findings and 
visual prognosis and increased risk of recurrent uveitis attacks 
in the presence of persistent angiographic leakage have been 
demonstrated.20,54 Clinical remission is not sufficient in the 
decision to terminate treatment. Remission is said to be 
complete if a “dry angiogram” is obtained; i.e., there is no 
staining of the OD or retinal vascular/capillary leakage on 
FA.4,8,55 The high selection rate of the angiographic remission 
condition in the survey question about the decision to terminate 
treatment indicates that the specialists take the right approach 
in this regard. 

Cataract development is one of the most common 
complications seen in BU, reported at rates of 31-77% in large 
series.56,57,58,59 When planning cataract surgery in Behçet’s 
patients, issues of concern are the possibility that visual acuity 
may not increase in eyes with permanent structural damage 
in the posterior segment, and the risk of developing severe 
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postoperative inflammation and triggering a uveitis attack. 
It has been reported that Behçet’s patients have good cataract 
surgery outcomes, provided that preoperative inflammation is 
well controlled.60,61,62,63,64,65 A meta-analysis study examining the 
results of uveitic cataract surgery indicated that visual results 
were worse in eyes with active inflammation during surgery and 
highlighted the importance of controlling inflammation for more 
than 2 months preoperatively.66 Matsuo et al.63 reported that a 
history of uveitis attack within 1 year preoperatively in Behçet’s 
patients was associated with risk of postoperative attacks, so the 
disease should be inactive for at least 6 months preoperatively. 
The questions in our survey provided no specific information 
about preoperative attack history or duration of remission; 
only the preoperative prophylaxis approach was questioned for 
a patient who was in remission under combined biologic and 
immunosuppressive treatment regimen and not receiving CS. 
Although several studies have reported the use of perioperative 
iv, oral, topical, or intravitreal CS in uveitic cataract surgery, 
there is no standard prophylaxis protocol.67,68 It is reported to be 
safe to perform cataract surgery within one week after the last 
IFX infusion in Behçet’s patients who are in remission under the 
IFX treatment regimen, with no need for another prophylactic 
approach.60,61 In our study, 22% of the participants did not 
consider any prophylaxis necessary in a patient receiving anti-
TNF-α and immunosuppressive therapy, while 43% deemed it 
necessary to initiate oral steroids and 31% topical steroids. These 
results show that there is no standard approach. 

Study Limitations
One of the most important limitations of our study is 

that the ophthalmologists participating in the survey were of 
different seniority, so their experiences with uveitis differed. 
Another limitation is that the clinical vignettes created for the 
survey do not include all possible scenarios. Furthermore, the 
survey questions were multiple-choice, and the respondents were 
not given the opportunity to give different answers. Therefore, 
the results obtained may not represent a general approach.

Conclusion

The management and treatment of BU pose serious 
challenges due to the different clinical aspects. Despite the 
rapid development of new imaging methods in recent years, FA 
remains the gold standard in the diagnosis, treatment selection, 
and follow-up of the disease. Treatment options should be 
determined according to the patient’s general health status and 
the severity of their clinical findings. Although previously our 
goal in treatment was to suppress attacks and provide clinical 
remission, thanks to current biologic agents, our goal is now 
to prevent attacks by suppressing subclinical inflammation 
and to achieve a permanent remission in which vision is 
preserved. Whether clinical or subclinical, posterior segment 
involvement is an absolute indication for the initiation of 
immunosuppressive therapy in BU. The visual prognosis can be 
markedly improved by starting directly with biologic agents in 
severe cases, switching to biologics in cases unresponsive to CIS 

agents, changing biologic agents when necessary, and waiting 
for a period of uveitis inactivity for all surgical procedures 
except emergencies. Determining the treatment approaches 
of Turkish uveitis specialists will make it possible to increase 
their awareness about the early initiation of biologic agents in 
BU and to share the knowledge and experience that will enable 
better management of BU patients. This study showed that 
more detailed and widespread information sharing is needed on 
the topics of CIS and anti-TNF-α therapy preparation, safety 
monitoring, drug use during pregnancy, vaccination, and surgery 
in BU.

Acknowledgements
The survey portal used in this study was funded by the 

Turkish Ophthalmological Association. We would like to 
thank Dr. Sultan Begüm Fırat and Dr. Halil İbrahim Aydoğdu 
for sending the survey to participants and assisting in data 
collection. 

Ethics 
Ethics Committee Approval: Not necessary.
Informed Consent: Not necessary.

Authorship Contributions
Concept: P.Ç.Ö., Y.Ö.E., M.S., İ.T-T., F.N.Y., Design: P.Ç.Ö., 

Y.Ö.E., M.S., İ.T-T., F.N.Y., Data Collection or Processing: 
P.Ç.Ö., Y.Ö.E., M.S., İ.T-T., F.N.Y., Analysis or Interpretation: 
P.Ç.Ö., Y.Ö.E., M.S., İ.T-T., F.N.Y., Literature Search: P.Ç.Ö., 
Y.Ö.E., M.S., İ.T-T., F.N.Y., Writing: P.Ç.Ö., Y.Ö.E., M.S., İ.T-
T., F.N.Y.

Conflict of Interest: No conflict of interest was declared by 
the authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

References
1. Tugal-Tutkun I. Behçet’s Uveitis. Middle East Afr J Ophthalmol. 

2009;16:219-224.
2. Tugal-Tutkun I. Uveitis in Behçet disease - an update. Curr Opin Rheumatol. 

2023;35:17-24.
3.  Tugal-Tutkun I, Ozdal PC, Oray M, Onal S. Review for Diagnostics of 

the Year: Multimodal Imaging in Behçet Uveitis. Ocul Immunol Inflamm. 
2017;25:7-19.

4. Çakar Özdal P. Behçet’s Uveitis: Current Diagnostic and Therapeutic 
Approach. Turk J Ophthalmol. 2020;50:169-182. 

5. Yalçındağ FN, Özdal PC, Özyazgan Y, Batıoğlu F, Tugal-Tutkun I; BUST 
Study Group. Demographic and Clinical Characteristics of Uveitis in Turkey: 
The First National Registry Report. Ocul Immunol Inflamm. 2018;26:17-26. 

6. Aboul Naga SH, Hassan LM, El Zanaty RT, Refaat M, Amin RH, Ragab G, 
Soliman MM. Behçet uveitis: Current practice and future perspectives. Front 
Med (Lausanne). 2022;9:968345. 

7. Tugal-Tutkun I, Onal S, Stanford M, Akman M, Twisk JWR, Boers M, 
Oray M, Özdal P, Kadayifcilar S, Amer R, Rathinam SR, Vedhanayaki R, 
Khairallah M, Akova Y, Yalcindag F, Kardes E, Basarir B, Altan Ç, Özyazgan 
Y, Gül A. An Algorithm for the Diagnosis of Behçet Disease Uveitis in 
Adults. Ocul Immunol Inflamm. 2021;29:1154-1163. 

8. Fragoulis GE, Bertsias G, Bodaghi B, Gul A, van Laar J, Mumcu G, Saadoun 
D, Tugal-Tutkun I, Hatemi G, Sfikakis PP. Treat to target in Behcet’s disease: 
Should we follow the paradigm of other systemic rheumatic diseases? Clin 
Immunol. 2023;246:109186. 



Çakar Özdal et al. Behçet Uveitis

203

9. Hatemi G, Christensen R, Bang D, Bodaghi B, Celik AF, Fortune F, Gaudric 
J, Gul A, Kötter I, Leccese P, Mahr A, Moots R, Ozguler Y, Richter J, Saadoun 
D, Salvarani C, Scuderi F, Sfikakis PP, Siva A, Stanford M, Tugal-Tutkun 
I, West R, Yurdakul S, Olivieri I, Yazici H. 2018 update of the EULAR 
recommendations for the management of Behçet’s syndrome. Ann Rheum 
Dis. 2018;77:808-818. 

10. Levy-Clarke G, Jabs DA, Read RW, Rosenbaum JT, Vitale A, Van Gelder 
RN. Expert panel recommendations for the use of anti-tumor necrosis 
factor biologic agents in patients with ocular inflammatory disorders. 
Ophthalmology. 2014;121:785-796.

11. Tugal-Tutkun I, Güney-Tefekli E, Urgancioglu M. Results of interferon-alfa 
therapy in patients with Behçet uveitis. Graefes Arch Clin Exp Ophthalmol. 
2006;244:1692-1695.

12. Onal S, Kazokoglu H, Koc A, Akman M, Bavbek T, Direskeneli H, Yavuz S. 
Long-term efficacy and safety of low-dose and dose-escalating interferon alfa-
2a therapy in refractory Behçet uveitis. Arch Ophthalmol. 2011;129:288-294.

13. Yalçindağ FN, Uzun A. Results of interferon alpha-2a therapy in patients with 
Behcet’s disease. J Ocul Pharmacol Ther. 2012;28:439-443.

14. Hasanreisoglu M, Cubuk MO, Ozdek S, Gurelik G, Aktas Z, Hasanreisoglu B. 
Interferon Alpha-2a Therapy in Patients with Refractory Behçet Uveitis. Ocul 
Immunol Inflamm. 2017;25:71-75.

15. Celiker H, Kazokoglu H, Direskeneli H. Factors Affecting Relapse and 
Remission in Behçet’s Uveitis Treated with Interferon Alpha2a. J Ocul 
Pharmacol Ther. 2019;35:58-65.

16. Eser-Ozturk H, Sullu Y. The Results of Interferon-Alpha Treatment in Behçet 
Uveitis. Ocul Immunol Inflamm. 2020;28:498-504.

17. Tugal-Tutkun I, Mudun A, Urgancioglu M, Kamali S, Kasapoglu E, 
Inanc M, Gül A. Efficacy of infliximab in the treatment of uveitis that is 
resistant to treatment with the combination of azathioprine, cyclosporine, 
and corticosteroids in Behçet’s disease: an open-label trial. Arthritis Rheum. 
2005;52:2478-2484.

18. Keino H. Evaluation of disease activity in uveoretinitis associated with 
Behçet’s disease. Immunol Med. 2021;44:86-97. 

19. Ozdal PC, Ortaç S, Taşkintuna I, Firat E. Posterior segment involvement in 
ocular Behçet’s disease. Eur J Ophthalmol. 2002;12:424-431.

20. Keorochana N, Homchampa N, Vongkulsiri S, Choontanom R. Fluorescein 
angiographic findings and Behcet’s disease ocular attack score 24 (BOS24) as 
prognostic factors for visual outcome in patients with ocular Behcet’s disease. 
Int J Retina Vitreous. 2021;28;7:48.

21. Mamdouh S, Youssef M, El-Fayoumi D, Salah M. Fundus fluorescein 
angiography and optical coherence tomography findings in ocular and non-
ocular Behҫet’s disease. The Egyptian Rheumatologist. 2020;42:213-218.

22. Kabaalioglu Guner M, Guner ME, Oray M, Tugal-Tutkun I. Correlation 
between Widefield Fundus Fluorescein Angiography Leakage Score and 
Anterior Chamber Flare in Behçet Uveitis. Ocul Immunol Inflamm. 
2024;32:54-61.

23. Yazici H, Pazarli H, Barnes CG, Tüzün Y, Ozyazgan Y, Silman A, Serdaroğlu 
S, Oğuz V, Yurdakul S, Lovatt GE, Yazici B, Somani S, Müftüoğlu 
A. A controlled trial of azathioprine in Behçet’s syndrome. N Engl J 
Med.1990;322:281-285.

24. Hamuryudan V, Ozyazgan Y, Hizli N, Mat C, Yurdakul S, Tüzün Y, Senocak 
M, Yazici H. Azathioprine in Behcet’s syndrome: effects on long-term 
prognosis. Arthritis Rheum. 1997;40:769-774. 

25. Markomichelakis N, Delicha E, Masselos S, Fragiadaki K, Kaklamanis P, 
Sfikakis PP. A single infliximab infusion vs corticosteroids for acute panuveitis 
attacks in Behçet’s disease: a comparative 4-week study. Rheumatology 
(Oxford). 2011;50:593-597.

26. Tugal Tutkun İ, Yıldırım Ö, Gül A. The use of infliximab in patients with 
Behçet uveitis resistant to conventional immunosuppressive and/or interferon-
alpha treatment. Turk J Ophthalmol. 2008;38:485-493.

27. Cingu AK, Onal S, Urgancioglu M, Tugal-Tutkun I. Comparison of 
presenting features and three-year disease course in Turkish patients with 
Behçet uveitis who presented in the early 1990s and the early 2000s. Ocul 
Immunol Inflamm. 2012;20:423-428. 

28. Takeuchi M, Usui Y, Namba K, Keino H, Takeuchi M, Takase H, Kamoi 
K, Hase K, Ito T, Nakai K, Maruyama K, Kobayashi E, Mashimo H, Sato 
T, Ohguro N, Hori J, Okada AA, Sonoda KH, Mizuki N, Goto H. Ten-year 
follow-up of infliximab treatment for uveitis in Behçet disease patients: A 
multicenter retrospective study. Front Med (Lausanne). 2023;10:1095423. 

29. Fabiani C, Sota J, Vitale A, Rigante D, Emmi G, Vannozzi L, Bacherini D, 
Lopalco G, Guerriero S, Gentileschi S, Capozzoli M, Franceschini R, Frediani 
B, Galeazzi M, Iannone F, Tosi GM, Cantarini L. Cumulative retention rate 
of adalimumab in patients with Behçet’s disease-related uveitis: a four-year 
follow-up study. Br J Ophthalmol. 2018;102:637-641.

30. Kim BH, Park UC, Park SW, Yu HG. Ultra-Widefield Fluorescein 
Angiography to Monitor Therapeutic Response to Adalimumab in Behcet’s 
Uveitis. Ocul Immunol Inflamm. 2022;30:1347-1353. 

31. Tugal-Tutkun I, Çakar Özdal P. Behçet’s disease uveitis: is there a need for 
new emerging drugs? Expert Opin Emerg Drugs. 2020;25:531-547.

32. Atienza-Mateo B, Martín-Varillas JL, Calvo-Río V, Demetrio-Pablo R, Beltrán 
E, Sánchez-Bursón J, Mesquida M, Adan A, Hernández MV, Hernández-
Garfella M, Valls-Pascual E, Martínez-Costa L, Sellas-Fernández A, Cordero-
Coma M, Díaz-Llopis M, Gallego R, García-Serrano JL, Ortego-Centeno N, 
Herreras JM, Fonollosa A, Garcia-Aparicio ÁM, Maíz-Alonso O, Blanco A, 
Torre-Salaberri I, Fernandez-Espartero C, Jovaní V, Peiteado D, Pato E, Cruz 
J, Férnandez-Cid C, Aurrecoechea E, García-Arias M, Castañeda S, Caracuel-
Ruiz MA, Montilla-Morales CA, Atanes-Sandoval A, Francisco F, Insua S, 
González-Suárez S, Sanchez-Andrade A, Gamero F, Linares Ferrando LF, 
Romero-Bueno F, García-González AJ, González RA, Muro EM, Carrasco-
Cubero C, Olive A, Prior Á, Vázquez J, Ruiz-Moreno O, Jiménez-Zorzo F, 
Manero J, Muñoz Fernandez S, Fernández-Carballido C, Rubio-Romero E, 
Pages FA, Toyos-Sáenz de Miera FJ, Martinez MG, Díaz-Valle D, López Longo 
FJ, Nolla JM, Álvarez ER, Martínez MR, González-López JJ, Rodríguez-
Cundin P, Hernández JL, González-Gay MA, Blanco R. Comparative Study 
of Infliximab Versus Adalimumab in Refractory Uveitis due to Behçet’s 
Disease: National Multicenter Study of 177 Cases. Arthritis Rheumatol. 
2019;71:2081-2089. 

33. Vallet H, Seve P, Biard L, Baptiste Fraison J, Bielefeld P, Perard L, Bienvenu B, 
Abad S, Rigolet A, Deroux A, Sene D, Perlat A, Marie I, Feurer E, Hachulla 
E, Fain O, Clavel G, Riviere S, Bouche PA, Gueudry J, Pugnet G, Le Hoang P, 
Resche Rigon M, Cacoub P, Bodaghi B, Saadoun D; French Uveitis Network. 
Infliximab Versus Adalimumab in the Treatment of Refractory Inflammatory 
Uveitis: A Multicenter Study From the French Uveitis Network. Arthritis 
Rheumatol. 2016;68:1522-1530.

34. Hu Y, Huang Z, Yang S, Chen X, Su W, Liang D. Effectiveness and 
Safety of Anti-Tumor Necrosis Factor-Alpha Agents Treatment in Behcets’ 
Disease-Associated Uveitis: A Systematic Review and Meta-Analysis. Front 
Pharmacol. 2020;24;11:941.

35. Liberman P, Berkenstock MK, Burkholder BM, Chaon BC, Thorne JE. 
Escalation to Weekly Adalimumab for the Treatment of Ocular Inflammation. 
Ocul Immunol Inflamm. 2021;29:1564-1568.

36. Çam F, Celiker H. Efficacy, retention rate and safety of adalimumab treatment 
in patients with non-infectious uveitis and scleritis: a real-world, retrospective, 
single-centre study. Eye (Lond). 2024;38:893-901.

37. Wakefield D, McCluskey P, Wildner G, Thurau S, Carr G, Chee SP, 
Forrester J, Dick A, Hudson B, Lightman S, Smith J, Tugal-Tutkun I; pre-
treatment assessment Review panel. Inflammatory eye disease: Pre-treatment 
assessment of patients prior to commencing immunosuppressive and biologic 
therapy: Recommendations from an expert committee. Autoimmun Rev. 
2017;16:213-222.

38. Zierhut M, Abu El-Asrar AM, Bodaghi B, Tugal-Tutkun I. Therapy of ocular 
Behçet disease. Ocul Immunol Inflamm. 2014;22:64-76. 

39. Ohno S, Umebayashi I, Matsukawa M, Goto T, Yano T. Safety and efficacy 
of infliximab in the treatment of refractory uveoretinitis in Behçet’s disease: 
a large-scale, long-term postmarketing surveillance in Japan. Arthritis Res 
Ther. 2019;21:2. 

40. Godfrey MS, Friedman LN. Tuberculosis and Biologic Therapies: Anti-Tumor 
Necrosis Factor-α and Beyond. Clin Chest Med. 2019;40:721-739. 



Turk J Ophthalmol 54; 4: 2024

204

41. Jahnich N, Arkwright PD. Regional risk of tuberculosis and viral hepatitis with 
tumor necrosis factor-alpha inhibitor treatment: A systematic review. Front 
Pharmacol. 2023;14:1046306. 

42. Li M, You R, Su Y, Zhou H, Gong S. Characteristic analysis of adverse 
reactions of five anti-TNFα agents: a descriptive analysis from WHO-
VigiAccess. Front Pharmacol. 2023;14:1169327. 

43. Tüberküloz tanı ve tedavi rehberi, T.C Sağlık Bakanlığı, Halk Sağlığı Genel 
Müdürlüğü, 2. Baskı, Ankara 2019. ISBN: 978-975-590-717-8.

44. TOD-Forum: Uvea-Retina-Vitreus; 22 Ocak 2021 tarihli 
paylaşım. https://www.todnet.org/forumx/forum_posts.
asp?TID=5718&KW=a%FE%FD+uygulamas%FD

45. Soysal A, Davas A, Özyurt B, İrgil E, Varol G, Türkay M, Yavuz M, Erkan 
M, Etiler N, Velipaşaoğlu S, Yasin Y. Etiler N, ed. Birinci Basamak Sağlık 
Çalışanları İçin Aşı Rehberi (düzeltilmiş 2. baskı). Türk Tabipler Birliği 
Yayınları; Ankara; 2019. ISBN 978-605-9665-37-7.

46. Papp KA, Haraoui B, Kumar D, Marshall JK, Bissonnette R, Bitton A, 
Bressler B, Gooderham M, Ho V, Jamal S, Pope JE, Steinhart AH, Vinh 
DC, Wade J. Vaccination Guidelines for Patients With Immune-Mediated 
Disorders on Immunosuppressive Therapies. J Cutan Med Surg. 2019;23:50-
74. 

47. Götestam Skorpen C, Hoeltzenbein M, Tincani A, Fischer-Betz R, Elefant 
E, Chambers C, da Silva J, Nelson-Piercy C, Cetin I, Costedoat-Chalumeau 
N, Dolhain R, Förger F, Khamashta M, Ruiz-Irastorza G, Zink A, Vencovsky 
J, Cutolo M, Caeyers N, Zumbühl C, Østensen M. The EULAR points 
to consider for use of antirheumatic drugs before pregnancy, and during 
pregnancy and lactation. Ann Rheum Dis. 2016;75:795-810. 

48. Sammaritano LR, Bermas BL, Chakravarty EE, Chambers C, Clowse MEB, 
Lockshin MD, Marder W, Guyatt G, Branch DW, Buyon J, Christopher-Stine 
L, Crow-Hercher R, Cush J, Druzin M, Kavanaugh A, Laskin CA, Plante L, 
Salmon J, Simard J, Somers EC, Steen V, Tedeschi SK, Vinet E, White CW, 
Yazdany J, Barbhaiya M, Bettendorf B, Eudy A, Jayatilleke A, Shah AA, 
Sullivan N, Tarter LL, Birru Talabi M, Turgunbaev M, Turner A, D’Anci KE. 
2020 American College of Rheumatology Guideline for the Management of 
Reproductive Health in Rheumatic and Musculoskeletal Diseases. Arthritis 
Rheumatol. 2020;72:529-556.

49. Ibarra Barrueta O, García Martín E, López Sánchez P, Ramírez Herráiz E, 
Merino Bohórquez V, Ais Larisgoitia A. Biological and immunosuppressive 
medications in pregnancy, breastfeeding and fertility in immune mediated 
diseases. Farm Hosp. 2023;47:39-49.

50. Romanowska-Próchnicka K, Felis-Giemza A, Olesińska M, Wojdasiewicz P, 
Paradowska-Gorycka A, Szukiewicz D. The Role of TNF-α and Anti-TNF-α 
Agents during Preconception, Pregnancy, and Breastfeeding. Int J Mol Sci. 
2021;13;22:2922. 

51. Miserocchi E, Modorati G, Pastore MR, Bandello F. Dexamethasone intravitreal 
implant: an effective adjunctive treatment for recalcitrant noninfectious 
uveitis. Ophthalmologica. 2012;228:229-233.

52. Yalcinbayir O, Caliskan E, Ucan Gunduz G, Gelisken O, Kaderli B, Yucel AA. 
Efficacy of Dexamethasone Implants in Uveitic Macular Edema in Cases with 
Behçet Disease. Ophthalmologica. 2019;241:190-194.

53. Zeng S, Liu XL. A review of ten years of experience using dexamethasone 
intravitreal implants (Ozurdex) for uveitis. Eur Rev Med Pharmacol Sci. 
2023;27:1743-1758.

54. Shirahama S, Kaburaki T, Matsuda J, Tanaka R, Nakahara H, Komae K, 
Kawashima H, Aihara M. The Relationship between Fluorescein Angiography 
Leakage after Infliximab Therapy and Relapse of Ocular Inflammatory 
Attacks in Ocular Behçet’s Disease Patients. Ocul Immunol Inflamm. 
2020;28:1166-1170.

55. Köse HC, Yalçındağ N. Clinical Follow-up of Patients with Behçet Uveitis 
after Discontinuation of Infliximab Therapy. Ocul Immunol Inflamm. 
2022;30:203-207. 

56. Tugal-Tutkun I, Onal S, Altan-Yaycioglu R, Huseyin Altunbas H, 
Urgancioglu M. Uveitis in Behçet disease: an analysis of 880 patients. Am J 
Ophthalmol. 2004;138:373-380. 

57. Ksiaa I, Kechida M, Abroug N, Bchir S, Attia S, Khochtali S, Khairallah M. 
Changing pattern of clinical manifestations of Behçet’s disease in Tunisia: 
comparison between two decades. Reumatologia. 2020;58:87-92. 

58. Yang P, Fang W, Meng Q, Ren Y, Xing L, Kijlstra A. Clinical features of 
chinese patients with Behçet’s disease. Ophthalmology. 2008;115:312-318. 

59. Abd El Latif E, Abdel Kader Fouly Galal M, Tawfik MA, Elmoddather 
M, Nooreldin A, Shamselden Yousef H. Pattern of Uveitis Associated with 
Behçet’s Disease in an Egyptian Cohort. Clin Ophthalmol. 2020;20;14:4005-
4014. 

60. Alfawaz A, Alrashidi S, Kalantan H, Al-Mezaine H, Abu AM. Cataract 
surgery under systemic infliximab therapy in patients with refractory uveitis 
associated with Behcet disease. Ann Saudi Med. 2014;34:328-333. 

61. Handa T, Tsunekawa H, Zako M. Cataract Surgery in Behçet’s Disease 
Patients One Week after Infliximab Administration. Case Rep Ophthalmol. 
2011;2:176-178. 

62. Hu K, Lei B, Kijlstra A, Li P, Zhang X, Xiao X, Li F, Xu H, Yang P. Male sex, 
erythema nodosum, and electroretinography as predictors of visual prognosis 
after cataract surgery in patients with Behçet disease. J Cataract Refract Surg. 
2012;38:1382-1388.

63. Matsuo T, Takahashi M, Inoue Y, Egi K, Kuwata Y, Yamaoka A. Ocular 
attacks after phacoemulsification and intraocular lens implantation in patients 
with Behçet disease. Ophthalmologica. 2001;215:179-182.

64. Berker N, Soykan E, Elgin U, Ozkan SS. Phacoemulsification cataract 
extraction and intraocular lens implantation in patients with Behçet’s disease. 
Ophthalmic Surg Lasers Imaging. 2004;35:215-218.

65. Kadayifçilar S, Gedik S, Eldem B, Irkeç M. Cataract surgery in patients with 
Behçet’s disease. J Cataract Refract Surg. 2002;28:316-320. 

66. Mehta S, Linton MM, Kempen JH. Outcomes of cataract surgery in patients 
with uveitis: a systematic review and meta-analysis. Am J Ophthalmol. 
2014;158:676-692.

67. Al-Essa RS, Alfawaz AM. New insights into cataract surgery in patients 
with uveitis: A detailed review of the current literature. Saudi J Ophthalmol. 
2022;36:133-141.

68. Chan NS, Ti SE, Chee SP. Decision-making and management of uveitic 
cataract. Indian J Ophthalmol. 2017;65:1329-1339. 


