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ABSTRACT

Introduction: Behget’s syndrome (BS) is a systemic vasculitis characterized by skin involve-
ment, uveitis, and arthritis. Azathioprine is an effective therapy among other immunosuppres-
sive drugs for this disease but there is no clear data about all aspects of its side effects in BS
patients with ocular manifestations. we want to determine the prevalence and types of adverse
effects related with azathioprine in ocular BS patients. Methods: the study is cross-sectional
with 165 confirmed diagnosis of BS patients who had ocular involvement. Data were collect-
ed retrospectively with medical records of the BS clinic. Results: Of 165 enrolled patients,
Adverse events of treatment with azathioprine occurred in 11 patients (6.67%). side effects in-
cluded: elevated of liver enzymes in four patients (2.43%), hypersensitive reaction in 2 patients
(1.21%), leukopenia in 2 patients (1.21%), nausea in 1 patient (0.61%), skin tumor in 1 patient
(0.61%), and t pancreatitis and hepatitis in one patient (0.61). Conclusion: azathioprine reduced
the rate of adverse effects and resolution of the ocular manifestations in patients with BS and
has few side effects so, it is good choice to treat patients with BS.
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INTRODUCTION

Behget’s syndrome (BS) is a systemic vasculitis with various
manifestations. In addition to the recurrent characteristic skin
involvement such as mouth and genital ulcers, this inflammato-
ry disease can also affect other organs such as the eyes ,cardiac
and the digestive system.(1, 2) Eye involvement in this disease
is in the form of uveitis(3) and retinitis(4), which is seen in
about half of patients(5). Pan-uveitis (anterior and posterior
uveitis) is due to irreversible changes in the optic disc and ret-
ina and can cause permanent blindness in patients along with
other ocular manifestations. (3)

Although drug treatment for Behcet’s syndrome major com-
plications varies from person to person depending on the se-
verity of the disease, the type of manifestations, and the organ
involvement, conventional immunosuppressant drugs and bio-
logical compounds are generally used(6). The treatment of cu-
taneous and articular manifestations is largely evidence-based
but clinical experience and evidence from simple observational
studies are involved in the choice of treatment for ocular and
neuropulmonary manifestations. (7)
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Azathioprine (AZA) is a known immunosuppressant that is
involved in the treatment of many autoimmune and rheumatic
diseases, including Behcet’s syndrome with ocular involve-
ment.(8) Common side effects include fever, myelosuppres-
sion, and nausea. In addition, several reports have been pub-
lished to slightly increase the risk of lymphoma in patients
treated with AZA. (9, 10).

Nevertheless, few studies have been performed on the advan-
tages and disadvantages of AZA in the treatment of ocular’s vi-
sual manifestations. This study tries to evaluate the side effects
of azathioprine more accurately so that a better decision can be
made about whether or not to use it in the treatment of patients.

The present cross-sectional study was designed to evaluate the
safety of using this drug by evaluating the frequency of clinical
side effects of AZA among BS patients with ocular manifesta-
tions.

MATERIAL AND METHODS
Study design

In this study, a diagram of patients with confirmed BS diagno-
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sis who were followed up in Behcet Syndrome Clinic, Rheu-
matology Research Center, Shariati Hospital, Tehran, Iran,
between 2015 and 2017, was performed. The medical records
of 165 patients with ocular manifestations were retrospectively
included in this study. According to International Standards for
Behcet’s Disease (ICBD), they definitely had the syndrome. In-
clusion criteria included history of AZA administration during
ocular involvement in BS.

Azathioprine dose, duration of drug use, previous history of
drug use (such as immunosuppressants, etc.) were recorded.
Patients were monitored for AZA side effects every month until
the ocular status of the disease stabilized, after which the fol-
low-up period was increased to three months and the follow-up
was terminated with discontinuation of the drug. There was no
harm in follow-up and the drug was discontinued at the time of
side effects.

An ophthalmologist examined the eyes at each visit. The oph-
thalmologist diagnosed inflammation in the anterior, posterior,
or retina.

The rheumatologist also assessed the extent of vasculitis. The
classification of Douglas A Jabs et al. (10) was used to deter-
mine the pattern of uveitis. The anterior uveitis affects the iris
and the ciliary body, and the posterior uveitis causes retinal and
choroidal damage (11).

Eye involvement

Management of Behjat patients’ uveitis requires teamwork
with ophthalmologists. These patients should be on a medica-
tion regimen with AZA (IB), cyclosporine-A (IB), or biological
therapies. Patients presenting with an early period or recurrent
acute visual-threatening uveitis should be treated with high-
dose corticosteroids, infliximab, or interferon alfa. Vitamin
glucocorticoid injection is also a good treatment option in ad-
vanced cases Isolated anterior uveitis.

Systemic immunosuppressants can be considered for those
with poor prognostic factors such as young age, male gender,
and early disease onset.

Adverse events

A detailed medical record was recorded for each patient treat-

ed with AZA, describing side effects including nausea, vom-
iting, fever, infection, decreased blood counts, liver toxicity,
and malignancies. The reason for each dose or change was
also recorded. Leukopenia was considered moderate (3.0-4.0
x 106 / ml) or severe (less than 3.0 x 106 / ml). Abnormal
liver enzymes were considered three times the normal range of
aspartate aminotransferase (AST) and alanine aminotransfer-
ase (ALT). Note that most patients consumed only AZA during
treatment and the side effects created for registration and study
were first confirmed by a specialist for each patient.

Aims

Evaluation of the frequency of AZA complications in patients
with BS with ocular presentation.

Ethical issues

The Medical Ethics Committee of Qom University of Medical
Sciences and the medical ethics officials of the clinic approved
and supervised all stages of the study according to the Helsinki
ethics criteria.
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Statistical analysis

Data were entered into statistical software SPSS 23(SPSS
Inc, Chicago, IL) and analyzed using descriptive statistics.
Qualitative data were expressed as frequencies(percentages),
and quantitative data were described with statistics such as the
mean and the standard deviation. Finally, the results were pre-
sented with the aid of descriptive graphs and tables.

RESULTS
A total of 165 patients with ocular involvement in BS were an-
alyzed. Their demographic characteristics, are listed in Table 1.

Mean age at the onset of BS was 31.81 + 7.92 years and
Mean age at the onset of ocular involvement was 32.32 + 7.96
(7-55) years. mean duration disease was 10.64 = 7.18 (1-35)
years. mean initial dose of AZA was 150 mg once daily, which
corresponded to 2 mg (or slightly higher) per kilogram body
weight. During the treatment period, the highest dose of AZA
was 250 mg/day, which corresponded to 3 mg/kg/d. The mean
duration of treatment with AZA was 76.13 months.

In our study, all 165 patients received prednisolone between
10 mg/d and 0.5 mg/kg. Cyclophosphamide (CP) was used in
101 patients at a dose of 1 g per month, and colchicine was
used in 56 patients at a daily dose of 0.5-2 mg. In addition,
methotrexate (MTX) was used in 50 patients at a dose of 15-25
mg per week. Cyclosporine (CsA) was used in 30 patients at
a daily dose of 3-5 mg/kg. Infliximab was used in 12 patients
at a daily dose of 3-5 mg/kg, and rituximab was used in two
patients at a dose of 1 g on days 0 and 15.

Clinical manifestations in patients with Behcet’s syndrome

Of the 165 patients with ocular involvement in BS, 103
(62.43%) were male and 62 (37.57%) were female. The male/
female ratio was 1.66. Recurrent oral aphthous ulceration was
the initial manifestation of the disease in 163 patients (98.80%),
accompanied by genital ulceration (bipolar aphthous ulcers) in
104 patients (63%), whereas 2 patients did not have any oral
or genital aphthous ulcers. Skin aphthous lesions were present
in 4 patients (2.42%), a positive pathergy test was recorded in
72 patients (43.64%), pseudofolliculitis occurred in 39 patients
(23.64%), and erythema nodosum was present in 26 patients
(15.76%).

Table 1. Characteristics of patients with ocular BS at initiation of
azathioprine therapy

Parameters Value

42.30 + 10.49 (range 21-68)
31.81+£7.92

Age (years)
Age at the onset of BS (years)

Age at the onset of ocular in-

Y — 32.32 £ 7.96 (range 7-55)

Gender (male/female) 103/62
Duration of disease (years) 10.64 £+ 7.18 (range 1-35)
Prednisolone 165 (100%)
gﬁ Cyclophosphamide 101 (61.2%)
; Colchicine 56 (33.9%)
«g Methotrexate 50 (30.3%)
§ Cyclosporine 30 (18.2%)
S Infliximab 12 (7.3%)
Rituximab 2 (1.2%)

S0¢0


https://www.canonjm.com/

zathioprine in Behget s Disease

Canon Journal of Medicine

Table 2. Clinical manifestations of BS

Symptom Frequency No. (%)
Mucocutaneous Oral aphthous ulcers 163 (98.80%)
involvement Genital aphthous 104 (63.00%)
ulcers
Skin aphthous ulcers 4 (2.420%)

Positive pathergy test 72 (43.64%)
39 (23.64%)
Erythema nodosum 26 (15.76%)

Superficial thrombosis 5 (3.00%)

Pseudofolliculitis

Vascular involve-
ment

Deep vein thrombosis 7 (4.24%)
Superior vena cava 1 (0.61%)
syndrome
Sagittal sinus throm- 1 (0.61%)
bosis
Aneurism of carotid 1 (0.61%)
artery
Aortic aneurysm 1 (0.61%)
Musculoskeletal Arthritis 18 (10.91%)
involvement Arthralgia 1 (0.61%)
Ankylosing spondy- 2 (1.21%)
litis
Avascular necrosis of 1 (0.61%)
femoral head
Epididymo-orchitis 6 (3.64%)
CNS involvement 6 (3.64%)
Renal involvement
(glomerulonephritis) 1 (0.61%)
Concomitant Crohn disease 1 (0.61%)
disease Multiple sclerosis 1(0.61%)
Posterior uveitis 163 (98.80%)

Anterior uveitis 102 (61.82%)

Retinal vasculitis 157 (95.15%)

Vascular involvement was present in 14 patients (8.49%). Su-
perficial thrombosis was observed in five patients (3.0%), and
seven patients had deep vein thrombosis (4.24%). One patient
had superior vena cava syndrome (0.61%), one patient had sag-
ittal sinus thrombosis (0.61%), 1 patient had aneurism of the
carotid artery (0.61%), and one patient had an aortic aneurysm
(0.61%).

Musculoskeletal involvement was seen in 22 patients
(13.34%): 18 patients had arthritis (10.91%), one patient had
avascular necrosis of the femoral head (0.61%), 2 patients had
ankylosing spondylitis (AS) (1.21%), and one patient had ar-
thralgia (0.61%). Other less frequently detected manifestations
were CNS involvement in 6 patients (3.64%), epididymo-or-
chitis in 6 patients (3.64%), renal involvement characterized
by glomerulonephritis in 1 patient (0.61%), Crohn disease in
one patient (0.61%), and multiple sclerosis (MS) in one patient
(0.61%). Table 2 summarizes the frequencies of clinical mani-
festations in our series.

Ocular manifestations in patients with Behcet’s syndrome
Ophthalmic manifestations in patients with BS are noted in
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Table 2. Of the 165 patients with ocular BS, 163 had posterior
uveitis (98.80%), 102 had anterior uveitis (61.82%), and 157
had retinal vasculitis (95.15%).

Of eight patients who had posterior uveitis without retinal vas-
culitis, 6 had only posterior uveitis, and 2 patients had both
posterior and anterior uveitis. In 3 patients, AZA was pre-
scribed after treatment with MTX failed because of resistance.
In 1 patient, AST and ALT elevation (three times as much as
the normal value) was caused by MTX toxicity so that AZA
was administered. In 3 patients with incomplete response to
MTX, AZA was added to MTX. Two of these 3 patients also
received colchicine together with AZA and MTX. The added
dose of AZA is higher in resistant patient (250mg/day) than in
patient with incomplete response (150mg/day).

All adverse events induced by azathioprine

In 11 patients (6.67%), AZA therapy was discontinued or
tapered due to adverse events. To diagnose specific adverse
events of AZA, MTX and cyclophosphamide discontinued for
a period of 1 month and found that these 11 patients still had
adverse events, so we attributed all adverse events to AZA. The
adverse events leading to AZA discontinuation are shown in Ta-
ble 3. One patient developed basal cell carcinoma (BCC) after
5 years of AZA use. Two patients were hospitalized because of
high fever(Body temperature above 38.5°) and chills, nausea,
arthralgia, and increased serum level of liver enzymes, which
resolved after drug discontinuation. In 1 patient, adverse events
after the start of AZA treatment led to hospitalization due to
concomitant pancreatitis and hepatitis. Another 2 patients treat-
ed with a dose of 150 mg/d (2 mg/kg/d) had severe leukopenia,
which resolved after temporary drug discontinuation.

The dosage of AZA was reduced in 4 patients due to elevated
values of liver function tests (LFT). In 4 patients treated with
a dose of 150-250 mg/d (2-3 mg/kg), LFT values increased
more than or less than three times as much as the upper limit
of normal (ULN), so their dosage was reduced to 50-150 mg/d
(0.5-1.5 mg/kg), after which liver enzymes values returned to
normal (Table 3).

In 1 patient LFT increased more than 3-fold the ULN after
treatment for 6 months with 200 mg/d AZA. The dosage was
changed to 150 mg/d, after which the patient recovered. One
patient who used 150 mg/d AZA had increased LFT less than
3-fold the ULN after 3 months. The dosage was reduced to
100 mg/d and the patient recovered. In another patient treated
with 250 mg/d AZA for 28 months, LFT increased less than
3-fold ULN. The dosage was change to 150 mg/d, and again,
the patient recovered. In 1 patient treated with 200 mg/d for
3 months, LFT increased more than 3-fold the ULN and the
patient reported nausea. Therefore the dose was reduced to 100
mg/d, and the patient recovered (Table 3).

Hepatitis and pancreatitis (LFT > 3-fold the ULN, alkaline
phosphatase (ALP) > 3-fold the ULN, and increased amylase
up to 302) were side effects seen in 1 patient after treatment
with 150 mg/d for 3 months. The patient recovered after AZA
was discontinued.

In 1 patient treated with 100 mg/d AZA, nausea and vomiting
appeared after 3 years; these side effects resolved after the drug
was discontinued (Table 3).

Transient severe leukopenia was recorded in 2 patients
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Table 3. Side effects leading to drug discontinuation or dose change in 11 patients with ocular BS

Case Initial dose (mg/  Time to side  Character of side effect Final dose Plan Concomitant drugs
kg/d) effect (m) (except predniso-
lone)
1 200 (2.5 mg/kg/d) 6 Increased AST/ALT (mg/kg/d) Dose reduction Cyclophosphamide
(more than 3 fold ULN)
2 150 (2 mg/kg/d) 3 Increased AST/ALT (less 150 (2 mg/kg/d) Dose reduction Cyclophosphamide,
than 3 fold ULN) methotrexate
3 150 (2 mg/kg/d) 1 Leukopenia 100 (1.5 mg/kg/d) Discontinuation,  Cyclophosphamide
re-administration
4 150 (2 mg/kg/d) 3 Pancreatitis and hepatitis 150 (2 mg/kg/d) Discontinuation Cyclophosphamide,
methotrexate, col-
chicine
5 150 (2 mg/kg/d) 1 week High fever and chills, 0 Discontinuation Cyclophosphamide
nausea, arthralgia
6 150 (2 mg/kg/d) 60 Basal cell carcinoma 0 Discontinuation Cyclophosphamide
7 150 (2 mg/kg/d) 3 Leukopenia 0 Discontinuation,  Cyclophosphamide,
re-administration ~ methotrexate, inflix-
imab
8 50 (0.5 mg/kg/d)  Appeared after High fever and chills, 150 (2 mg/kg/d)  Discontinuation -
the firstdose  pausea, arthralgia
9 100 (2 mg/kg/d) 36 GI discomfort (nausea 0 Discontinuation -
and vomiting)
10 200 (2.5 mg/kg/d) 3 Increased AST/ALT (more 0 Dose reduction -
than 3 fold ULN) and nausea
11 250 28 Increased AST/ALT (less 100 (1.5 mg/kg/d) Dose reduction Cyclophosphamide,
than 3 fold ULN) colchicine

who received 150 mg/d (2 mg/kg) AZA, one in the first month
of treatment (WBC count 2300) and one after 3 months (WBC
count 1900). They both recovered after 1 month without any
change in treatment (Table 3).

In 2 patients AZA was discontinued because of allergy. In 1
patients who was prescribed 150 mg/d (2 mg/kg/d), fever, ar-
thralgia and skin involvement (redness) appeared after 1 week,
along with increased LFT (more than 2-fold the ULN). This
patient recovered after the drug was discontinued. In the other
patient, the initial dose of 50 mg/d (0.5 mg/kg/d) was asso-
ciated with allergic reactions (skin redness) and the drug was
discontinued.

In 1 patient who received 150 mg/d (2 mg/kg/d) AZA for 5
years, the patient stopped the drug due to recovery from ocular

disease for 1 year. However, this patient later developed BCC
(Table 3).

DISCUSSION

Evidence of the effectiveness of AZA in the treatment of oc-
ular manifestations in BS is increasing and its use is common.
However, its side effects have overshadowed the decision to
use it extensively (10). In previous AZA trials, discontinuation
due to side effects was significant compared with the placebo
group.

Azathioprine is used as the first choice according to most stud-
ies in ocular BS, with a dosage of 2.5 mg/kg body weight (11).
At this study, the usual starting dose for AZA in practice is
2-3 mg / kg / d. Despite an adequate initial dose, 11 patients
(6.67%) had AZA-related side effects. The drug was discontin-
ued in 5 patients whose side effects resolved after reducing or
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discontinuing the drug. The findings of this study showed few-
er side effects than AZA. This may be due to a minimal dose.

Although some studies find that treating ocular Behcet with a
combination of immunosuppressants and steroids, contrary to
our results, is complicated, but they are consistent with us in
the low side effects of azathioprine (compared to other drugs)
and its effectiveness.(12)

A demographic study close to our study in which AZA was
used for non-infectious ocular inflammation showed that AZA
was a good treatment. However, no response to treatment and
complications were reported at a rate of 0.16 per person per
year. A previous study reported limiting but modifiable side
effects in a quarter of patients (13), a much lower number in
our study.

the adverse events demonstrated before are gastrointestinal
upset, myelosuppression, Liver enzyme level defect, infection,
and allergy (13). Blood profiles were reviewed in all patients,
and Blood cell count indices monitored before and after the
therapy. severe leukopenia in 2 patients (WBC count <3 x 106/
ml) was observed, the numbers of WBC was corrected after
AZA was discontinued in 2 patients.

We don’t have patient with thrombocytopenia but Colombel
and colleagues (14) found myelosuppression during AZA ther-
apy in 27% of patients who had mutation for the thiopurine
methyl-transferase (TPMT) gene.

It was not possible for us to test for TPMT activity, which
inactivates thiopurines such as AZA, before starting treatment
with AZA(15). However, periodic laboratory tests can be used
for patients with blood or liver disorders. However, the role of
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TPMT in other side effects is unknown a (16).

The role of thiopurines in the development of lymphoma in
patients with rheumatoid arthritis, IBD and solid organ trans-
plantation has been proposed and confirmed in previous stud-
ies (17, 18)However, Lewis et al. Argue that the benefits of
AZA outweigh the potential risk of malignancy(19). In the
present study, 1 patient developed BCC. The role of this drug
in neoplasms is debated due to differences in therapeutic doses
of IBD or other diseases (20)

Fever, arthralgias, and myalgias were reported in heart trans-
planted patients and rheumatoid arthritisTreated with AZA
(21-23). 2 cases of our patients have high fever, nausea, and
arthralgia after AZA administration. According to a hypothesis
proposed by Korteliz et al. (4), some drugs may interfere with
AZA for example, Corticosteroids decrease allergic adverse
effects.

Failure to evaluate the effect of interaction between different
drugs on the development of AZA side effects and possible
bias in observations. Designing more detailed and comparative
studies between different and large groups of patients taking

azathioprine can be helpful.

CONCLUSION

The data from our study show that AZA is acceptable in most
patients. The side effects of this drug often improve with dis-
continuation. All AZA side effects occurred in only 11 of 165
patients (6.67%). These side effects included increased AST
/ ALT, pancreatitis, hepatitis, fever and chills, leukopenia, ar-
thralgia, and gastrointestinal upset (nausea and vomiting). Bas-
al cell carcinoma. Our experience suggests that AZA is safe
for patients with BS with ocular clinical presentation and for
efficient management of retinal vasculitis, and that appropriate
administration of AZA can significantly reduce complications
in patients.

ETHICAL CONSIDERATION

All stages of the study were reviewed and approved by the
Ethics Committee of Qom University of Medical Sciences
based on the Helsinki protocol. In addition, all patients partic-
ipating in the study were given informed consent and permis-
sion to access medical records in writing

CONFLICT OF INTRESETS
There are no conflicts of interest in terms of the present man-
uscript.

AVAILABILITY OF DATA AND MATERIALS
The datasets used and analyzed in the current study are avail-
able from the corresponding author on reasonable request.

ABBREVATIONS

BS= Behget’s syndrome, AZA=Azathioprine, ICBD= Inter-
national Criteria for Behcet’s Disease, EULAR=The European
League against Rheumatism, , MTX=methotrexate, CsA=cy-
closporine, BCC=basal cell carcinoma, LFT=liver function
tests, AST=aspartate aminotransferase, ALT=alanine amino-
transferase, ULN=upper limit of normal, IBD=Inflammatory
bowel disease
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