Turkiye Klinikleri ] Ophthalmol 2018;27(4):249-54

I ORIJINAL ARASTIRMA ORIGINAL RESEARCH I

Mustafa KOSKER,?

Osman CELIKAY,?

Sinan CALISKAN,?

Tolga BICER,?

Cem OZISLER,®

Ferda ALPASLAN PINARLI®
Canan GURDAL®

Clinics of

30phthalmology,

°Rheumatology,

°Genetic Diagnostic Center,

Diskap! Yildinm Beyazit Training and
Research Hospital,

Ankara

Received: 23.09.2017

Received in revised form: 26.11.2017
Accepted: 14.12.2017

Available online: 25.10.2018

Correspondence:

Mustafa KOSKER

Diskap! Yildinm Beyazit
Training and Research Hospital,
Clinic of Ophthalmology, Ankara,
TURKEY/TURKIYE
mustafakosker0 @ gmail.com

Copyright © 2018 by Turkiye Klinikleri

DOI: 10.5336/0phthal.2017-58171

The Association Between Uveitis and
Familial Mediterranean Fever:
Coincidence or Association?

Uveit ve Ailesel Akdeniz Atesi Arasindaki [liski:
Rastlant1 ma Iliski mi?

ABSTRACT Objective: To evaluate the association between uveitis and Familial Mediterranean
Fever (FMF). Material and Methods: This retrospective study was performed to evaulate the
prevalence of uveitis in patients with FMF referred to Genetic Diagnostic Center at Diskapi
Yildirim Beyazit Training and Research Hospital from June 2011 to June 2015. We included all
132 patients with FMF. Results: Four of the 132 patients with FMF had uveitis. Three of the 4 pa-
tients had anterior uveitis, and 1 had posterior uveitis. One of the patients with anterior uveitis
also had a history of recurrent episcleritis. All 4 patients with FMF and uveitis have been on
Colchicine. Two of the 29 patients (6,9%) with a heterozygous mutation (E148 and M694V), 1
of the 35 patients (2.9%) with a homozygous mutation (M694V/M694V), 1 of the 51 patients
(2%) with a compound heterozygous mutation (M694V/M680I) had uveitis. None of the 17 pa-
tients without a Mediterranean fever (MEFV) gene mutation had uveitis. The prevalence of
uveitis in the FMF patients (3.1%) was significantly higher than the highest prevalence of uveitis
reported in the literature (0.12%). In our study, FMF was a predisposing factor in the develop-
ment of uveitis [odds ratio: 26 (95% CI: 8.3-81.3)], especially in patients with M694V mutations
[odds ratio: 33.8 (95% CI: 9.3-122.1)]. Although 2 of the 4 patients with uveitis had hyperten-
sion and asthma, none had any systemic diseases predisposing to uveitis. Conclusion: MEFV gene
mutations, particularly in M694V mutations, may be a predisposing factor in the development of
uveitis.
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OZET Amag: Uveit ve Ailesel Akdeniz Atesi (AAA) arasindaki iliskiyi degerlendirmek. Gereg ve
Yontemler: Bu retrospektif calisma Haziran 2011 ile Haziran 2015 arasinda Digkap: Yildirim Be-
yazit Egitim ve Arastirma Hastanesi Genetik Tan1 Merkezine yonlendirilen AAA hastalarindaki
tveit prevalansini degerlendirmek i¢in yapildi. AAA hastaligi olan 132 hasta caligmaya dahil
edildi. Bulgular: AAA hastalif1 olan 132 hastanin 4’tinde tveit vardi. Dért hastanin 3’iinde 6n
iiveit, I’inde arka iiveit vardi. On iiveitli hastalardan birinde de tekrarlayan episiklerit vardi.
Uveiti olan 4 AAA hastas da kolsisin tedavisi almaktaydi. Heterozigot mutasyonu olan 29 has-
tanin 2’sinde (%6,9) (E148 and M694V), homozigot mutasyonu olan 35 hastaniin 1’inde (%2,9)
(M694V/M694V), compound heterozigot mutasyonu olan 51 hastanin 1’inde (%2) (M694V/
M680I) iiveit saptandi. Akdeniz atesi (MEFV) gen mutasyonu olmayan AAA’l hastalarin hig-
birinde tiveit saptanmadi. AAA hastalarindaki iveit prevelans: (%3,1) literatiirde rapor edi-
len en yiiksek iiveit prevelansindan (%0,12) anlaml olarak yiiksek bulundu. Calismamizda
AAA iiveit gelisimi icin bir risk faktorii olarak bulundu [odds ratio: 26 (%95 GA: 8,3-81,3)].
M694V mutasyonu bulunan AAA hastalarinda tiveit riskinin daha da arttigi goriildi [odds
ratio: 33,8 (%95 GA: 9,3-122,1)]. Uveiti bulunan 4 hastanin 2’sinde hipertansiyon ve astim
bulunmasina ragmen hi¢bir hastada tiveite neden olabilecek sistemik bir hastaliga rastlan-
madi. Sonug: MEFV gen mutasyonlari, 6zellikle M694V bolgesindekiler, iiveit gelisiminde bir
risk faktorii olabilir.

Anahtar Kelimeler: Ailesel akdeniz atesi; tiveit; inflamasyon; M694V
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veitis is a common extra-articular sign of

l | many systemic inflammatory diseases such
as Behcet’s disease or ankylosing spondyli-

tis."? While it is not clear how these systemic dis-
eases predispose to ocular inflammation, it has been

recently hypothesised that IL-1 might have a role
in the pathogenesis of eye and joint disease.?

The pyrin protein, which is coded by Mediter-
ranean fever (MEFV) gene, reduces the activation
of IL-1B by inhibiting the catalytic activity of cas-
pas-1. Because the pyrin interaction with caspase-
1 decreases in the presence of the MEFV mutations,
mutations associated with Familial Mediterranean
Fever (FMF) might reduce the inhibitor affect of
the pyrin on the interleukin (IL)-1B activation, and
thus IL-1B becomes more active than usual.*

Based on that IL-1B might have an important
role in the pathogenesis of both uveitis and FMF dis-
ease, the purpose of our study is to investigate the
prevalence of uveitis in patients with FMF in order
to consider whether MEFV gene mutations might be
a predisposing factor in the development of uveitis.

I MATERIAL AND METHODS

This retrospective study was performed to be able
to examine the prevalence of uveitis in patients
with FMF seen at Genetic Diagnostic Center in
Diskap1 Yildirim Beyazit Training and Research
Hospital from June 2011 to June 2015. A retro-
spective chart review of the health records was
conducted in patients with FMF in August 2016.
The study was approved by the ethics committee
of Digkap1 Yildirim Beyazit Training and Research
Hospital and conducted in accordance with the
tenets of the Declaration of Helsinki. Written in-
formed consent was obtained from all subjects.

The inclusion criteria for potential subjects
with FMF were a diagnosis of FMF made according
to MEFV gene sequencing and clinical criteria® by
genetic specialists (F.A.P.) and a rheumatologist
(C.0O.). The diagnosis of uveitis was made according
to the signs on slitlamp examination by the oph-
thalmologists (M.K., S.C., O.C. and C.G.). We ex-
cluded the patients who have comorbidities which
might lead to uveitis.
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We examined the best-corrected visual acuity
(BCVA), intraocular pressure, anterior and poste-
rior segment of the eye. Routine laboratory evalu-
ation consisted of a complete blood count with
differential, biochemical analysis, urinalysis, and
erythrocyte sedimentation rate, antinuclear anti-
body, rheumatoid factor, C-reactive protein,
human leukocyte antigen typing, angiotensin-con-
verting enzyme, pathergy test, skin tuberculin test,
chest radiography, syphilis, toxoplasma, herpes,
and Lyme serology were done in FMF patients with
uveitis to be able to exclude the other probable eti-
ologies. Standardization of Uveitis Nomenclature
working group criteria was used for classification
of anatomic location.® Anatomically, uveitis was
classified as anterior, intermediate, posterior, or
panuveitis.

We included all 132 patients with FMF seen
in the Genetic Diagnostic Center from June 2011
to June 2015. We also compared the prevalence of
uveitis in the FMF group (3%) with the highest
prevalence of uveitis reported in the literature to
be able to understand whether FMF is a predispos-
ing factor for the development of uveitis.

MEFV GENE SEQUENCING

MEFV Gene Sequencing was performed as de-
scribed in a previous study.” Genomic DNA was ex-
tracted from the blood samples of the all subjects
using a DNA Isolation Kit for Mammalian Blood
(Roche Diagnostics, Indianapolis, IN). The exons 2
and 10 of the MEFV gene and flanking regions of
these exons were amplified by the polymerase
chain reaction (PCR) by using a specific primer set.
Sequencing of amplicons was performed on an ABI
Prism 3130XL Genetic Analyzer (ABI Applied
Biosystems, Foster City, CA) by using the ABI
BigDye Terminator Cycle Sequencing Kit v3.1 (ABI
Applied Biosystems, Foster City, CA) according to
the manufacturer’s instructions.

STATISTICAL ANALYSIS

Data analysis was performed using Number
Cruncher Statistical System (NCSS), 2007 Statistical
Software (Utah). Qualitative data were analyzed by
Pearson x2 and Fisher exact tests. Odds ratio and
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95% confidence intervals (CI) were also calculated.
P value lower than 0.05 was considered statistically
significant.

I RESULTS

Eighty two of the patients were female and 50 were
male. Four of the 132 patients with FMF had
uveitis. While the mean age of 4 patients with
uveitis was 49.8 years (range, 48-55), that of 132
patients without a history of uveitis was 37.0
(range, 5-67) (p<0.001) (Table 1). Three of the 4 pa-
tients had anterior uveitis, and 1 had posterior
uveitis (Figure 1). One of the patients with ante-
rior uveitis also had a history of recurrent episcle-
ritis (Table 2). All 4 patients with uveitis had
unilateral involvement. All 4 patients with FMF
and uveitis have been on Colchicine for a mean of
5.6 years (range, 6 months - 12 years) and have had
clinical signs of FMF for 24 years (range, 1-47
years) (Table 1).

Of 132 patients with FMF, 51 had a compound
heterozygous mutation, 35 had a homozygous mu-
tation, and 29 had a heterozygous mutation. Sev-
enteen of 132 patients had no MEFV gene mutation
(Table 3). Two of the 29 patients (6,9%) with a het-
erozygous mutation (E148 and M694V), 1 of the 35
patients (2.9%) with a homozygous mutation
(M694V/M694V), 1 of the 51 patients (2%) with a
compound heterozygous mutation (M694V/M680I)
had uveitis (Table 2). None of the 17 patients with-

out a MEFV gene mutation had uveitis. Although 2
of the 4 patients with uveitis had hypertension and
asthma, none had any systemic diseases predispos-
ing to uveitis.

The prevalence of uveitis in the FMF group
(3.1%) was significantly higher than the highest
prevalence of uveitis reported in the literature
(0.12%) (P<0.001).8 According to our results, FMF
was a predisposing factor in the development of
uveitis [odds ratio: 26 (95% CI: 8.3 - 81.3)], espe-
cially in patients with M694V mutations [odds
ratio: 33.8 (95% CI: 9.3- 122.1)] (p<0.0001).

Three patients with active anterior uveitis were
treated with tropicamide and topical steroids in ad-
dition to their ongoing oral colchicine treatment.
The uveitis was in remission in the patient with pos-
terior uveitis and we did not start any medication in
addition to his ongoing oral colchicine treatment.

I DISCUSSION

Uveitis is a common extra-articular manifestation
of many inflammatory diseases involving the joints.
While IL-1 is one of the cytokines in pathogenesis
of arthritis, it is not clear what the exact influence
of it in the development of uveitis. It has been re-
cently implicated IL-1 in the pathogenesis of
uveitis.? In the pathophysiology, a mutation of
the MEFV gene disrupts the function of pyrin
protein, which has an autoregulatory effect in in-
flammatory processes.* Based on that IL-1B might

TABLE 1: Demographic and general properties of the uveitic patients with familial mediterranean fever (FMF).
Diagnosis Complaint Duration of
Age/Sex duration of duration of Genetic Colchicine therapy
Case no (year) Eye FMF (year) FMF (year) mutation (year, dose) Comorbidities
Case 1 55/ F L 12 42 M694V/M680I 12 (4x1) Hypertension
Compound heterozygote and asthma
Case 2 50/F R 1 9 M694V/M694V 1(3x1) Hypertension and
Homozygote asthma
Case 3 48M R 9 44 E148 9 (2x1)
Heterozygote
Case 4 50/F L 0.5 1 M694V 0.5 (2x1)
Heterozygote

F: Female, M: Male, L: Left, R: Right.
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FIGURE 1: Pseudophakia and posterior capsule opacification A, B); retinal vascular sheathing and inactive retinal scar in the peripheral inferior temporal fun-
dus in the right eye of case 3 C); Retina map of the right and left eye of the case 3 D).

TABLE 2: Examination findings of the uveitic patients with familial mediterranean fever (FMF).
Caseno  Type of Uveitis BCVA (RIL) Bio IOP (mmHg) F
Case 1 Anterior 1.0/0.5 Medium-sized keratic precipitates on the 13.9/16.7 Normal
inferior aspect of the coreal endothelium,
3+ cells in the anterior chamber, fix dilated pupil,
posterior synecia, posterior subcapsular cataract in LE
Case 2 Anterior 1.011.0 2+ cells in the anterior chamber, posterior syneciain RE ~ 11.2/13.2 Normal
Case 3 Posterior 0.11.0 Pseudophakia and posterior capsule opacification in RE ~ 13.2/12.1 3 (+) vitritis (sequela)
cellophane magulopathy,
retinal vascular sheathing
and inactive retinal scar in
the peripheral inferior
temporal fundus
Case 4 Anterior /Episcleritis 1.0/1.0 1+ cells in the anterior chamber and episcleritis in LE 16.2/15.4 Normal

BCVA: Best corrected visual acuity, R: Right, RE: Right eye, L: Left, LE: Left eye, IOP: Intra ocular pressure.

have an important role in the pathogenesis of
both uveitis and FMF disease, we investigate the
association between FMF and uveitis. Our study
is first to examine the association between uveitis
and FMF by evaluating the prevalance of uveitis
in patients with FMF.
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Ocular findings have rarely been reported in
FMF. Firstly, Michaelson et al. has reported retinal
colloid bodies in a patient with FMF.? Then, epis-
cleritis in 4 cases, panuveitis in 2 cases, and anterior
uveitis in 2 cases have been reported up to now.” 12

In our study, 4 of the 132 patients with FMF had
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TABLE 3: Detected mediterranean fever gene mutations in patients with familial mediterranean fever.
Compound Heterozygote N Homozygote Mutations N Heterozygote Mutation N Mutation Negative
MB94V/MB80I 21 MB94V/MBI4V 22 MB94V 14
MB94V/E148Q 11 M680I/MB80I 5 E148Q 9
MB94V/V726A 9 V726ANT726A 5 M80! 3
G304R/M680I 3 E148Q/E148Q 3 V726A 2
MG80IN726A 4 R761H 1
Other mutations 3
Total 51 35 29 17

uveitis. Three of the 4 patients had anterior uveitis,
and 1 had posterior uveitis. One of the patients
with anterior uveitis also had a history of recurrent
episcleritis.

Reported prevalence of uveitis in the literature
was between 0.06% and 0.12%.%!® Prevalence of
FMF ranges from 1:200 to 1:1000."* When com-
pared the prevalence of uveitis in the FMF group
(3.1%) with the highest prevalence of uveitis re-
ported in the literature (0.12%), the prevalence of
uveitis in the FMF group was still statistically sig-
nificantly higher than that reported previously.? It
has been reported that M694V and M680I muta-
tions were the most common mutations in patients
with FMF as in our study.!* In the present study, 2
patients with uveitis and FMF had a heterozygous
mutation (M694V and E148 in 1 case each), 1 had
a compound heterozygous mutation (M694V/-
M680I) and 1 had homozygous mutation (M694V/-
M694V). According to our results, FMF was a pre-
disposing factor in the development of uveitis, es-
pecially in patients with M694V mutations. M694V
mutations have been found to be associated with
more severe forms of the disease and higher fre-
quencies of arthritis.">'¢ In harmony with that, 3 of
4 patients who developed uveitis in our study had
a M694V mutation.

Systemic investigation of the uveitis etiology
did not also reveal any disorder except FMF. Two
of the 4 patients with uveitis and FMF had hyper-
tension and asthma. Our hypothesis is supported
by the fact that the patients with uveitis did not
have any diagnosed systemic diseases other than
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FMF, which may lead to uveitis. It was also inter-
esting that the mean complaint duration of FMF
was 43 years in 2 patients with severe ocular se-
quela (case 1 and 3) and 5 years in other 2 patients
without any severe ocular sequela (case 2 and 4).
We feel that the total exposure time to inflamma-
tion in FMF patients might affect the severity of
the uveitis.

As a result, our study is the first to describe
an association between uveitis and MEFV gene
mutations. According to our results, inflamma-
tion may tend to develop uveitis in patients with
FMF. We hypothesize that MEFV gene mutations
leading to IL-1B activation may be a predispos-
ing factor in the development of uveitis and IL-
1B might have a crucial role in the pathogenesis
of both FMF and uveitis. Thus, all FMF patients
should have routine eye exams. More researches
including more patients are required to further
understand the association between uveitis and
FMF.
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