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Ailevi Akdeniz Atesinin Korneaya Etkisi

Amag:Ailevi Akdeniz Atesi (AAA) hastalarinda korneal yapisal degisiklikleri arastirmak.

Gereg ve Yontem: Calismaya AAA hastasi olan 64 kisi (calisma grubu) ile herhangibir goz hastaligi olmayan, yas ve cinsiyet uyumlu 49
kisi kontrol grubu olarak alindi. Santral kornea kalinligi, endotel hiicre sayisi (EHS), hiicrelerin hegzagonalite yiizdesi(HEXA) ve varyasyon
katsayisi (VK) ultrasonik pakimetre ile degerlendirildi.

Bulgular: Calisma grubunda, ortalama santral kornea kalinhigi(SKK) 516.89+ 32.23 iken kontrol grubunda 545.12+24.56 olarak
bulundu. Endotel hticre sayisi(EHS), hegzagonalite ylizdesi(HEXA) ve hiicre varyasyon katsayisi(VK) sirasiyla 3402.51£383.84 cells/mm?,
26.72%4.55%, and 68.6018.63 % idi. Kontrol grubunda ise ayni parametreler 3339.46+322.60 cells/mm?, 27.59+ 5.23%, ve 67.34% 9.38%
olarak bulundu. Bu parametrelerden santral kornea kalinhgi(CCT) ise iki grup arasinda istatiksel olarak anlamli farkli bulundu(p=0.011).
Sonug: Calisma sonuglarina gore AAA hastalarinda, saglkli bireyler ile karsilastirildiginda onemli korneal morfolojik-yapisal degisiklikler
olabilir.

Anahtar Kelimeler: Ailevi Akdeniz Atesi, Kornea, inflamasyon, Santral Korneal Kalinlik, Korneal Endotel

The Effect of Familial Mediterranean Fever Disease on The Cornea

Objective: To investigate corneal structural in patients with Familial Mediterranean Fever (FMF).

Methods: This case-control study included 64 patients with FMF and, 49 age and gender similar healthy subjects without any eye
disease. Endothelial cell density (ECD), the coefficient of variation in cell size (CV) and percentage of hexagonality were measured by
non-contact specular microscopy, central corneal thickness (CCT) was measured by ultrasonic pachymetry.

Results: The mean CCT value was 516.89+ 32.23 um in the study group and 545.12£24.56 um in the control group. The mean ECD, CV,
and percentage of hexagonality values were 3402.51+383.84 cells/mm?, 26.72+4.55%, and 68.60+8.63%in the study group, respectively
and 3339.461322.60 cells/mm?, 27.59+ 5.23%, and 67.34% 9.38% in the control group, respectively. Of these parameters, the CCT values
were statistically significantly different between the study and control groups (p = 0.011).

Conclusion: Compared to healthy individuals, patients with FMF may have significant morphological changes in the structure of the
cornea.
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INTRODUCTION

FMF is a disease with recurrent attacks of fever, arthritis
and serositis. Recently, there has been frequent discussion of
findings of vasculitis that are seen in FMF patients. FMF is
widespread among populations of eastern Mediterranean or-
igin such as non-Ashkenazy Jews, Arabs, Turks and Armenians

().

When the genetic analysis is made of patients, it is seen
to be consistent with an autosomal recessive pattern of in-
heritance. Previous studies which have determined some
mutations have shown that these mutations originate from
the Eastern Mediterranean and are based on a very long his-
tory. The gene responsible for the disease was identified in
1997, and FMF was defined as “impairment in the response
to inflammation in the organisms a result of mutations in the
MEFV gene” (2).

The MEFV gene encodes the pyrin protein and this im-
munoregulatory molecule consists of 781 amino acids and
although the definitive physiological role is not clear it is
assumed to play a part in the regulation of inflammation,
apoptosis, and cytokine production (3,4).

There is a wide spectrum of effects of inflammation on
the eye and vision. In literature, it has been reported that the
frequency of episcleritis, posterior scleritis and uveitis (ante-
rior, intermediary and posterior) is increased in FMF patients.
There are also studies that have reported retinal amyloidosis
and conjunctival goblet cell destruction (5).

Since the cornea is the most important refractive element
of the eye and other corneal diseases, accurate evaluation
of the cornea has become very important in refractive sur-
gery, which has been increasingly performed. Kosekahya et
al. mentioned that FMF patients have an increased risk of
corneal ectasia compared to healthy subjects (6). However,
the effect of FMF on corneal morphology is still not clear. The
studies related to the cornea in FMF patients are insufficient.
Therefore, this study aimed to investigate whether FMF af-
fects the corneal structure with the use of specular microsco-
py and pachymetry.

MATERIALS AND METHODS

This case-control study included 64 patients with FMF and
49 age and gender-matched healthy subjects without any eye
disease apart from refractive errors and the data of all par-
ticipants of the study were analyzed retrospectively. Among
the subjects who applied to the tertiary care hospital for a
routine examination. As the control group, 49 healthy, age
and gender matched individuals were included in the study.

The majority of FMF patients were in the pediatric age
group and were referred to us by the pediatric or genetics
clinics. Patients diagnosed with FMF based on clinical and ge-

netic analysis results were consulted to us for ocular inflam-
matory complications. Patients with FMF had used colchicine
for an average of 3.1(2-8) years and had clinical symptoms
for 4.3(3-10) years.

Potential subjects with any ocular surface disorder, glau-
coma, intraocular surgery, uveitis, corneal dystrophy or de-
generation, contact lens wear, or a history of diabetes, and
subjects using topical ophthalmic and/or systemic drug(s) in
both groups were also excluded from the study.

All subjects were examined by the same ophthalmolo-
gist. The examination included best corrected visual acuity,
slit lamp biomicroscopy, intraocular pressure measurement,
and fundoscopy, in addition to specular microscopy and
pachymetry measurements. Central corneal thickness (CCT)
measurements were obtained with a pachymeter (Nidek,
Echoscan US- 4000, Japan). ECD, percentage of hexagonality,
and CV were performed using non-contact specular micros-
copy (Topcon SP 3000P, Topcon Corp., Tokyo, Japan). Three
digital photographs of the central cornea were taken to assess
endothelial cells. Using these photographs, measurements of
ECD, percent hexagonality, and coefficient of variation in cell
size (CV) were obtained based on the study of McCarey et al.
(7). According to the study of Doughty et al(8), photographs
with endothelium of >75 countable cells were included for
reliability assessments.

The number of cells in 1T mm2 area was defined as ECD.
The percentage of hexagonal cells is the percentage of 6-sid-
ed cellsand is a measure of the degree of pleomorphism. The
coefficient variation is the calculated degree of polymegath-
ism and was obtained by dividing the standard deviation by
the mean cell area. These values were calculated automati-
cally by specular microscopy.

Statistical Analysis

Data analysis was conducted using SPSS version 16.0 (IBM
Corporation, Chicago, IL, USA). Data were given as meanzt
standard deviation (SD) and median (min-max) values, and
categorical data as number (n) and percentage (%). The con-
formity of continuous variables to normal distribution was
tested with the Kolmogorov-Smirnov test. The Chi-square test
was used for comparisons between categorical variables. The
Student’s t-test was used to compare age, ECD, CCT, CV, and
the percentage of hexagonality between the groups. A value
of p< 0.05 was considered statistically significant. Because of
the FMF is an uncommon disease in the community, no pow-
er analysis was done.

RESULTS

The study comprised 22 males and 42 females with a
mean age of 8.6%3.4years in the study group, and 24 males
and 25 females with a mean age of 9.52.6 years in the con-
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trol group. There was no significant difference between the
groups in terms of age or gender. The mean CCT value was
516.89£32.23 um in the study group and 545.12424.56um
in the control group. The CCT values were significantly lower
in the study group than the control group (p = 0.011). The
mean ECD, CV, and percentage of hexagonality values in the
study group were 3402.51+ 383.84 cells/mm?, 26.72+ 4.55%,
and 68.60+ 8.63%, respectively, and 3339.46+322.60 cells/
mm2, 27.59%5.23%, and 67.34%£9.38% in the control group,
respectively (Table 1).

Table 1. The mean corneal parameter values, and demographic
data in the study and control groups

FMF group (n=64) | Control group (n=49) ol
mean=SD mean=SD

Age, (years) 8.6+34 9.5+ 26 0130
Gender, (M/F) 22/42 24/25 0.127
o, (%) 26.72+ 455 2159+ 5.3 0346
ECD, (cells/mm2) 3402+ 383 3339+ 322 0.356
HEXA, (%) 68.60+ 8.63 6734+ 9.38 0.460
(T, (um) 516.89+ 32.23 54512+ 24.56 <0.001
ECD= endothelial cell density, CV= coefficient of variation in cell size, HEXA=percentage
of hexagonality, CCT= central corneal thickness. F= female, M= male.
(hi-square tests and Student’s t tests were used. Bold p values show statistically significance
(p<0.05)

As uveal tissues and the conjunctiva have more blood cir-
culation than other tissues in the eye, they are particularly
sensitive to inflammatory reactions. In literature, it has been
reported that the frequency of episcleritis, posterior scleritis
and uveitis (anterior, intermediary and posterior) is increased
in FMF patients. There are also studies that have reported
retinal amyloidosis and conjunctival goblet cell destruction
(5). However, there are few studies in literature related to the
relationship between inflammation and the cornea. Koseka-
hya et al. mentioned that FMF patients have an increased risk
of corneal ectasia compared to healthy subjects. Corneal to-
mographic features and the relationship of keratoconus with
FMF may be important in a refractive surgery (6). The result
is similar in our study, the CCT values were statistically sig-
nificantly different between the FMF and control groups. The
central corneal thickness value was found to be thinner in the
FMF group. However, Kosekahya et al. made the tomographic
analysis of all the eyes with Pentacam HR. Nevertheless, it is
necessary to study more about this.

Mutations in the MEFV gene cause impairment in the im-
mune response in tissue and the emergence of persistent
inflammatory reactions. Interleukin (IL)-1 is a proinlamma-
tory cytokine that provides the production of cytokines and
chemokines and plays one of the most important roles in in-

flammatory processes. Pyrin protein reduces the activation
of IL-1B by inhibiting the catalytic activity of caspase-1. As
pyrin interaction with caspase-1 is reduced in the presence of
the MEFV mutations in the B30.2 domain where pyrin protein
binds to caspase-1, the mutations associated with FMF might
be effective in reducing pyrin inhibition of IL-1B activation,
and subsequently, IL-1B becomes more than usually active

(9).

Keratocytes, which are present between collagen lamel-
lae, maintain the structure of the corneal stroma. Metallopro-
teases that degrade extracellular collagen are produced by
keratocytes. IL-1 and plasminogen are essential mediators for
collagen degradation. The plasminogen system contributes
to tissue repair through activation of the matrix metallopro-
teinases (MMPs), the release of growth factors from the extra-
cellular matrix and degradation of the extracellular matrix.
It is thought that urokinase-type plasminogen activator (uPA)
is involved in corneal disorders and the regulation of wound
healing in the cornea. In patients with corneal ulcerations,
UPA is expressed in leukocytes and corneal fibroblasts sug-
gesting that it may be a key regulator of corneal stromal deg-
radation. uPA has direct involvement in plasmin-mediated
collagen degradation which is induced by IL-1 and through
the activation of MMP-9, has essential involvement in the
promotion of leukocyte infiltration in corneal inflammation
(10).

IL-1 has been shown to be associated with keratoconus
and cause an increase in keratocytes apoptosis and collagen
degradation (11). This could be a reason for the finding of
thinner corneal thickness in the FMF group in the current
study, and the result obtained is supported by this previous
study.

Inflammation is known to reduce the expression of the
aqueous humor by affecting the ciliary part and uveoscleral
outflow (12). A reduction in aqueous humor causes impaired
cornea metabolism and metabolic waste products and harm-
ful components cannot be removed from the environment.
To be able to overcome this unwanted situation, the cornea
requires more oxygen and these triggers structural changes in
the cornea resulting in a vicious circle of oxidative stress and
inflammation. In the acute phase, the response of the cornea
to this condition is swelling of the endothelial cells, stromal
edema, increased corneal thickness. In corneas with chronic
inflammation and tissue hypoxia, with the resorption over
time of stromal edema, there is a deterioration of the stromal
structure and there may be thinning with possible collagen
loss. C. Mesut et al. showed that the effects of hypoxia on the
cornea affected the cornea structurally (13). The results of the
current study supported the view that the corneal structure
was changed by inflammation and hypoxia together.
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The corneal metabolism depends on the conjunctival vas-
cular network circulation, atmospheric oxygen and aqueous
humor. In previous studies related to hypoxia, it has been
shown that there are changes in the extracellular matrix
through activation of collagenolysis of free radicals caused
by structural changes in the stroma from the increased pro-
duction of free radicals as a result of a series of reactions in
corneas which chronically cannot provide sufficient oxygen
(14,15). Some studies have shown that hypoxia makes a neg-
ative contribution to prognosis in chronic inflammation and
metabolic acidosis (16,17).

Colchicine has a known adverse effect on wound healing
through collagenase activation (18). Long-term use of colchi-
cine for treatment in FMF patients may also be associated
with collagenase activity and tissue destruction. Therefore,
inflammation, hypoxia, and the use of colchicine are a series
of complex mechanisms on cornea metabolism. There is a
need for wider and more advanced studies to reach a clear
knowledge of which factor is more effective on cornea tissue
destruction. Our patients with FMF had used colchicine for an
average of 3.1(2-8) years. According to this information, the
use of colchicine longer may cause thinner cornea.

In our study, the mean ECD, CV, and percentage of hex-
agonality (HEXA)values were not statistically significant be-
tween groups. In a study in patients with uveitis, central ECD
and percentage hexagonality was lower in eyes with uveitis
(19). However, the anatomical localization of the uveitis in
their study, the intensity and frequency of the uveitis attack
may change the effect on the endothelium. Therefore, more
and wider studies are needed on inflammation and corneal
changes.

According to the results of our study, the thinner cornea in
a patient with FMF may suggest that these patients are at risk
for corneal ectasia in the future.

It’s important to know that the patient is FMF, especially
in refractive surgery, because with the effect of chronic in-
flammation, the final refraction may change over time. This
information may change the surgical plans.

According to our hypothesis, more careful approach
should be taken to FMF patients in corneal interventions be-
cause of the potential risk of corneal ectasia.
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