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Background: This work was a retrospective study undertaken in a tertiary eye care hospital
to evaluate the putative prevalence and referral patterns for keratoconus by gender, age, and
region of Saudi Arabia.

Methods: Files from 1638 keratoconus patients from different regions of Saudi Arabia referred
to King Khaled Eye Specialist Hospital, Riyadh, Saudi Arabia, between January 1999 and
December 2010 were analyzed in a retrospective manner.

Results: The patient’s files were reviewed for the demographic factors of age, gender, and area
of origin within Saudi Arabia. Mean age at evaluation was 21.7 (range 14—49) years. In total,
465 patients (28.39%) were aged 21-25 years, with 389 patients (23.75%) being aged 16-20 years.
A minority of patients were aged 10—15 years and 4650 years (34 [2.08%] and 51 [3.11%],
respectively). Keratoconus patients aged 26—30 years and 31-35 years numbered 230 (14.04%)
and 273 (16.67%), respectively. The distribution of patients referred with keratoconus aged
36-45 years was narrower, comprising 113 (6.89%) and 83 (5.07%) patients, respectively.
With respect to gender, 870 (53.11%) of cases were male and 768 (46.89%) were female. With
regard to region, 37.30% were referred from the central region of Saudi Arabia, 37.11% were
from the southern region, 10.50% were from the northern region, and 9.34% were from the
western region. The smallest number of patients came from the eastern region (5.73%).
Conclusion: In total, 1638 patients were referred to King Khaled Eye Specialist Hospital for
treatment of keratoconus from one of the five regions of Saudi Arabia at an average annual
rate of referral of 136.5 patients per year. The overall distribution of keratoconus patients
was almost equal between men and women, with a higher incidence in younger patients aged
16-26 years.
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Introduction

Eye diseases are a serious health problem in the Middle East, particularly in Saudi Arabia.
According to the World Health Organization, there were 314 million people worldwide
with visual impairment in 2002.! The majority resided in developing countries, including
Saudi Arabia.? Visual impairment has remained a serious public health problem that
has a huge and broad impact on society, with serious socioeconomic loss.?

The causes of blindness in Saudi Arabia include cataract, trachoma, non-
trachomatous corneal scars, refractive errors, congenital anomalies, failed medical or
surgical treatment, and glaucoma.* Amblyopia and trauma are also important causes
of less severe and often unilateral loss of vision.

There are limited numbers of studies conducted in Saudi Arabia to estimate
the prevalence of visual impairment and its causes. An epidemiological study
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conducted three decades ago suggested that about 7% of all
Saudi Arabians, and 42% of those older than 40 years, had
cataract or its sequelae.’ Another population-based survey in
the Bisha region of Saudi Arabia reported that the prevalence
of blindness was 0.7% and the prevalence of visual impair-
ment was 10.9%. Cataracts were responsible for 52.6% of
cases of blindness and 20.6% of cases of visual impairment.¢
A recent study conducted in northern Saudi Arabia indicates
that visual impairment is around 14%, with the main medical
causes being refractive errors (36%), cataract (29%), and
diabetic retinopathy (21%).’

Keratoconus is a progressive, noninflammatory corneal
dystrophy characterized by corneal thinning and ectatic
anterior protrusion, resulting in visual impairment.®'? Vision
loss occurs because of the corneal apex being displaced, thus
creating irregular astigmatism. Corneal opacification or scar-
ring is a result of fine breaks in Bowman’s membrane and
damage to Descemet’s membrane in moderate to advanced
keratoconus. Corneal hydrops is the painful imbibition of
aqueous through breaks in Descemet’s membrane, which
forms a scar upon healing.®!?

The ocular symptoms and signs of keratoconus vary
depending upon disease severity. In terms of histology, there
are three signs which typically characterize keratoconus,
ie, stromal corneal thinning with subsequent ectasia, breaks
in Bowman’s and Descemet’s layers, and iron deposits
(hemosiderin pigment) within the basal layer of the corneal epi-
thelium at the base of the cone known as Fleischer’s ring.*®

The condition is typically bilateral, with a reported preva-
lence from 50 to 230 per 100,000 in the general population.®!2
Keratoconus is reported to affect all ethnicities, with a higher
prevalence in Asians than in Caucasians.” Differences in
reported prevalence rates are attributed to variations in
defining keratoconus and to the diagnostic tests used in the
various studies. There is a consensus that the prevalence rate
for keratoconus is about 1 in 2000 worldwide.’

There are a number of studies on the incidence and preva-
lence of keratoconus across the world (Table 2). It is evident
from the studies that keratoconus affects both genders and
is reported to affect all ethnicities. A retrospective study in
the Midlands of the United Kingdom reported a four-fold
increase in the incidence of keratoconus in Asians compared
with Caucasians.' This increase is attributed to consanguinous
relationships, particularly marriages between first cousins,
implying that genetic factors contribute significantly in the
etiology of keratoconus. ' Various genetic studies have implied
a role of genes in the pathogenesis of keratoconus (Table 1).

Dove
Table | Identified loci in keratoconus disease
Locus References
5ql4.3—q21.1 Tang et al"®
20g-12 Fullerton et al'®
15q22.33-24.2 Hughes et al'7
16q22.3—q23.1 Tyynismaa et al'®
3pl4—ql3 Brancati et al'?
2p24 Hutchings et al®
9q Li et al*!
5q21.2 Bisceglia et al*

A retrospective study at King Khaled Eye Specialist
Hospital (KKESH), Riyadh, Kingdom of Saudi Arabia, a ter-
tiary care ophthalmic facility, managed by the Saudi Ministry
of Health, revealed that keratoconus has become the primary
reason for corneal transplantation over the last 20 years.”

The World Health Organization in its 2009-2013 action
plan for prevention of avoidable blindness and visual impair-
ment asserted that population-based data on the frequency
of visual impairment are urgently needed. This is crucial
for identifying the need for treatment and rehabilitation
services, planning, and implementing blindness prevention
programs, and for determining research priorities in different
populations.'

The incidence of keratoconus in the Asir province of
Saudi Arabia in 2001-2002 was reported to be 20 per 100,000
population.?* There is a need to study the incidence and
prevalence of keratoconus in all provinces of Saudi Arabia.
KKESH is the largest ophthalmic facility in Saudi Arabia
where patients from different provinces are usually
referred for treatment of advanced ophthalmic conditions.

Table 2 Comparative studies of males versus females with a
diagnosis of keratoconus

Males Females Patients Reference
with KC with KC (n)

Almost equal Almost equal 288 Hall*®

62% 38% 140 Buxton?

61% 39% 150 Woodward?
69.8% 30.2% N/A Palimeris et al?®
54.7% 45.3% N/A Kennedy et al'?
1.92 (ratio) | (ratio) N/A Tufts et al”
60.1% 39.9% 539 Wang et al*®
40.8% 59.2% 125 Assiri et al**
56% 44% 1093 Fink et al®'
52.9% 47.1% 68 Ljubic®

22.6% 77.3% 128 Jonas et al*®
62% 37.9% 187 Mahadevan et al**
53.11% 46.89% 1638 Abdelmoneam

(present study)

Abbreviation: KC, keratoconus.
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Demographic data from KKESH may reflect the putative
incidence and prevalence pattern of ophthalmic conditions in
Saudi Arabia. This study attempts to estimate the prevalence
of keratoconus referred to this hospital from different regions
of Saudi Arabia.

Material and methods

All subjects in this retrospective study were from one of
the five different geographic regions of Saudi Arabia. In
total, 1638 records of patients diagnosed with keratoconus
and referred to KKESH for evaluation and treatment from
January 1, 1999 to December 31, 2009 were reviewed retro-
spectively. These records were examined for history, visual
acuity, keratometry, refraction, and ocular signs. The records
mentioned that corneal thickness was assessed by corneal
topography and Orbscans. Diagnosis were based upon
changes in best-corrected visual acuity, familial keratoconus,
an irregular surface evidenced by distorted corneal curvature,
keratometry, scissoring of the retinoscopic reflex, or
irregularity in the red reflex on direct ophthalmoscopy.
Clinical signs included at least one of the following: central
corneal thinning, apical stromal scaring, Vogt’s striae (thin
vertical streaks in the posterior stroma or Descemet’s mem-
brane which disappear with digital pressure), Fleischer rings,
or Munson’s sign (protrusion of the lower lid on downgaze
in patients with keratoconus). Demographic information
and the national region from where the patient was referred
were classified according to age, gender, and region (central,
eastern, western, northern, or southern).
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Results

In total, 1638 files for patients referred to KKESH from 1999
to 2009 with a diagnosis of keratoconus were reviewed. The
distribution of patients with keratoconus referred to this
hospital across the five regions of Saudi Arabia is shown in
Figure 1. Of these patients, 870 (53.11%) cases were male
and 768 (46.89%) cases were female. A comparison of the
prevalence of keratoconus in males and females from dif-
ferent studies is shown in Table 2.

The distribution of patients with keratoconus referred to
KKESH according to age is shown in Figure 2. The mean
patient age was 21.7 + 7.32 (range 14-49) years. A total
of 465 patients (28.39%) were aged 21-25 years, followed
by 389 patients (23.75%) aged 1620 years. The smallest
number of patients were aged 10—15 years and 46-50
years, comprising 34 (2.08%) and 51 (3.11%) patients,
respectively. Keratoconus patients in the age range of 2630
years and 31-35 years were 230 (14.04%) and 273 (16.67%),
respectively. The distribution of patients referred with kera-
toconus aged 3645 years narrowed down with 113 (6.89%)
and 83 (5.07%) patients, respectively.

It is clear from these data that a greater number of refer-
rals were from the central and southern regions. The data
further indicate that all regions had an increasing number
of referrals up to 2002, with a drop in referrals in 2003,
followed by an increase through 2009, with an exception
in 2008. It is unclear if this increase in referrals was due to
improvements in diagnosis of keratoconus over the years or
due to an increase in the incidence of keratoconus.
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Figure | Annual distribution of keratoconus patients referred to King Khaled Eye Specialist Hospital from all regions of Saudi Arabia.
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Figure 2 Age distribution of patients referred with keratoconus to King Khaled Eye Specialist Hospital from all regions of Saudi Arabia.

The central and southern regions of Saudi Arabia
had a similar and higher percentage of referred cases of
keratoconus, at 37.30% and 37.11%, respectively. The
northern and western regions had an intermediate level
of referred cases at 10.50% and 9.34%, respectively. The
smallest percentage of referred cases (5.73%) came from
the eastern region.

Table 3 shows the total number of males and females
referred with keratoconus across all five regions. In the cen-
tral region, the distribution of patients referred with kerato-
conus amongst male (49.25%) and female (50.25%) patients
was almost equal. For the eastern and western regions, the
number of patients referred with keratoconus was greater
(61.70% and 62.10%, respectively) in males than in females
(38.30% and 37.90%, respectively). In the northern (54.07%
and 45.93%) and southern regions (52.63% and 47.37%),

the prevalence of referred keratoconus in males and females
did not show a significant variation.

Discussion

Gender and age are important covariable factors in patients
with keratoconus. Although keratoconus affects both genders,
it is still unclear whether a significant difference exists
between males and females. Some studies have implied that
there is no significant difference in the prevalence between
genders.?*? In contrast, a few studies have found a higher

prevalence in men,!'+3¢

while one study suggests that the prev-
alence is higher in women.* These gender differences can be
attributed to biological differences between men and women,
like hormonal changes as a result of the menstrual cycle,
pregnancy, and menopause, which could cause anatomical

and physiological differences between men and women.*’

Table 3 Gender distribution for keratoconus patients referred to King Khaled Eye Specialist Hospital, Saudi Arabia

Year Central Eastern Western Northern Southern
Male Female Male Female Male Female Male Female Male Female
1999 9 5 | 0 | 0 2 0 | 0
2000 2 3 | 0 | 0 0 | 4 3
2001 10 15 2 | 6 2 3 3 19 25
2002 37 36 4 6 10 7 Il 9 49 32
2003 39 35 4 2 8 8 7 4 13 31
2004 27 29 7 3 10 2 7 13 28 33
2005 36 36 3 6 8 7 15 9 39 31
2006 32 36 9 6 12 8 8 Il 37 36
2007 41 36 8 3 10 9 17 9 40 29
2008 29 26 9 6 13 6 Il 8 44 38
2009 42 50 10 3 16 9 12 12 46 30
10 submit your manuscript Clinical Optometry 2012:4

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Keratoconus in Saudi Arabia

Our retrospective analysis suggests that there is no
significant variation between the male and female patient
populations, which is consistent with other reports on gender
distribution.?3!3237

Our results showed a greater percentage (46.89%) of
female representation by 2.49%, when compared with
44.4% for females in the Collaborative Longitudinal Evalu-
ation of Keratoconus study.*® Because data acquisition was
done from medical records over ten years, where it was
reported that different techniques, including topography
and Orbscan, were used in patients for the screening and
diagnosis of keratoconus. It is quite possible that the results
obtained over ten years could incorporate bias because of
use of different kinds of techniques being employed in
diagnosis.

Furthermore, according to this study, the prevalence of
keratoconus was higher in younger patients aged 1626 years
when compared with older patients aged 3650 years. This
is consistent with previous studies, in which it was proposed
that progression of keratoconus slows down with age.

The ability to describe the prevalence of a disease is
important for predicting current and future clinical needs,
and for establishing disease characteristics in a particular
population. It is not common practice to obtain epidemiologi-
cal data from registrations at a tertiary care center.

KKESH is the largest tertiary care ophthalmic facility in
the Kingdom of Saudi Arabia, and is involved in conducting
epidemiological studies that have provided useful data for
planning allocation of eye care resources in Saudi Arabia.*
The present study is the first attempt to investigate the preva-
lence of keratoconus in the general Saudi population. This
study allowed us to undertake a detailed prospective study on
keratoconus, which could address all the shortcomings of our
retrospective study in order to consolidate our observation
in a comprehensive way.

In this study, the estimated prevalence of keratoconus
referred to KKESH in Saudi Arabia is 0.81 per 100,000
citizens, which is lower than what has been previously reported.
This lower prevalence of keratoconus observed at KKESH may
be a result of some patients being referred to other ophthalmic
facilities or hospitals, in or out of Saudi Arabia, suggesting
that the results of this study may not be a true representation
of prevalence of keratoconus in Saudi Arabia. A potential for
underdiagnosis and undertreatment exists. Improved screen-
ing and diagnostic strategies could identify currently unrec-
ognized keratoconus cases. There is also a need for studies
evaluating the contribution of environmental or geographical
factors to the prevalence and severity of keratoconus. An

earlier report suggested that the prevalence is related to a
combination of both genetic and environmental factors. This
study of keratoconus patients at KKESH confirms the puta-
tive prevalence of keratoconus, which does not appear to vary
significantly amongst the different regions within the Saudi
Arabia. It can be inferred from the widespread frequency of
consanguinous marriages in Saudi Arabia that the prevalence
of keratoconus should be significantly higher, particularly if
there is a factor of autosomal recessive inheritance. '’
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