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Mohammed A Abu Ameerh Purpose: To study a sample of keratoconus patients, who were referred to Jordan University
Rola M Al Refai Hospital for possible penetrating keratoplasty (PKP), and provide basic epidemiological
Muawya D Al Bdour analysis.

Ophthalmology Department, jordan Method: A descriptive study; we reviewed the medical records of 308 keratoconus patients
University Hospital, Amman, Jordan referred for possible PKP. The following parameters were collected and analyzed: sex
predilection, age at presentation, best corrected visual acuity, severity, bilaterality of the disease,
and its association with vernal catarrh.

Results: Males constituted 61.6% while females constituted 38.4% of the study group. The
mean age at presentation for males and females was 19.1 and 19.9 years, respectively. The best
corrected visual acuity on evaluation was =6/60 in 60.4% of males’ eyes and 57.9% of females’
eyes; >6/60 and <6/12 in 30% of males’ eyes and 28.5% of females’ eyes; and =6/12 in 9.6%
of males’ eyes and 13.6% of females’ eyes. Regarding the severity, 72.3% of males’ eyes and
71.8% of females’ eyes had severe keratoconus; 17.3% of males’ and 28.2% of females’ eyes
had moderate keratoconus; and 10.4% of males’ eyes had mild keratoconus, which was not
recorded in females. 90.5% of male patients and 93.2% of female patients had bilateral disease
and vernal catarrh was recorded in 33.7% of males and 35.6% of females.

Conclusion: Keratoconus was found to be more prevalent in Jordanian males referred for PKP
than females, keeping in mind that this doesn’t reflect the real sex predilection in the general
population. Males also presented at a younger age. We didn’t find any association between
gender and bilaterality, nor association with vernal catarrh.
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Introduction

Keratoconus is a corneal ectasia characterized by a central and paracentral corneal thinning.
Recent investigations suggest that keratoconus may have an inflammatory etiology.! Early
histopathologic features include thinning and ectasia of the corneal stroma, iron deposition
in the epithelial basement membrane, and breaks in Bowman’s layer.* Despite intensive
clinical and laboratory investigation, its precise etiology is unknown.>¢ Keratoconus is
mostly an isolated disorder, although several reports describe systemic association with
Down syndrome, Leber’s congenital amaurosis, and connective tissue disorders such as

Turner’ syndrome.”® Atopy and vernal keratoconjunctivitis (VKC) are often cited as being
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highly associated with keratoconus.”!? Keratoconus causes deterioration in vision as there

that will require rather sequential treatment ranging from glasses to contact lenses to

Email mohammd_73@yahoo.com intrastromal corneal rings, and, in many, penetrating keratoplasty (PKP).!:!?
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The purpose of our study is to provide the first
epidemiological analysis of a large group of keratoconus
patients who were referred to Jordan University Hospital
(JUH) as cases in need for PKP.

Materials and methods

We reviewed and analyzed medical records of 308 patients.
Those patients were referred and assessed at the ophthalmology
department at JUH, a tertiary care centre, between June 2008
and March 2010. Collected data included gender of patients,
and age at presentation.

Patients were diagnosed to have keratoconus based on
clinical examinations, which included slit lamp assessment
and corneal topography using a Pentacam (OCULUS,
Wetzlar, Germany). There are many classifications to describe
the severity of keratoconus. We have chosen the keratometric
classification as it is a simple, and applicable practice at our
unit. According to average keratometric readings, eyes were
sub classified into: mild keratoconus (<48 diopters), moderate
(48-54 diopters), and severe (>54 diopters).

Eyes were assigned to 3 groups according to the best
spectacle-corrected visual acuity: the first group included
eyes with a visual acuity of =6/60 (20/200), the second
group included eyes with a visual acuity of >6/60 (20/200)
and <6/12 (20/40), while the third group was those eyes with
visual acuity of =6/12 (20/40).

Patients who had active or inactive typical signs of VKC
were identified. Finally the bilaterality of the disease was
looked at and analyzed.

All patients referred to our department for possible PKP
between June 2008 and March 2010, and who were diagnosed
to have keratoconus based on clinical examination and cor-
neal topography were included in the study.

Patients who underwent corneal grafting in the other eye,
those who were characterized with unilateral disease, patients
with uncertain age of onset, or those with missing data were
excluded from this study.

Statistical analysis

SPSS version 17 (IBM Corporation, Armonk, NY) was
used to perform the statistical analysis. Descriptive statistics
(means, standard deviations, and percentages) were used to
describe targeted variables. Moreover, Pearson’s Chi-square
test was carried out to investigate possible correlations.

Results
A total of 308 medical records were reviewed and analyzed.
Out of these, 190 patients (61.6%) were males and

118 (38.4%) were females. Of the 308 records reviewed, we
found that 24 patients (16 males and 8 females) had undergone
PKP in one of their eyes and thus were excluded from certain
aspects of analysis. Other missing data encountered were: age
at onset, accurate keratometric reading, and visual acuity on
evaluation — details will be discussed later — which eventually
led to the exclusion of these patients from certain aspects of
our analysis; however they were counted in some aspects in
which they could fulfill the inclusion criteria.

Of the population comprised of 616 eyes identified with
keratoconus, 50 eyes were excluded depending on the criteria
above; the remaining 566 eyes were enrolled and used in the
analysis. 173 patients (61.2%) were males and 110 (38.8%)
were females.

The age at presentation ranged from 6—45 years with a
mean age for the male group and the female group of 19.1
(SD=10.65) years and 19.9 (SD = 10.69) years, respectively.
Males presented at a younger age than females. There
were 104 male patients (54.7%) who presented at an age
of <20 years, while 64 male patients (33.7%) presented after
the age of 20 years. The remaining 22 male patients (11.6%)
could not specify exactly the onset of their disease. As for the
female group, 60 female patients (50.8%) presented before
20 years of age, and 42 females (35.6%) presented after the
age of 20 years, while 16 patients (13.6%) could not recall
the onset of their disease (Table 1).

Regarding the severity of keratoconus on evaluation, we
found that 72.3% of the eyes of male patients and 71.8%
of the eyes of female patients had severe keratoconus and
did not benefit from glasses or contact lenses to improve
their vision. The percentage of eyes with moderate kerato-
conus was 17.3% of males and 28.2% of females. Although
none of the females’ eyes had mild keratoconus at time
of evaluation, 10.4% of males eyes had mild keratoconus
(Table 1).

The percentage of eyes of male patients that had best
corrected visual acuity on evaluation of =6/60 was 60.4%,
while 30% had visual acuity > 6/60 and <6/12, and the
remaining had a visual acuity = 6/12. On the other hand, the
percentage of female patients that had a mean visual acuity
on evaluation of =6/60 was 57.9%, between 6/60 and 6/12
was 28.5%, and =6/12 was 13.6%.

We did not find any significant association between
gender and baseline visual acuity (P =0.192). Furthermore,
there was not any significant association between gender and
neither bilaterality of the disease nor VKC (P = 0.4).

VKC was found in 33.7% of male patients and 35.6%
of female patients. Out of the 308 patients included in the
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Table | Demographic characteristics of the study population (n = 308 patients, 616 eyes)

Variable Males Females Total P-value
n % n % n %
Sex 190 61.6% 118 38.4% 308 100%
Mean age at presentation (SD) 19.1 years (10.65) 19.9 years (10.69) P < 0.05
Age at presentation 190 pt 118 pt 308 pt
<20 yrs 104 54.7% 60 50.8% 164 53.2%
>20 yrs 64 33.7% 42 35.6% 106 34.4%
Unspecified 22 11.6% 16 13.6% 38 12.4%
Severity of KC on evaluation 346 e 220 e 566 e P > 0.05*
Severe (K > 54 D) 250 72.3% 158 71.8% 408 72.1%
Moderate (K = 48-54 D) 60 17.3% 62 28.2% 122 21.6%
Mild (K < 48 D) 36 10.4% 0 0 36 6.3%
Visual acuity on evaluation® 364 e 228 e 592 e P>0.192
=6/60 220 60.4 132 57.9% 352 59.5%
>6/60 to <6/12 109 30% 65 28.5% 174 29.4%
=6/12 35 9.6% 31 13.6% 66 11.1%
Bilaterality on evaluation 190 pt 118 pt 308 pt P>04
Number of patients with 172 90.5% 110 93.2% 282 91.6%
bilateral disease from the
total number of patients
VKC on evaluation: 190 pt 118 pt 308 pt
Number of patients with 64 33.7% 35.6% 106 34.4%

bilateral disease from the
total number of patients

Notes: *Eyes with corneal grafts and unaffected eyes were excluded from the calculation (34 eyes in males and 16 eyes in females). *Eyes with corneal grafts were excluded

from the calculation (16 eyes in males and 8 in females).

Abbreviations: e, eyes; D, diopter; K, keratometric power; KC, keratoconus; n, number of patients; pt, patient; SD, standard deviation; VKC, vernal keratoconjunctivitis.

study, bilaterality of the disease was found in 90.5% of male
patients and 93.2% of female patients.

Discussion
Keratoconus is described as a rare disease with considerable
variation in its prevalence with estimates ranging from
4/100,000 to 600/100,000.2 Kennedy et al'? in 1986 reported a
prevalence rate of 54.5/100,000 in the population of Olmsead
County in Minnesota which is consistent with reports from
others.>!*1¢ In 1998 Rabinowitz reported the prevalence of
keratoconus to vary with most estimates being between 50
and 230 per 100,000 in the general population.? In our paper,
we could not comment on the prevalence of keratoconus as
we only studied the medical records of those patients referred
to JUH as possible candidates for corneal graft surgery.
Keratoconus was found to be responsible for 5% of
unilateral and bilateral blindness in patients over 20 years of
age in a hospital based study of causes of blindness among
adult Jordanians.!” Moreover, in a study regarding the visual
outcome after PKP at JUH (1979-1998), it was found that
keratoconus was the most common indication for PKP in
Jordan, with a percentage of 65.6%.'¢ Therefore, we viewed
keratoconus as a serious problem and decided to gather and
analyze data regarding keratoconus patients referred for

possible PKP, aiming to produce organized epidemiological
records about this group of patients in Jordan.

Many previous reports have conceded that keratoco-
nus occurs more frequently in females than males: Fox in
1910, Hansell and Sweet in 1903, and Wood and Woodruff
in 1907 showed a preponderance of women sufferers.!”?!
Sainai et al in their study of keratoconus in Asian eyes in
India in 2003, reported that females slightly outnumbered
males.?? Other recent studies, on the other hand, have found
that the prevalence is actually higher in males or that there
was no significant difference.'”**?° Rabinowitz in a major
review of keratoconus in 1998 reported no sex predilection
in keratoconus.? Kennedy et al in a 48-year clinical trial of
keratoconus epidemiology found the mean annual incidence
rate to be greater among males, but this difference was not sta-
tistically significant.!? The figures in our study have reflected
a male preponderance of patients referred for PKP (61.6%),
which is statistically significant (P < 0.05).

Keratoconus classically presents at puberty and carries a
progressive course throughout the third and fourth decades
of life.? Sainai et al reported that approximately half of
the patients in their study of keratoconus in Asian patients
presented before the age of 20 years whereas in the CLEK
study only 4% presented before the age of 20 years.?>?
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Tufts et al in their study of 2723 patients with keratoconus
had a mean age at diagnosis of 22.4 years for males
(range = 8-75 years), and 23.3 years (range = 861 years) for
females.*® Other studies showed variable age at presentation,
mostly in the second to third decades of life. 28332

It is more usual for the condition to have advanced
to a stage when ordinary spectacles fail to provide
reasonable acuity before the patient is referred to the
ophthalmologist. It is, therefore, difficult to determine
precisely when the abnormality started. Generally, one is
dependent on the patient’s memory. In our study the mean
age at presentation for males was 19.1 (SD = 10.65) years
and 19.9 (SD = 10.69) years for females with a range of
6—45 years. In total, 53.2% of the patients registered at
our eyes bank were <20 years, and 34.4% presented at
age > 20 years. The remaining patients could not recall
the exact onset of their disease. Only 7.5% presented after
the age of 40 years.

Keratoconus is a bilateral but asymmetrical disease.?
It usually develops in one eye and after a variable time,
which may reach up to 5-6 years, the second eye develops
the disease.'**** The reported incidence of unilaterality of
keratoconus varies from 14.4%—41%.1:1226293334 Results of
our study were consistent with the previous studies where
90.5% of male patients, and 93.2% female patients, had
bilateral disease at time of presentation. In total, out of 308
patients, 91.6% showed bilateral disease.

According to the keratometric classification of the
disease, 72.3% of the males’ eyes had severe keratoconus,
17.3% had moderate disease, and the remaining 10.4% had a
mild form. Most of the females’ eyes, on the other hand, had
severe keratoconus (71.8%) and the remaining eyes (28.2%)
were found to have moderate keratoconus while none had the
mild form of the disease. There was no statistically significant
relationship between gender and severity (P > 0.05).

The authors feel the cultural background of Jordan, where
males represent the majority of the workforce and are the
main financial provider for their families, and, according
to the latest census performed in 2004, a sex ratio of males
to females of 1.096,% could account for the discrepancy in
the percentages at presentation, as males tend to seek more
medical care in larger numbers and at an earlier age. To be
able to find the actual prevalence and sex predilection, a
national survey is needed.

Atopy has been always described as highly associated
with keratoconus.>!%338 Rahi® first drew attention to the
wide variety of conditions associated with keratoconus and
Gonzales®® was the first to mention the association between

keratoconus and VKC. This clinical impression was later
substantiated by immunological disturbances such as
significantly raised levels of total or specific IgE.> In 1988,
Khan et al reported a 7% incidence of keratoconus in a
study of 530 patients with VKC.** In our report there were
33.7% of male patients and 35.6% of female patients who
showed either active signs of VKC or gave a related history.
These patients, who in total represent 106 patients (34.4%),
had received or were still receiving regular medications as
antihistamines, steroids, or mast cell stabilizers.

Comparing our study results from the studies mentioned,
although we found male predominance for keratoconus, some
studies showed female predominance while others did not.
We also found a higher percentage of bilateral disease and
association with vernal catarrh in comparison with other
reports. Regarding age at presentation, most of our patients
presented before the age of 20 years which is consistent with
what was mentioned in the study literature.

In conclusion, Keratoconus was found to be more
prevalent in Jordanian males than females, keeping in mind
that this doesn’t reflect the real sex predilection in the general
population, as this study presents only patients referred to our
department for PKP. Males also presented at a younger age
than females. There was no statistically significant difference
between both sexes regarding bilaterality of disease and
association with vernal catarrh.

Although a sufficient sample quantity was studied, it is
recommended to conduct further prospective studies which
include patients from other districts and cities for greater
representation of the keratoconus population in Jordan.
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