Clinical Ophthalmology downloaded from https://www.dovepress.com/

For personal use only.

Clinical Ophthalmology

3

Dove

ORIGINAL RESEARCH

Keratopathy, cataract, and dry eye in a survey
of aniridia subjects

David Shiple'
Brenton Finklea'

James D Lauderdale?
Peter A Netland'

'Department of Ophthalmology,
University of Virginia School of
Medicine, Charlottesville, VA, USA;
2Department of Cellular Biology,
University of Georgia, Athens, GA,
USA

Correspondence: Peter A Netland
Department of Ophthalmology,
University of Virginia School of Medicine,
PO Box 800715, Charlottesville, VA
22908-0715, USA

Tel +1 434 982 1086

Fax +1 434 924 5180

Email pnetland@virginia.edu

This article was published in the following Dove Press journal:
Clinical Ophthalmology

10 February 2015
Number of times this article has been viewed

Purpose: To determine the prevalence of keratopathy, cataract, and dry eye in a group of
individuals with aniridia.

Methods: We reviewed survey data from the Aniridia Foundation International (AFI) reg-
istry, which included 99 subjects who self-reported on corneal disease, cataract, and dry eye
disease.

Results: The average age of respondents was 25.3+18.6 years, with a range of 0 to 67. Of
99 subjects, 46% stated they have corneal disease, 32% stated they did not, and 22% were unsure.
The average age of diagnosis of keratopathy was 20.0+12.2 years. Keratolimbal allograft was
reported in 20% and penetrating keratoplasty in 9%. Cataract was reported in 65%, with an
average age of 9.4+14.0 years at time of diagnosis, and cataract surgery was reported in 32%.
The average age of subjects at the time of cataract and corneal surgery was 28.4+13.7 and
33.5%11.4 years, respectively. Symptomatic dry eye was reported in 56% of subjects, with an
average age at diagnosis of 23.8+13.3 years.

Conclusion: There is a high prevalence of corneal disease in aniridia, with diagnosis in late
childhood or early adulthood in nearly one-half of subjects, often requiring corneal surgery.
Cataract and dry eye are commonly associated with aniridia. Although aniridia subjects may
have been aware of the diagnosis of cataract at an early age, they usually were treated for cata-
ract and keratopathy as adults.
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Introduction

Aniridia is a rare congenital hypoplasia of the iris, which is a bilateral, panocular
abnormality affecting the iris, anterior chamber angle, cornea, lens, and retina over the
course of a patient’s lifetime."? Visual dysfunction in aniridia may be due to multiple
abnormalities, including corneal disease, glaucoma, foveal hypoplasia, and cataract
formation. The condition is associated with a mutation in the PAX6 gene on band p13
of chromosome 11,'? and larger deletions may be associated with abnormality of the
Wilms tumor (WT1) gene.* Aniridia-associated keratopathy is progressive with age
and may cause pain and discomfort as well as visual impairment.

The pathogenesis of aniridic keratopathy has been attributed to congenital lim-
bal stem cell deficiency, though this presumption has been made based on clinical
and histopathologic features rather than demonstration of deficiency of stem cells.’
In vivo confocal microscopy has indicated loss of limbal palisades of Vogt in some
but not all patients with early aniridic keratopathy, suggesting that stem cells may not
be absent in all cases.® Progression of aniridic keratopathy has correlated with deg-
radation of palisade structures, gradual transformation of epithelial phenotype, onset
of inflammation, and loss of corneal nerves.” Aniridic keratopathy is associated with
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abnormal corneal epithelial healing response®!° and may be
exacerbated by trauma.!' Both corneal disease and cataract
have previously been found to occur at high prevalence in
individuals affected with aniridia.'?

In a previous study, we evaluated the ocular and systemic
abnormalities associated with aniridia, including an analysis
of prevalence of glaucoma in this population.'? In addition,
we found increased average body mass index and prevalence
of overweight and obesity, which appeared to occur not
only in WAGR syndrome but more broadly in aniridia. The
purpose of this study was to evaluate the occurrence of ker-
atopathy, cataract, and dry eye in a group of aniridia subjects.
We also intended to analyze the prevalence of keratopathy
and cataract with age in these subjects with aniridia.

Subjects and methods

This was a descriptive case series based on a survey of
individuals with aniridia who are members of the Aniridia
Foundation International (AFI). Survey forms were sent to
potential subjects, and completed survey forms were col-
lected from all individuals who attended conferences in 2007,
2009, and 2011. The survey protocol was approved by the
institutional review board of the University of Virginia and
followed the tenets of the Declaration of Helsinki and the
requirements of the US Health Insurance Portability and
Accountability Act. Informed consent was obtained from
participants before their enrollment. The survey forms,
developed by AFI, included a survey for the subjects to
fill out and an additional form for information from physi-
cians caring for the subject. The survey methods have been
reported previously.'> Subjects provided all information on
the survey forms; if they were minors, their parents provided
the information. AFI staff and members assisted participants
who had difficulty completing the forms.

Survey materials were assigned a coded number to
protect the identity of the subject. Data were then reviewed
by additional physician reviewers, who were masked to the
identity of the patients. The survey provided to members of
AFI included questions pertaining to the age at diagnosis of
aniridia, corneal disease, corneal surgical treatments, cata-
ract, and dry eyes. The cumulative proportion of subjects
with keratopathy and cataract versus age was calculated.
Data about the subject’s age, sex, self-identified race, and
type of aniridia (sporadic or familial) was collected, and
information about ocular abnormalities was reviewed. Dry
eye was self-reported as diagnosed by an ophthalmologist.
Subjects were asked about the age at diagnosis of ocular
abnormalities, as well as current and past ocular medical

Table | Characteristics of subjects

Characteristics Subjects (N=99)

Age at time of survey

Mean £ SD (years) 25.3t18.6

Range (years) 0-67
Age at time of diagnosis

Mean £ SD (years) 3.316.5

Range (years) 0-44
Sex, n (%)

Male 35 (35.4)

Female 64 (64.6)
Race, n (%)

Caucasian 87 (87.9)

African-American 3 (3.0

Asian 7(7.1)

Hispanic 4 (4.0)
Heredity, n (%)

Familial 34 (34.3)

Sporadic 57 (57.6)

Unsure 8 (8.1)

Abbreviation: SD, standard deviation.

and surgical treatments. Means, standard deviations, and
the cumulative proportion of subjects were calculated using
Microsoft Excel.

Results

In total, 185 AFI surveys were sent to potential subjects; 108
returned the forms (58.4% response rate), and 99 subjects
self-reported information about corneal disease, cataract,
and dry eye (91.7% completion rate). Characteristics of
the 99 subjects included in the study are shown in Table 1.
The majority of subjects had sporadic aniridia (58%), with
34% familial and 8% unsure. Table 2 shows the prevalence
of corneal disease and cataract in aniridic subjects. A high

Table 2 Keratopathy and cataract in aniridic subjects

Keratopathy Cataract
(N=99) (N=99)
Diagnosis, n (%)
Yes 45 (45.5) 64 (64.6)
No 32 (32.3) 28 (28.3)
Unsure 22 (22.2) 7(7.1)
Age at diagnosis
Mean + SD (years) 20.0£12.2 9.4+14.0
Range (years) 0-53 0-50
Surgery
N (%) 20 (20.2) 32 (32.3)
Age at surgery, 33.5+11.4 28.4+13.7
mean * SD (years)
Age at surgery, 20-54 4.5-51

range (years)

Note: *Keratolimbal allograft was reported in 20 subjects, with additional penetrating
keratoplasty in nine of these 20 subjects.
Abbreviation: SD, standard deviation.
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Figure | Cumulative percentage of aniridic subjects reporting corneal disease and
treatment with corneal surgery.

proportion of subjects reported keratopathy and cataract (46%
and 65%, respectively). Diagnosis of cataract occurred at
median age 3 years and mean age 9.4+14.0 years, while the
average age of cataract surgery was 28.4+13.7 years. Diag-
nosis of keratopathy occurred at median age 20.5 years and
mean age 20.0+12.2 years, while the average age of corneal
surgery was 33.5+11.4 years. Of the 99 subjects diagnosed
with aniridia, 20 of 99 (20%) had been treated with kera-
tolimbal allograft (KLAL), while nine of these 20 subjects
(9%) were also treated with penetrating keratoplasty (PK).
Of those who received both PK and KLAL, seven of 99
(7.1%) reported PK after KLAL, and two of 99 (2.0%) had
PK prior to KLAL. Figure 1 shows the cumulative percent-
age of aniridic patients diagnosed with keratopathy and
treated with cornea surgery. Figure 2 shows the cumulative
percentage of aniridic subjects diagnosed with cataract and
treated with cataract surgery. Dry eye was reported in 55 of
99 subjects (56%). Diagnosis of dry eye occurred at median
age 22.0 years and mean age 23.8+13.3 years. The average
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Figure 2 Cumulative percentage of aniridic subjects reporting cataract and
treatment with cataract surgery.

age of diagnosis of dry eye was not significantly different
compared with the average age of diagnosis of keratopathy
(P=0.141).

Discussion

In this study, we found a high prevalence of corneal disease
in individuals with aniridia, reported by subjects in late child-
hood or early adulthood, with approximately one-half of those
reporting keratopathy requiring corneal surgical treatment.
Additionally, a high rate of dry eye was reported, which may
affect the ocular surface in affected patients, compounding
problems with aniridic keratopathy. The cause of visual
impairment is multifactorial in aniridia, with a high prevalence
of cataract exacerbating this problem in affected individuals.

We found a 46% prevalence of keratopathy reported
by patients in our study. This is a lower value than direct
observational studies have demonstrated, with reported
prevalence of keratopathy ranging up to 98% to 100%.'3!
Aniridic keratopathy is progressive and has insidious onset,
not affecting the vision of the patient until later stages of
the disease. Grading of aniridic keratopathy was proposed
by Lopez-Garcia et al in 2006, describing three phases of
keratopathy distinguished by progressively increasing ero-
sions, formation of a vascular pannus, and other signs and
symptoms. In one study, up to 90% of eyes had some degree
of corneal changes, while only 26% had visually significant
keratopathy.!! Stages of keratopathy are characterized by
increasing conjunctival appearance of the corneal surface,®’
which may not be accurately reported by patients during the
early manifestation of aniridic keratopathy.

In addition to underreporting of asymptomatic or undiag-
nosed keratopathy by subjects, another possible explanation
for our lower value for reported keratopathy is the age of the
subjects, with a mean age of 25 years at the time of survey. In
an observational study, the prevalence of aniridic keratopathy
was 60% in subjects under 10 years old, while there was
100% prevalence in subjects 41 years old and older."® The
lower rate of reporting compared with observational studies
and the “unsure” responses suggest that the awareness of this
problem can be improved.

KLALs have been used as a treatment to reduce the
progression of aniridic keratopathy.'* Patients with aniridia
have been treated with PK, although, without KLAL, grafts
are highly prone to recurrence of keratopathy and graft
failure.'®!” Due to the high rate of graft failure in PK, surgeons
may attempt to repopulate limbal stem cells with KLAL prior
to corneal transplant. In our study, patients who were treated
with PK were more commonly treated with KLAL prior to
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PK. Individuals in our study were not asked to report on the
use of keratoprosthesis; however, aniridic keratopathy has
been treated effectively using this approach.'®* A multicenter
study showed long-term visual improvement in 14 of 15
aniridic patients after implantation of keratoprosthesis.'

In our study, cataract was reported in 65% of subjects,
which falls within the reported range of 50%—85%.%% It
is likely that the results of our study underestimate the
actual incidence of lens disease in our participants, due to
both patient unawareness of congenital or early acquired
cataract and the young mean age of our subjects. Eye-care
providers may not inform patients of visually insignificant
or early cataract. In our study, patients were diagnosed with
lens opacities at median age 2 years, but were treated with
cataract surgery later in life, likely after further progressive
changes in cataract. In direct observational studies, 69.8%
of all subjects? and 40.3% of phakic subjects?! with aniridia
were found to have cataracts. Progressive changes of lens
opacities have been described in aniridia patients, which
predominantly affect the posterior subcapsular region.?

Diagnosis of dry eye was reported in 56% of our sub-
jects. A previous study has demonstrated that the majority
of aniridics experience moderate-to-severe dry eyes, and
have correlated severity of dry eyes with severity of corneal
surface disease.® By comparison, in the general popula-
tion, the prevalence of dry eye is approximately 12% in
males and 22% in females.?* The problems with the ocular
surface are multifactorial in aniridia, with dry eye likely
exacerbating the keratopathy in many aniridic patients.
In our study, the average age of diagnosis of dry eye and
keratopathy was not significantly different, indicating that
aniridia patients usually become aware of both of these
diagnoses during early adulthood. While this finding sug-
gests an association of these conditions, we were unable to
determine the relationship between dry eye and keratopathy
in this study.

This study is limited by the self-reporting method of data
collection, with subjects potentially under- or overreporting
problems. Pathology may be underreported, subjects may not
be aware of the difference between various ocular problems,
and subjects may not recall the timing or types of treatments.
In order to improve accuracy of data collected, we provided
assistance to subjects with completing the forms. With this
limitation in mind, our study shows the prevalence of self-
reported corneal disease, dry eye, and cataract in aniridia.
Individuals with aniridia who are affected with corneal dis-
ease usually become aware of this problem in early adulthood,
and are treated for corneal problems during their adult years.

The lower rate of self-reporting compared with observational
studies suggests that awareness of corneal disease could be
improved in this population. Also, cataract and dry eye were
reported by the majority of our subjects, which indicates that
multiple problems may influence visual function and the ocu-
lar surface in this population. Aniridia patients may be aware
of cataracts at an early age, but are not treated, on average,
until they are adults. The analysis of the cumulative percent-
age of aniridic patients diagnosed with and treated for corneal
problems and cataract at different ages provides information
that may be helpful to both patients and clinicians.
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