Clinical Ophthalmology

Dove

ORIGINAL RESEARCH

Assessment of the Effect of Vitiligo on Subfoveal
Choroidal Thickness Using Spectral-Domain
Optical Coherence Tomography

Yousef Ahmed Fouad ('
Abdelrahman Gaber Salman'
Thanaa Helmy Mohamed (®'
Randa Hesham Ali Abdelgawad ('
Samah Ibraheem Hassen
'Department of Ophthalmology, Faculty
of Medicine, Ain Shams University, Cairo,
Egypt; 2Department of Dermatology,

Faculty of Medicine, Ain Shams
University, Cairo, Egypt

Correspondence: Yousef Ahmed Fouad
Department of Ophthalmology, Faculty of
Medicine, Ain Shams University, Ramses
Street, Cairo, Egypt

Tel +20 1063781237

Email yousef.a.fouad@gmail.com

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

Background: Vitiligo is a common skin condition affecting 0.5-2% of the population. The
exact etiology of the condition is unknown, but the result is autoimmune destruction of
melanocytes. The eye is rich in melanocytes, especially in the retinal pigment epithelium and
choroid. Little is known about the effect of vitiligo on the choroid of the eye.

Methods: We cross-sectionally examined 31 right eyes of 31 vitiligo patients and 32 right
eyes of 32 age- and sex-matched controls for signs of vitiligo affection and then measured
the subfoveal choroidal thickness (SFCT) using spectral-domain optical coherence
tomography.

Results: There was a statistically significant difference between SFCT in the cases group
and the control group (Mean + SD: 251.9 + 42.0 pm and 296.8 + 46.4 um, respectively, p =
0.0002). The thickness correlated negatively with age (r = —0.5) but did not correlate
significantly with disease severity or duration (r = —0.201, —0.1781, p = 0.2783, 0.3381,
respectively). Additional examination findings included iris and fundus hypopigmented
spots, and peripapillary atrophy.

Conclusion: SFCT is reduced among patients with vitiligo. The clinical implications of
such a finding should be studied further, and eye screening programs should be considered.
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Synopsis
Subfoveal choroidal thickness is reduced in vitiligo patients which confirms the
systemic nature of the disease for which the eye might be a screening window.

Introduction
Vitiligo is a common chronic depigmenting disorder affecting 0.5-2% of the
general population.’ The exact pathogenesis that leads to selective loss of melano-
cytes remains to be understood but a combination of environmental and immune
factors in a genetically predisposed individual is a probable explanation.” The
systemic nature of the disease has recently been in focus.** Reports of melanocyte
affection in other parts of the body in vitiligo patients have been accumulating in
the literature.’

The eye is rich in melanocytes, mainly in the uveal tissue and in the retinal pigment
epithelium (RPE),® and thus has long been implicated as a target in the disease.”® Early
reports could not utilize a modality except clinical examination (slit-lamp biomicroscopy
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and fundoscopy) to examine the eyes of vitiligo patients.
Nevertheless, multiple pigmentary and non-pigmentary
anomalies had been early reported in such eyes, most promi-
nently increased incidence of choroidal nevi, iris focal atro-
phy, hypopigmented spots in the fundus, and increased
incidence of dry eye.”” With the advent of imaging and
electrophysiological modalities, closer dissection of eye anat-
omy and function in vitiligo patients has been possible. This
resulted in various reports on RPE, retinal nerve fibers, chor-
oid, and electrophysiological function in vitiligo patients.'®"'*

New Optical Coherence Tomography (OCT) machines
have allowed the measurement of choroidal thickness. The
choroid is the most vascular part of the eye and gives direct
nutrition to the retina.® Recent reports have emerged linking
choroidal thickness, especially the subfoveal choroidal thick-

ness (SFCT), with various ocular'*'* 15,16

and systemic
abnormalities. A single recent report has examined choroidal
thickness in vitiligo patients and the results demonstrated
a significant reduction in thickness in such patients with no
relation to disease duration and with some correlation to
disease severity.'’

We set out to investigate SFCT in vitiligo patients in
comparison to a control group, and any correlation it may

have to disease severity and duration.

Methods
Study Design and Setting

This cross-sectional study was conducted in Ain Shams
University Hospitals where patients were recruited from the
vitiligo clinic at the department of Dermatology and examined
in the department of Ophthalmology. The study spanned the
period between January 2018 and July 2019. Age- and sex-
matched healthy controls were also included in the study.
Patients were eligible for the study if they had an
isolated dermatological diagnosis of cutaneous vitiligo.
The exclusion criteria were variables that might confound
with choroidal thickness measurements. Patients were
excluded if they had a systemic condition reported or
presumed to affect the choroid such as hypertension, dia-
betes, and atherosclerosis, or an ocular condition reported
or presumed to affect the choroid such as previous ocular
trauma or surgery, or high refractive error (+6 and —6
diopters as cycloplegic spherical equivalent). Patients
with history of inflammatory eye conditions that could
have been an attack of uveitis (e.g. Vogt-Koyanagi-
Harada (VKH), sympathetic ophthalmitis, or viral uveitis)

were excluded from the study. Smokers and pregnant
females were also excluded from the study.

Study Procedures

Patients presenting to the vitiligo clinic were asked for full
history of their disease and the Vitiligo Area Scoring Index
(VASI) was calculated as described in the literature (X all
body sites (hand units) x depigmentation).'”

All study subjects underwent a full ophthalmological
examination including corrected distance visual acuity
(CDVA) measurement using a Snellen chart, slit-lamp
biomicroscopy, intraocular pressure (IOP) measurement
using Goldmann Applanation Tonometry, cycloplegic
refraction, and fundus examination.

Patients were then examined using spectral domain-
OCT (Retinascan RS-3000 advance; NIDEK, Gamagori,
Japan). Dilated eyes eligible for the study were subjected
to choroidal mode imaging using line scans. Subfoveal
choroidal thickness was then manually determined on static
output images. Subfoveal choroidal thickness was mea-
sured as a perpendicular line extending from the hyperre-
flective RPE line in the foveal region to the line representing
the sclero-choroidal interface. Measurements were deter-
mined by two independent investigators, and the mean
measurement was obtained as the outcome. All measure-
ments were taken during the daytime between 9 am and 12
am to avoid diurnal variation patterns of choroidal
thickness.

Ethical Considerations

No identifying information was used in the study. Ethical
approval was obtained from the ethical review committee,
faculty of medicine, Ain Shams University, and the study
followed the tenets of the declaration of Helsinki. Written
informed consent was obtained from all participants.

Statistical Analysis

Data were revised and tabulated in an Excel sheet
(Microsoft, United States), and were then exported to
SPSS v25 (IBM, United States) for statistical analysis.

Results

The study included 31 right eyes of 31 cases with vitiligo in
the study arm, and 32 right eyes of 32 age- and sex-matched
healthy subjects in the control arm. The mean age of the cases
was 38.8 years (SD: 13.6 years) and the mean age of the
controls was 37.6 years (SD: 12.4 years). The female to male
ratio was the same in both groups (F:M = 1.6:1).
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The mean duration of vitiligo in the included cases was
5.6 years (SD: 5.5 years). All patients had non-segmental
distribution of the vitiligo (the most prevalent form). The
mean duration of treatment was 3.6 years (SD: 3.4 years),
which was phototherapy in all patients. The mean VASI score
among the cases was 28 (SD: 14.2), and 56.3% (n = 9) had
periocular skin involvement, of which 22.2% (n = 2) were
unilateral.

Table 1 demonstrates the refractive, visual, and IOP
data for both groups. A statistically significant difference
(p = 0.0109) was found between cases and controls as
regards CDVA. The differences between refraction (calcu-
lated as spherical equivalent values) and IOP measure-
ments between both groups were not statistically
significant (p = 0.1131 and p = 0.9348, respectively).

The major findings during slit-lamp examination and
fundus microscopy are depicted in Table 2. About
8, 25.8%) had

focal iris atrophy ranging from a subtle transillumination

a quarter of the eyes of the cases (n =

defect and up to small atrophic patches. This was not
noted among any of the control eyes. Regarding fundus
examination, over a third of the eyes in the cases group
(n = 12, 38.7%) had some form of RPE mottling ranging
from fine granularity and up to blotches of contrasting
shades, while only 2 eyes in the control group (6.25%)
had RPE mottling. Furthermore, 3 eyes in the cases group
(9.68%) had a well-defined hypopigmented patch in their
fundus exam; this was not noted among any of the control
eyes.

Figure 1 demonstrates a hypopigmented lesion discov-
ered on fundus examination of one of the vitiligo cases in
our study and a relatively thin SFCT in the same case.

The mean SFCT among cases was 251.9 um (SD: 42
pm), while the mean SFCT among controls was 296.8 um

(SD: 46.4 um). The difference was statistically significant
(p = 0.0002).

Correlation between SFCT and different variables is
demonstrated in Table 3. A strong negative correlation
existed between SFCT and age (r = —0.5013, p < 0.0001).
Insignificant weak negative correlations existed between
SFCT and disease duration, treatment duration, VASI
score, periocular skin involvement, spherical equivalent,
and CDVA.

Discussion

In this work, we have examined the eyes of vitiligo
patients and compared them to a group of age- and sex-
matched controls, with a special focus on the SFCT. We
found a statistically significant difference between the
lower SFCT among cases and the higher SFCT among
controls. We also recorded several previously described
findings in eyes of vitiligo patients.

The lower SFCT in the cases is in line with the recent
work by Demirkan et al,'” although the mean SFCT in
their cases was lower than the mean SFCT in our studied
cases (221 pum and 252 pm, respectively); the same differ-
ence was found in our control groups. The different ethni-
cities of the study subjects in the two studies (Turkish
population vs Egyptian population) may explain the dif-
ference in mean choroidal thickness measurements as eth-
nicity is reported to affect choroidal thickness.'®

The decrease in SFCT in our study did not correlate
with disease severity (determined by VASI score), disease
duration, treatment duration, nor periocular skin involve-
ment. This is consistent with some of the findings of
Demirkan et al.!” However, in their work, VASI scores
were found to be moderately, negatively, and significantly
correlated to choroidal thickness. The mean VASI score of

Table | Refraction, Corrected Distance Visual Acuity, and Intraocular Pressures of Cases and Controls

Variables Cases Controls p-value
N =3I N =32
Spherical Equivalent (Diopter) Mean * SD —0.73 = 1.54 —1.36 + 1.57 0.1131
Range -3.5-2 -3.75-2
CDVA (decimal format) Mean + SD 0.85+0.19 0.95 + 0.1 0.0109*
Range 0.3-1 0.8-1
IOP (mmHg) Mean + SD 15.68 + 2.44 15.63 + 2.39 0.9348
Range 11-22 11-20
Note: *Statistically significant.
Clinical Ophthalmology 2020:14 submit your manuscript 2267
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Table 2 Major Slit-Lamp and Fundus Examination Findings in Cases and Controls

Variables Cases Controls p-value
N =3I N =32
Slit Lamp N (%) Focal Iris Atrophy 8 (25.8) 0 (0) 0.0023*
Cataract 5(l6.1) 4 (12.5) 0.6854
Fundus N (%) RPE Mottling 12 (38.7) 2 (6.25) 0.0021*
Hypopigmented Lesion 3 (9.68) 0 (0) 0.0736
Peripapillary Atrophy 3 (9.68) 2 (6.25) 0.6174

Note: *Statistically significant.

the patients examined in their study was not mentioned in
their report and thus we cannot compare their sample to
our cohort of patients. Nevertheless, our work supports the
fact that periocular skin involvement in vitiligo patients is
not a predictor of eye affection, a topic that has been
studied with conflicting results in the past years.'® !

Our data demonstrate a significantly lower CDVA in
vitiligo patients when compared to age- and sex-matched
controls. We could find two studies with ophthalmic
assessment of vitiligo patients that included visual acuity
comparisons with controls, and in both studies, the results
that the
significant.'”* Furthermore, we correlated CDVA values

showed difference was not statistically
with SFCT measurements and found a weak, albeit border-
line statistically significant, correlation which could pro-
vide a possible explanation. Although this is a novel
finding, the small sample size and the possibility of con-
founders dictate further assessments before arriving at any
conclusions.

During the slit-lamp examination, almost a quarter of
our patients (25.8%, n = 8) had focal iris stromal atrophy.
This high percentage is in contrast to previous low rates of

iris involvement in vitiligo patients.”'%*

However,
genetic and ethnic differences may play a role. For exam-

ple, Cowan et al have demonstrated that a statistically

significant higher occurrence of iris atrophy occurs in
white vitiligo patients than black ones,® and Ayotunde
et al have shown that a sample of black patients with
vitiligo did not suffer any uveal pigmentary abnormality.**

Fundus examination of vitiligo patients in our study
revealed RPE mottling in 38.7% of vitiligo cases (n = 12).
This is in line with previous work that reported RPE changes
in 35.7%,” 26.9%.% 27%,” and 22.2%% of the studied sam-
ples. Three of our patients (9.7%) had a focal well-
demarcated area of RPE atrophy giving a hypopigmented
spot appearance (Figure 1). Similar lesions have been
described in the literature, with reported rates of 4.5% and
6.5% in the studied vitiligo samples.'®*> None of our
patients had evidence of choroidal nevi in their fundus
examination. Reports on choroidal nevi in vitiligo patients
have varied, with some studies on black populations report-
ing 0% incidence in the studied sample®* and others report-
ing up to 40% in a Jewish population.'®

The IOP measurements in our studied sample did not
significantly vary from those of the control group. This is
consistent with other studies that report average IOP mea-

surements
17,22

in vitiligo patients when compared to

controls and that vitiligo in itself does not singnifi-
cantly increase the risk of glaucoma occurrence, neither

does the use of periocular steroid creams.”¢

S 0um)

Figure | A 32-year-old female with two years duration of illness, (A) fundus photography revealing a hypopigmented lesion detected in the lower nasal quadrant of the right

eye, and (B) SFCT measurement using SD-OCT in the right eye.
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Table 3 Correlation Between SFCT and Different Variables

Variables r p-value
SFCT Cases | Disease Duration —0.1781 0.3381
(n=31) Treatment Duration —0.1583 | 0.3959
VASI Score —0.201 0.2783
Periocular Skin Involvement | —0.0907% | 0.6274
SFCT Total | Age —0.5013 | <0.0001*
(n=63) Sex 021397 | 0.0922
Spherical Equivalent —0.0861 0.5027
CDVA 0.2464 0.0516

Notes: TPoint-Biserial correlation. *Statistically significant.

A limitation to our study is the small sample size.
Another limitation is the manual measurements of SFCT,
although we employed two different measurements by two
independent investigators and averaged the numbers to get
objective values. With the advent of new automated tech-
nologies with higher resolution power, more accurate mea-
surements could be obtained. Furthermore, we only
measured SFCT as the instrument employed in our study
did not offer choroidal mapping; this would provide more
accurate data on multiple-point measurements and could
be a more useful comparative tool. Finally, the cross-sec-
tional design of our work does not allow the establishment
of a causal linkage or follow up for progression.

Finally, the literature is not clear when it comes to VKH
disease and vitiligo. According to the revised diagnostic cri-
teria for VKH,?’ our patients only lack a part of one criterion to
fall into the “incomplete VKH” category, which is the pre-
sence of history suggestive of prior active inflammation. We,
thus, raise the question of whether our patients represent
a form of aborted or subclinical VKH. Further molecular and
biological studies are needed to understand the pathogenesis at
play.®® Moreover, we raise the question of whether the classi-
fication of vitiligo should distinguish between those with iso-
lated cutaneous involvement, and those with systemic
involvement; it is not clear whether this latter group could be
at a higher risk of developing progressive systemic pigmentary
affection, and in that case, the eye would be the only direct
window to detect and monitor such an involvement.
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