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Abstract:

Introduction: Hydroxychloroquine (HCQ) is widely used to treat Systemic lupus erythematosus
(SLE). HCQ retinopathy is a recognized and extensively documented negative consequence of HCQ.
Optical coherence tomography angiography (OCTA) can be used to evaluate this condition.

Aim of the study: To evaluate central macular thickness on OCTA in SLE patients who are receiving
HCQ.

Subjects and Methods: This study is a cross-sectional observational study that focused on the right
eyes of 90 persons diagnosed with SLE. The participants were divided into three groups. Group 1
comprises 30 patients who are not receiving HCQ. Group 2 comprises 30 patients who received HCQ
for less than 2 years. Group 3 comprises 30 patients who were given HCQ for more than 2 years. The
OCTA procedure was performed on all patients using the Optovue, Inc. equipment located in
Fremont, CA, USA.

Results: There was no statistically significant difference, with a p-value more than 0.05, seen between
the study groups in terms of central macular thickness. There was no statistically significant
connection, with a p-value greater than 0.05, between the duration of HCQ administration and
macular thickness.

Conclusion: The central macular thickness in SLE patients on HCQ therapy utilizing OCTA did not
show any notable alterations.

Keywords: Hydroxychloroguine; Systemic lupus erythematosus; optical coherence tomography
angiography.
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1.

Introduction

Systemic lupus erythematosus (SLE)
IS a chronic autoimmune disease that
impacts the entire body. This condition is
marked by the creation of abnormal
autoantibodies that form immune complexes
and accumulate in tissues, resulting in harm
to vital organs. SLE can be present in every

organ system [1].

Approximately one-third of people
with SLE experience ocular problems. The
ocular observations can result in vision loss
due to the underlying illness or the adverse
effects of treatment [2].

Hydroxychloroquine (HCQ) is the
SLE. All

individuals with SLE are advised to follow

main therapeutic option for

this recommendation unless there are

medical contraindications or potential
HCQ has had a

favorable impact on outcomes associated

negative outcomes.
with SLE, such as decreased organ damage,
reduced disease activity, and increased

survival rates [3].

Prolonged use of HCQ is linked to

negative  effects, including  vortex

keratopathy and irreversible maculopathy
that can lead to vision loss. The risk factors
for HCQ-induced retinopathy are prolonged
administration for over 5 years, cumulative
consumption of more than 1000 g of HCQ,
daily dosage over 6.5 mg/kg, presence of

renal sickness, and preexisting maculopathy
[4].

Retinopathy is a condition that
cannot be reversed. Early detection is crucial
in order to prevent significant loss of central
vision. Nevertheless, when test findings are
uncertain, it is advisable to do additional
tests in order to prevent the premature

discontinuation of important medication [5].

Optical  coherence
angiography (OCT-A)

method that allows for the imaging of the

tomography

iS a noninvasive

micro-perfusion of blood vessels in the
retina and choroid. Additionally, it has the
capability to identify any alterations in these
blood wvessels resulting from different
diseases and throughout the therapy process.
Additionally, conducting a quantitative
assessment of the central macular thickness

would be advantageous [6].
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2. Subjects & Methods

1.1. Subjects

This study is a type of research that
involves observing and analyzing data from
a specific group of individuals at a certain
point in time. The investigation was
conducted on the right eyes of 90
individuals with SLE, who were divided into
three groups according to precise inclusion
criteria. The study involved patients who
visited the outpatient clinic of the
Ophthalmology department at Fayoum
University hospitals. These patients were
referred by the Rheumatology department.
The study was conducted between January
2023 and October 2023.

Inclusion criteria

The patients were categorized into

three distinct groups:

e Group 1: Right eye of 30 recently
diagnosed SLE patients who aren't
receiving HCQ.

e Group 2: Right eye of 30 patients with
SLE who were treated with HCQ for less
than 2 years.

e Group 3: Right eye of 30 patients with
SLE who were treated with HCQ for over

2 years.

Exclusion criteria

e Systemic vascular disease DM, HTN.

e History of ocular vascular disease.

e Any ocular opacity. e.g. (Cataract).

¢ Low signal strength intensity below 7/10.

e Refractive error e.g. (Myopia > -5).

1.2. Study design
A cross-sectional observational
comparison study was conducted.

1.3. Methods
History Data collection

e Demographic data (age & gender).

e Exclusion of systemic diseases other than
SLE as diabetes, hypertension and
cardiovascular disorders.

e How long it has been since diagnosis with
SLE.

e Medications received for SLE.

e Duration and dose of HCQ intake
Examination
Patients were examined for:

e Visual acuity was assessed using a Landolt
chart and the findings were transformed
into log minimum angle of resolution

(LogMAR) for statistical evaluation.
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e The Goldmann applanation tonometry is a
method used to measure the pressure
inside the eye.

e The anterior region of the eye is examined
with a slit lamp.

e Fundus examination with an indirect

ophthalmoscope with dilation of the pupil.
Diagnostic Procedure

The optical coherence tomography
angiography (OCTA) equipment from
Optovue, Inc. in Fremont, CA, USA was
used to perform optical coherence
tomography angiography (OCT-A). This

approach uses a commercially accessible

3. Results

Regarding demographic
characteristics of enrolled patients, the mean

age was (31.02+11.1) years old ranging

spectral  domain  optical  coherence
(SD-OCT) to

evaluate the thickness of the central macula.

tomography accurately

e The entire image, the upper half, the lower
half, and the central part of the retina
called the fovea.

e The parafovea is divided into different
regions: superior hemisphere, inferior
hemisphere, temporal region, superior
region, nasal region, and inferior region.

e The perifovea is divided into different
regions: superior hemisphere, inferior
hemisphere, temporal region, superior

region, nasal region, and inferior region.

from 11 to 56 years. 16 patients were males
(17.8%) while 74 patients were females
(82.2%) (Table 1 and Figure 1).

Table 1: Demographic characters of enrolled patients.

Mean £SD Range

31.02+11.1  11-56

%

17.8%

Variables

Age (years)

Sex No.
Male 16
Female 74

82.2%
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SEX

Figure 1: Pie chart for sex distribution among patients.

On comparing the central macular
Thickness(um) in different quadrants, there
was no statistically significant difference

between the study groups, as shown by a p

>0.05 (Table 2).

There was no statistically significant

link (p >0.05) found between the duration of

HCQ therapy and thickness measures in all

areas of the picture, including the total

image, parafovea, and perifovea (Table 3).

Table (2): Comparisons of macular thickness measures in different study groups.

Thickness Group | Group 11 Group 111 P-value
(N=30) (N=30) (N=30)
Whole image 281.1+£13.9 282.7+12.2 280.5+10.9 0.78
Superior hemi 283.9+145 283.9+12.7 2829+10.7 0.93
Inferior hemi 278.2+13.8 281.7+122 2783+*115 047
Fovea 237.9+£18.3 236.3+19.5 240.2+18.1 0.33
Parafovea 315.1+£17.1 317.1+135 318.6%11.1 0.61
Superior hemi 316.5+16.8 317.8+13.1 319.8+116 0.66
Inferior hemi 313.8 179 316.4+145 31751101 0.60
Temporal 305.7£15.8 306.8+2.4 311.1+114 0.27
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Superior 321.2+17.2 322.9+13.6 323.9+11.9 0.76
Nasal 3174 £17.9 319.9+15.3 319.6 +11.9 0.77
Inferior 316.3+19.5 318.9+156 320.1+114 0.64
Perifovea 279.3+149 2814129 277.9+11.9 0.59
Superior hemi 282.6 £15.2 283.2+13.1 280.7 +11.6 0.76
Inferior hemi 276.1+£153 279.5+13.1 2751129 043
Temporal 266.1 +14.4 266.7 £11.1 265.7 +11.7 0.95
Superior 283 +14.9 283.2+139 281.3+11.9 0.83
Nasal 296.9 £17.7 299.5+16.6 294.1+13.3 0.42
Inferior 2712153 275.7+13.6 270.6+14.4 0.33

Table 3: Correlation between HCQ treatment duration and macular thickness measures among
treated groups.

HCQ treatment duration (yrs)

Thickness
r P-value
Whole image -0.005 0.97
Superior hemi 0.05 0.69
Inferior hemi -0.06 0.62
Fovea 0.08 0.54
Parafovea
Parafovea 0.08 0.51
Superior hemi 0.13 0.34
Inferior hemi 0.05 0.7
Temporal 0.16 0.21
Superior 0.11 0.42
Nasal -0.002 0.98
Inferior 0.07 0.60
Perifovea

Perifovea -0.05 0.69
Superior hemi 0.006 0.96
Inferior hemi -0.09 0.45
Temporal 0.02 0.88
Superior 0.03 0.84
Nasal -0.10 0.44
Inferior -0.09 0.45
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4. Discussion

HCQ-induced retinopathy is the most
severe and permanent complication of HCQ
that poses a threat to vision. Therefore,
timely identification is crucial to avert
severe harm to the retina. The occurrence of
this condition significantly rises as the
treatment continues and surpasses 1% after
5-7 years [7]. HCQ exhibits substantial
accumulation in the pigmented ocular
tissues, specifically in the retinal pigment
epithelium (RPE). HCQ binds to melanin,
impairs the function of RPE lysosomes, and
reduces the process of swallowing discarded
outer segments of photoreceptor cells.
Consequently, there are negative changes to
the RPE, resulting in RPE atrophy and the

deterioration of the photoreceptors [8].

SD-OCT enables an impartial and
thorough evaluation of the macula in
patients who are susceptible to HCQ
retinopathy. Early HCQ retinopathy is
distinguished by the disruption of the
linkage between the inner and outer
segments of photoreceptors, as shown by
SD-OCT. The central fovea exhibits
weakening of the outer nuclear layer,
whereas the outer retinal structures around
the fovea remain unaffected, resulting in a

noticeable "flying saucer™ indication [9].

OCTA is a non-invasive imaging
technology that allows for the three-
dimensional visualization of the
microvasculature in the retina. Additionally,
conducting a quantitative assessment of the
central macular thickness would be

advantageous [10].

This study compared the macular
thickness (um) in several parts of the eye,
such as the entire image, upper half, lower
half, fovea, parafovea, and perifovea. The
findings indicated that there was no
statistically significant difference in macular
thickness among the study groups. No
statistically significant correlation was
observed between the length of HCQ
therapy and the thickness in the total image,

parafovea, and perifovea.

In a similar vein, Mihailovic et al.
(2020) discovered that there was no notable
disparity in the thickness of the central
retina among patients with SLE who had
been using HCQ for over 5 years, those who
had been using it for less than 5 years, and
individuals in good health [11].

In contrast to our study, Tarakcioglu
et al. discovered that the superficial entire,

parafoveal, and perifoveal thickness, as well
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as the deep whole, parafoveal, and
perifoveal thickness, were reduced in the
group treated with HCQ compared to the
control group, which consisted of newly
diagnosed individuals not receiving HCQ
treatment. The results also showed that
patients who had been using HCQ for 5
years or less had consistently higher

thickness measurements [12].

The research undertaken by Esser et
al. investigated persons diagnosed with
rheumatoid arthritis  who had been
prescribed HCQ for a duration exceeding 5
years, individuals with rheumatoid arthritis
who had been using HCQ for less than 5
years, and a control group of healthy

individuals. The study findings revealed a

Ethical approval and consent to
participate: Prior to its commencement, the
research received permission from the ethics
committee of Fayoum University Hospital in
December 2022, under the reference number
M632. The participants were provided with
information regarding the study's aims,

examinations, investigations, confidentiality
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