
DISCUSSED CLINICAL CASESeOftalmo

eOftalmo. 2023;9(2):71-5. 
 

71

 This content is licensed under a Creative Commons Attribution 4.0 International License.

Maculopathy due to prolonged use of chloroquine: 
functional evaluation performed by microperimetry-a 
case report
Maculopatia por uso prolongado de cloroquina: avaliação funcional realizada pelo 
exame de Microperimetria - Relato de caso

Letícia Aranha Williams de Castro1, Danilo Lima Borrelli1, Amanda Nogueira Cury1

1. Instituto de Olhos Dr. Eduardo Paulino, Santos, SP, Brazil.

Corresponding author: Leticia Aranha Williams de Castro. E-mail: leticiawilliamscastro@gmail.com.
Received on: Dec 6, 2022. Accepted on: Mar 15, 2023.
Funding: No specific financial support was available for this study. Conflict of interest: None of the authors have any potential conflict of interest to disclose.

How to cite: Castro LA, Borrelli DL, Cury AN. Maculopathy due to prolonged use of chloroquine: functional evaluation performed by microperimetry-a case report.  
eOftalmo. 2023;9(2):71-5. 

DOI: 10.17545/eOftalmo/2023.0021

KEYWORDS:

Chloroquine; Maculopathy; 
Microperimetry; Optical coherence 
tomography.

PALAVRAS-CHAVES:

Cloroquina; Maculopatia; 
Microperimetria; Tomografia de 
coerência óptica. 

ABSTRACT

Maculopathy from prolonged use of chloroquine is one of the most important ophthalmologic adverse 
effects that act on the patient’s quality of life. The periodic monitoring of patients using chloroquine and 
similar drugs is extremely important with routine consultations and complementary exams, to diagnose 
adverse effects early. The present case shows the importance of further examinations for functional 
analysis of this affection.

RESUMO

Maculopatia por uso prolongado de cloroquina é um dos efeitos colaterais oftalmológicos mais 
importantes que afeta qualidade de vida do paciente. É de extrema relevância o acompanhamento 
periódico, tanto com consultas de rotina, quanto com exames complementares dos pacientes em uso 
desta droga e seus similares, para diagnosticar precocemente os efeitos colaterais. Este presente caso 
mostra a importância de novos exames para o analise funcional deste acometimento. 

INTRODUCTION

Chloroquine and its variant hydroxychloroquine 
are widely used drugs for treating prevalent diseases. 
Initially these drugs were used mainly as antimala-
rials, but as the studies progressed1 other diseases 
were also included for the use of these drugs as treat-
ment, such as rheumatoid arthritis, lupus erythema-
tosus, malaria, porphyria cutanea, solar urticaria, and 
other pathologies2.

The main adverse effects of chloroquine and 
hydroxychloroquine are related to the gastrointestinal 
tract, hematological, neurological, neuromuscular, 
dermatological, cardiological, and ophthalmological 
systems3. The most relevant ophthalmologic adverse 
effects caused by the use of these drugs are corneal 
deposits and retinal pigmented epithelium (RPE) ra-
refaction in the foveal region, which can evolve into 
advanced atrophy involving the outer retina in the ty-
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pical appearance of target maculopathy or Bull’s eye 
maculopathy1,3,4 which is rarer. Other adverse effects 
reported in the literature are cornea verticilatta, the 
anterior and posterior subcapsular cataracts, optic 
neuritis, and anterior uveitis, among others1.

In recent years, the incidence of retinal toxicity 
caused by these drugs in prolonged use has decrea-
sed due to a reduction in the dosage of the drug used 
associated with shorter treatment periods, but it is 
still important due to the severe and irreversible im-
pairment that they can cause to vision2. The first des-
criptions of retinopathy were made by Hobbs et al. in 
19594, and since then hundreds of cases have been 
described mainly associated with the use of high dai-
ly doses between 500 and 750 mg/day of chloroqui-
ne and 800 to 1,600 mg/day of hydroxychloroquine5. 
Maculopathy caused by drug is due to its deposition 
in the ciliary body and pigment epithelium of the re-
tina because of the selective affinity for the melanin 
present in these retinal layers, and it may remain for 
years even after the drug is discontinued3.

This case report aims to demonstrate that, although 
not prevalent, decreased visual acuity due to retinal 
toxicity caused by chloroquine is of great relevance to 
the patient’s quality of life, and the need for follow-up 
with complementary exams and new technologies, 
such as microperimetry, are beneficial in all aspects 
for patients on long-term use of the drug.

CASE REPORT

Female, 68 years old, born in Itapicuru, Bahia, 
from Santos, So Paulo, came for eye care at the Dr. 
Eduardo Paulino Eye Institute (IOEP) with a com-
plaint of low visual acuity in both eyes, but could 
not report the onset period. She has been taking 
chloroquine 250 mg/day for 8 years, but she is no 
longer taking the medication now. She has no rele-
vant family or ophthalmologic history. The patient 
had no ophthalmologic follow-up during treatment. 
The medication was switched by choice of her rheu-
matologist to methotrexate 10 mg/day and predni-
sone 5 mg/day.

In the ophthalmological examination, she pre
sented a corrected visual acuity of 20/300 in the 
right eye with a refraction of +1.00 −1.00 at 120°; 
and in the left eye, she presented a corrected visual 
acuity of 20/100 with a refraction of +0.50 −0.50 
at 30°. Biomicroscopy was unaltered in both eyes 
and the intraocular pressures measured 15 mmHg 
in the OD and 13 mmHg in the OS. Fundoscopy 
(Figure 1) in both eyes showed maculopathy with 
a hyperpigmented foveola surrounded by a ring-
shaped area of hypopigmentation, configuring the 
appearance of target maculopathy. The optic nerves 
were stained and unchanged, and the vessels had 
preserved morphology and pathways.

Figure 1. Retinography of both eyes.
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Figure 2. Microperimetry of both eyes.

Microperimetry (Figure 2) performed with Nidek 
MP-3 in the left eye using a single cross fixation, 
Goldman size III stimulus (white, 200 ms) and 4-2 
(fast) strategy showed stable fixation and total loss of 
macular sensitivity in the form of a central scotoma, 
a partial loss of perimacular sensitivity, averaging 19 
dB and good peripheral sensitivity averaging 28 dB. 
In the right eye, with a single cross fixation, Gold
man size III stimulus (white, 200 ms) and 4-2 (fast), 
a relatively unstable fixation with total loss of ma
cular sensitivity in the form of a central scotoma, 
a partial loss of perimacular sensitivity, averaging  
18 dB, and good peripheral sensitivity averaging  
27 dB was detected.

On optical coherence tomography (Figure 3), both 
eyes presented a vitreoretinal interface with an area of 
posterior vitreous detachment (PVD), pathologically 
increased foveal depression, neurosensory retina with 
loss of integrity and parallelism of the inner and outer 
retinal layers, atrophy of the associated outer retinal 
layers, ERP-BRUCH complex with areas of defects 
and deposits, choroid with thickness, reflectivity, and 
vascular layers within normal patterns.

DISCUSSION

In Brazil, there is currently no standardization 
for ophthalmologic follow-up of patients taking 
chloroquine and hydroxychloroquine. For retinopathy 
screening considering chloroquine toxicity, it is re
commended by the American Academy of Oph
thalmology that low-risk patients (dose less than 
3 mg/kg and age less than 60 years) should have a 
complete eye examination regularly after 5 years 
from the beginning of the treatment. High-risk pa
tients should be screened annually, and eye exams 
such as retinography, fundus autofluorescence, 10-2 
visual field (VF) W-W (White-White) perimetry, elec
troretinography, and computed tomography of the 
macula should be ordered6,7. The use of the Amsler 
grid full screen to diagnose macular changes is no 
longer recommended. One should discontinue 
use upon observing any signs of toxicity, such as 
central scotoma, thinning of the photoreceptor 
line and the perifoveal ellipsoid zone, and ring 
hypoautofluorescence7.

Among the tests currently available, the multi-
focal electroretinogram, an objective test that mea-
sures electrical impulses through the retina, is con-
sidered the test with the best sensitivity to detect 
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Figure 3. Macular optical coherence tomography of both eyes.

parafoveal or extramacular changes in early retino-
pathy. However, due to its high cost, difficult acces-
sibility, and the need for experienced professionals 
to perform and interpret the multifocal electroreti-
nogram results, the test is recommended when the 
visual field and CT scan do not define the presence 
of maculopathy8. In contrast, microperimetry is a vi-
sual field test in which light stimuli are reproduced 
at specific points on the retina of an individual that 
despite being a subjective test is easy for the pro-
fessional to perform and for the patient to unders-
tand how the test is performed1. The ability of mi-
croperimetry to diagnose the onset of asymptomatic 
functional loss earlier than other tests, suggesting 
greater sensitivity, is currently being discussed.  
However, more studies are needed to reinforce this 
thesis and to add the exam as a routine follow-up for 
these patients.

An early diagnosis of retinal toxicity from chloro
quine and hydroxychloroquine use is essential for a 
good visual prognosis. The early signs of retinopathy 
are described by a central scotoma demonstrated on 
perimetry without ophthalmological changes7. At 

present, there is no treatment for macular atrophy 
caused by the use of these drugs, but there is a chan-
ce of slowing the progression of vision loss and the 
evolution of central scotoma by interrupting the drug 
when the patient does not yet have permanent macu-
lar and retinal lesions9,10.

Because of the lack of previous follow-up of the 
patient, we could not report the progression of visual 
loss after the suspension of chloroquine, advising 
only the rheumatologist not to use the drug again 
and the patient to return annually for new tests and 
evaluation of any standard changes.
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