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ABSTRACT | Purpose: To investigate the frequency of toxic 
retinopathy in patients with lupus erythematosus and rheuma-
toid arthritis with long-term use of chloroquine diphosphate or 
hydroxychloroquine through spectral domain optical coherence 
tomography and the outcomes of ophthalmological exams (visual 
acuity - Snellen’s table, color vision test - Ishihara’s table, fundos-
copy, and retinography - red-free). Methods: A cross-sectional 
study was carried out involving the ophthalmologic evaluation of 
patients using regular chloroquine diphosphate or hydroxychlo-
roquine for a period of 1 year or longer. The patients completed 
a questionnaire on their opinions and treatment regularity. The 
same patients underwent ophthalmologic examination and 
spectral domain optical coherence tomography. Results: The 
prevalence of toxic retinopathy caused by antimalarials was 4.15% 
(9 of 217 patients), 7.4% (4 of 54 patients) following chloroquine 
diphosphate usage, and 0.82% (1 of 121 patients) following 
hydroxychloroquine usage. Only patients with advanced stage 
maculopathy presented abnormalities during the ophthalmologic 
exam: the color vision test was altered in 11.1%, and visual 
acuity and fundoscopy were altered in 33.3%. Identification of 
early toxic retinopathy, detected in six patients, was possible 
using spectral domain optical coherence tomography. The mean 

duration of antimalarial drug usage among patients with toxic 
retinopathy was 10.4 years. Only 31% of the patients reported 
some symptoms during treatment, and although 24% were afraid 
to use the medication, they did so as prescribed. Conclusion: Use 
of spectral domain optical coherence tomography was essential 
for the diagnosis of early-stage antimalarial toxic retinopathy 
in patients with the following characteristics: asymptomatic, 
antimalarial use 7 days a week for a period of more than 5 years, 
and normal clinical ophthalmologic examination.

Keywords: Retinopathy/etiology; Antimalarials/adverse effects; 
Hydroxychloroquine/adverse effects; Chloroquine/adverse effects; 
Tomography, optical coherence/methods 

RESUMO | Objetivo: Investigar a frequência da retinopatia 
tóxica em pacientes com lúpus eritematoso e artrite reumatóide 
com uso crônico de difosfato de cloroquina ou hidroxicloroquina, 
através de tomografia de coerência óptica de domínio espectral e 
os resultados dos exames oftalmológicos (acuidade visual - tabela 
de Snellen, teste de visão de cor - tabela de Ishihara, fundoscopia 
e retinografia - red free). Métodos: Foi realizado um estudo 
transversal envolvendo a avaliação oftalmológica de pacientes em 
uso regular de difosfato de cloroquina ou hidroxicloroquina por 
um período de um ano ou mais. Os pacientes responderam a um 
questionário sobre a sua opinião e regularidade do tratamento. 
Os mesmos pacientes realizaram exame oftalmológico clínico e 
tomografia de coerência óptica de domínio espectral. Resultados: 
A prevalência de retinopatia tóxica por antimaláricos foi de 
4,15% (9 dos 217 pacientes), 7,4% (4 de 54 pacientes) após uso 
de difosfato de cloroquina e 0,82% (1 de 121 pacientes) após 
uso de hidroxicloroquina. Apenas os pacientes com maculopatia 
em fase avançada apresentaram alterações durante os exames 
clínicos: teste de visão de cores alterado em 11,1%, e a acuidade 
visual e fundoscopia foram alteradas em 33,3%. A identificação 
de retinopatia tóxica precoce, detectada em seis pacientes, foi 
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possível por meio da tomografia de coerência óptica de domínio 
espectral. A duração média do tempo de uso de drogas antimalá-
ricas entre os pacientes com retinopatia tóxica foi de 10,4 anos. 
Apenas 31% dos pacientes relataram algum sintoma durante o 
tratamento e apesar de 24% terem medo de usar a medicação, eles 
o fizeram conforme prescrito. Conclusão: O uso da tomografia 
de coerência óptica de domínio espectral foi essencial para o 
diagnóstico de retinopatia tóxica antimalárica em estágio inicial 
em pacientes com as seguintes características: uso assintomático, 
antimalárico 7 dias por semana por um período maior que cinco 
anos e exame oftalmológico clínico normal. 

Descritores: Retinopatia/etiologia; Antimaláricos/efeitos adversos; 
Hidroxicloroquina/efeitos adversos; Cloroquina/efeitos adversos; 
Tomografia de coerência óptica

INTRODUCTION

Toxic retinopathy (TR) caused by antimalarials, first 
described in 1951, is a rare adverse effect that causes 
irreversible vision loss(1-4). Currently, additional ophthal-
mologic tests enable the early diagnosis of maculopathy, 
even in asymptomatic patients(4-10). The prevalence of TR 
differs among antimalarials. For chloroquine diphospha-
te (CQ), a frequency ranging from 2.5% to 10% has been 
reported(11-13).

The risk factors for antimalarial TR described by the 
American Academy of Ophthalmology in 2016 were ca-
tegorized as major and minor. The minor risk factors are 
age over 60 years, presence of liver disease, and generic 
factors (anomaly in ABCA423-2016 or P45024-2016 
gene 4). On the other hand, the major risk factors are 
period of exposure greater than 5 years, nephropathy, 
concomitant use of tamoxifen, previous presence of ma
culopathy, and dose/kg of antimalarials (for hydroxychlo-
roquine - HCQ, greater than 5.0 mg/kg of actual weight 
and for CQ, greater than 2.3 mg/kg of actual weight)(4).

Some articles consider cumulative dose as the most 
important risk factor. A daily dose of CQ greater than 
250 mg/day or greater than 4 mg/kg/day and of HCQ 
greater than 400 mg/day or greater than 6.5 mg/kg/day 
translates to an accumulated risk greater than 460 g for 
CQ and greater than 1000 g for HCQ(2,3,5,8,14-19).

In the pre-macula stage, spectral domain optical cohe
rence tomography (SD-OCT) can detect alterations in the 
photoreceptor layer, at the junction of the internal and 
external segments of the retina (ISOS), and in the retinal 
pigment epithelium (RPE). It is possible to identify dis-
crete irregularities in the bilateral perifoveal region. In 
the initial phase of TR, small faults can be detected in the 
photoreceptor layers, ISOS, and RPE in the perifoveal 
region in addition to the above irregularities.

At the moderate maculopathy stage, loss of the phy-
siological depression of the fovea occurs with interrup-
tions of the RPE and ISOS in the parafoveal and perifo-
veal macular regions, characterizing the aspect in comet 
and macula in target. In the moderate and advanced 
stages, a typical fundoscopic TR lesion in the form of a 
bull’s eye can be identified, resulting from antimalarials. 
The advanced stage of maculopathy occurs with increased 
atrophy, foveal disruption, and visual acuity loss(15). 

There is still no gold standard test for the diagnosis 
of toxic maculopathy, which makes it difficult to assess 
the sensitivity and specificity of diagnostic methods. 
The additional ophthalmologic tests described for the 
diagnosis of toxic maculopathy are multifocal electrore-
tinography (mfERG), which has a sensitivity of 92.9% and 
specificity of 86.9%; computerized visual field, which 
has a sensitivity of 92.5% and specificity of 85.7%; and 
SD-OCT, which has a sensitivity of 78.6% and specificity 
of 98.1%(5,14).

This article describes the frequency of TR assessed using 
SD-OCT in patients with lupus erythematosus (LE) and 
rheumatoid arthritis (RA) with long-term use of chloroquine 
diphosphate (CQ) or hydroxychloroquine (HCQ) and the 
outcome of clinical ophthalmological exams (visual acuity 
tests - Snellen’s table, color vision test - Ishihara’s table, 
fundoscopy, and retinography - red-free).

METHODS

A cross-sectional study of outpatients at the Ophthal-
mology Service from November 2012 to October 2014, 
who were regular users of CQ and/or HCQ for a period 
longer than 1 year, was conducted. The study protocol 
was approved by the Research Ethics Committee, and 
the patients signed a free and informed consent form.

Three hundred patients answered a questionnaire 
about the frequency, regularity, and duration of medi-
cation use, the presence of adverse events, their level of 
knowledge about the drugs used, and their degree of sa-
tisfaction with the treatment. Patients with ocular disease 
such as optic neuropathy, glaucoma, vascular occlusion, or 
degenerative maculopathy were excluded. After exclu-
sion, 217 patients were eligible for the study.

The ophthalmologic examination included a visual 
acuity test with the Snellen Table, refraction, a color 
vision test (Ishihara Table), biomicroscopy, applanation 
tonometry, and fundoscopy with mydriasis. Subsequently, 
the Heidelberg Spectralis SD-OCT test (from Heidelberg 
Engineering, Heidelberg, Germany) was performed(3-6,14,15).
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RESULTS

Of the 217 patients, 208 (95.85%) had normal ophthal-
mological and SD-OCT results. The prevalence of TR 
caused by antimalarials was 4.15% (95% CI: 0.015 to 
0.068), occurring in 9 of 217 patients. These nine pa-
tients were all women between 41 and 60 years of age, 
who regularly used one antimalarial tablet per day (5-7 
days a week according to the medical prescription). The 
prevalence of toxic maculopathy was 7.4% from CQ usa-
ge (4 of 54 patients; 95% CI: 0.0042 to 0.143) and 0.82% 
from HCQ usage (1 in 121 patients; 95% CI: 0.00786 to 
0.02438). The prevalence when CQ was later replaced 
with HCQ was 9.52% (95% CI: 0.0064 to 0.1836), oc-
curring in 4 of 42 patients.

The prevalence of TR was higher in the 41-to- 
50-year-old age group (55.6%). TR developed in 6 of 153 
patients (66.7%) with a diagnosis of LE and in 3 of 64 
patients (33.3%) with RA. Among the nine patients with 
TR, one patient used HCQ, and eight used CQ (four of 
them only at the beginning of the treatment, after which 
they switched to HCQ). The prevalence of TR was similar 
in both diseases. Most of the patients had used CQ at 
some point.

The duration of antimalarial medication use by pa-
tients with TR varied from 5 to 14 years, with a mean 
duration of 10.4 years and a standard deviation of 2.45 
(Table 1).

Of the 19 patients who did not take antimalarial me
dication at the time of the research but had previously 
taken it regularly, 36.8% (7) claimed that the medication 
was stopped by their physicians because of complications, 
31.6% (6) reported that they switched to a different me
dication without stating the reason, and 31.6% (6) sus-
pended their own medication out of fear of taking the 
drug. However, most patients with TR (66.7%, 6) stated 
that they were not afraid to use the medication and that 

they were satisfied with it. Only one patient with HCQ 
use of more than 10 years developed TR, diagnosed at 
a moderate stage.

Only 31% of antimalarial users reported some symp-
toms during treatment, such as altered skin color (40), 
blurred vision (31), headache (24), and tinnitus (22). 
Three (33.3%) TR patients had symptoms (altered skin 
color in two patients, dizziness, red eyes, headache, 
tinnitus, and blurred vision), and the other six (66.7%) 
remained asymptomatic throughout treatment.

The results were normal for 66.7% (6) of the patients 
with TR in the visual acuity test, for 88.9% (8) in the color 
vision test, and for 66.7% (6) in fundoscopy (Table 2). 
Most patients with TR (55.6%) had an ophthalmologic 
exam annually but did not undergo additional exams. 
One patient who had been using the drug for 5 years 
had the test performed just before starting treatment, 
and one third of patients had periodic clinical exams 
but not SD-OCT. Therefore, they were not diagnosed 
with maculopathy and continued to use antimalarials.

SD-OCT was useful for the classification of TR. Of the 
nine patients with TR caused by antimalarials, 44% (4) 
presented premacular maculopathy (Figure 1), 22% (2) 
at the initial stage (Figure 2), 22% (2) at the moderate 
stage (Figure 3), 11% (1) at the advanced stage (Figure 4), 
and none at the terminal stage (Table 3).

This exam enabled a diagnosis of early-stage TR in six 
patients who were still asymptomatic and had normal 
routine eye examinations.

DISCUSSION
When CQ and HCQ users were analyzed separately, 

the prevalence of TR caused by CQ (7.4%) was lower 
than that reported by Bernstein (10%) and higher than 
that demonstrated by the meta-analysis conducted by 
Ruiz Irastorza (ophthalmology examination and OCT). 

Table 1. Time of use of the antimalarial medication by patients with toxic 
maculopathy

Time of use (years) Fi % Fac %ac

05 1 011.11 1 011.11

09 1 011.11 2 022.22

10 1 011.11 3 033.33

11 4 044.45 7 077.78

12 1 011.11 8 088.89

14 1 011.11 9 100.00

Total 9 100.00 9 100.00

Of the patients with maculopathy, 44.4% (4) used antimalarial medication for 11 years.

Table 2. Ophthalmological examination of patients with maculopathy 
associated with antimalarials: visual acuity, color vision, Ishihara’s table, fun-
doscopic examination, and spectral domain optical coherence tomography

Normal Altered Normal Altered

Ophthalmological exam Fi Fi Total % % Total

Visual acuity 6 3 9 66.70 33.30 100

Color vision table 8 1 9 88.90 11.10 100

Fundoscopy 6 3 9 66.70 33.30 100

SD-OCT* 0 9 9 0 100 100

*SD-OCT= spectral domain optical coherence tomography.
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However, it was higher than that reported by Ruiz Iras-
torza et al. (0.1%). Both drugs are recommended for the 
treatment of RA and LE. However, HCQ is described 
as having less toxicity, and therefore, it is more often 
prescribed(9,11,13,16,17).

The main reason for discontinuation of treatment, 
reported by a little more than a third of the patients, was 
ophthalmological complications. However, the majority 
had been misdiagnosed with TR using normal SD-OCT 
and could return to treatment. On the other hand, a 
third of patients with TR expressed fear of using the 
medication, but continued to use it anyway according 
to the prescription(9-12,20,21).

More than half of patients with TR used the medica-
tion 7 days a week, taking 1 tablet per day according to 
the medical prescription without reaching the maximum 
dose. Durcan et al., in 2015, reported that the blood 
level of the prescribed medication may not correspond 
to the quantity administered to the patient because of 
non-adherence to treatment. Adherence to treatment in 
LE and RA ranges from 31.7% to 45.9%(6,21,22-24). 

The TR prevention protocol recommends a prior 
ophthalmic examination before the start of treatment 
or in the first year of exposure. This is the baseline 
ophthalmic examination. The second examination should 

Figure 1. Spectral domain optical coherence tomography examination 
with premacular maculopathy. Presence of discrete irregularities at 
the junction of the internal and external segments of the retina in the 
perifoveal region.

Figure 2. Spectral domain optical coherence tomography examination with 
previous maculopathy. Presence of irregularities at the junction of the in-
ternal and external segments of the retina, and retinal pigment epithelium. 

Figure 3. Spectral domain optical coherence tomography examination 
with moderate maculopathy. We note interruption of the representative 
lines on the parafoveal macular region: at the junction of the internal and 
external segments of the retina; retinal pigment epithelium.

Figure 4. Infrared image obtained by spectral domain optical 
coherence tomography: maculopathy in the form of a bull’s 
eye, alterations found in moderate maculopathy. Presence of 
foveal hyperreflectivity, surrounded by two rings, one internal 
hyperreflective ring and another external hyperreflective ring, 
forming a target-shaped lesion.

Bicas Neto & Mesquita observed TR by OCT in two pa-
tients using CQ for almost 5 years(9,12). 

Regarding HCQ, the value found (0.82%) was lower 
than that described by Bernstein (3%-4%) and much 
lower than that described by Merlles & Marmor (7.5%). 
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include additional ophthalmologic tests, and SD-OCT 
may be considered. In patients taking the medication for 
less than 5 years with an adequate dosage for weight, 
monitoring can be done after 5 years of exposure(4).

After 5 years of continuous use of antimalarials, the 
risk of TR increases to 1%(2). After 20 years of use, the 
risk increases to 20%. Most patients tested, 63.15%, had 
used the medication for a period of 5 years or more and 
27.65%, for a period of 10 years or more. Almost 80% 
of TR patients used the medication for a period of 10 years 
or more, placing them at risk because of cumulative dose 
and exposure time(4,10,13). 

The clinical ophthalmologic examination was normal 
for most patients, regardless of their complaints. One 
complained of blurred vision and three others, low vi-
sion. The occurrence of a reduction in vision depends 
on professional activity, and the progressive loss of light 
vision depends on damage to the macular area. Patients 
are the most likely to notice moderate vision loss; however, 
by this stage, severe TR with permanent visual damage 
already exists. Initial maculopathy occurs outside the 
center of the fovea and progressively expands its invol-
vement throughout the macular region. Therefore, even 
with maculopathy, it is possible for the patient to have 
normal vision at the beginning(2,5,14,17,25).

Only one patient with severe maculopathy presen-
ted alterations in the color vision test. The other six did 
not complain during the anamnesis and had normal 
ophthalmologic examinations and retinography (infrared). 
The only altered examination was the optical cut of the 
SD-OCT, which showed four patients with premacular 
maculopathy and two with initial maculopathy.

Related symptoms may occur during treatment at diffe-
rent stages but do not appear frequently. Dry eye was a 
frequent complaint, but is not described as an adverse 
effect of the medication, being related to connective 
tissue disorders, in addition to being common among 
middle-aged women because of hormonal variation. 

Blurred vision was resolved after refractive examination 
with the prescription of corrective lenses. It was not re
lated to maculopathy, but to presbyopia(1,10,16-21,26-30).

In a study carried out in São Paulo, Brazil, adverse 
effects were reported by 35.7% of patients: 17% reported 
ocular alterations; 10%, gastrointestinal; 3.4%, dermato
logical; 1.7%, neuromuscular; and 0.3%, psychiatric, lea-
ding 22.9% of them to discontinue treatment. In another 
study, gastrointestinal and ocular manifestations were 
the most common complaints. However, both articles 
emphasized that antimalarials are well accepted by 
users(10,17,26).

The prevalence of TR in association with antimalarials 
detected using SD-OCT was 4.15%. The specific preva-
lence for CQ was 7.4% and that for HCQ, 0.82%. The 
values found are in accordance with the literature. The 
ophthalmologic examination in users of antimalarials 
for both symptomatic and asymptomatic patients was 
normal in most cases. SD-OCT was essential for the diag-
nosis of TR in the early stage, observed in six patients 
with the following characteristics: asymptomatic, using 
medication 7 days a week for a period of more than 5 
years, along with normal ophthalmologic examination. 
In addition, patients felt safe and comfortable with the 
use of antimalarials, and only a third of patients repor-
ted some symptoms during treatment.

Table 3. Summary table with maculopathy classification and complete ophthalmological examination results for patients with toxic maculopathy asso
ciated with antimalarials

Maculopathy classification Visual acuity Snellen’s table Color vision Ishihara’s table Fundoscopy SD-OCT*

Premacular 20/20 Normal Normal Altered

Premacular 20/20 Normal Normal Altered

Premacular 20/20 Normal Normal Altered

Premacular 20/20 Normal Normal Altered

Precocious maculopathy 20/20 Normal Normal Altered

Precocious maculopathy 20/20 Normal Normal Altered

Moderate maculopathy 20/25 Normal Macular attenuation brightness Altered

Moderate maculopathy 20/30 Normal Typical alterations Altered

Grave maculopathy 20/50 Altered Typical alterations Altered

Terminal maculopathy 0 0 0 0

*SD-OCT= spectral domain optical coherence tomography.
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