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SUMMARY

Retinal toxicity as a result of antimalarial therapy has
been reported for many years.
Retinopathy may be divided into reversible prema-
culopathy and irreversible true retinopathy.
Risk factors for the development of toxicity are daily
dosage related to body weight, total drug dosage and
the specific drug used. The daily dosage of chloro-
quine should not exceed 4 mg/kg lean body weight
a day. Exceeding the total dosage of 300 g increa-
ses the risk. The daily dosage of hydroxychloroqui-
ne should not exceed 6.5 mg/kg lean body weight a
day with increased risk when the duration of treat-
ment exceeds 8 years (1330 g for a patient of 70
kg). Regular dilated fundus examination, visual field
testing using Amsler grid test and automated cent-
ral 10-2 perimetry (to a red test object) is advised
to detect reversible premaculopathy. Hydroxychlo-
roquine toxicity due to excessive cumulative dosage
is discussed in case 1. Chloroquine toxicity due to
excessive daily dosage is discussed in case 2.

REuSUMEu
La toxicité rétinienne induite par les médicaments
antipaludiques a été décrite depuis de nombreuses
années. On distingue d’ une part la rétinopathie pré-
maculaire réversible et d’autre part la vraie rétino-
pathie irréversible. La dose quotidienne en fonction
du poids corporel, la dose cumulative et le type de
médicaments utilisés sont les facteurs de risque. La
dose quotidienne de chloroquine ne doit pas dépas-

ser 4 mg/kg par jour sur base du poids idéal du pa-
tient. Une dose cumulative supérieure à 300 g aug-
mente le risque de rétinopathie. La dose quotidien-
ne d’hydroxychloroquine ne doit pas dépasser 6.5 mg/
kg par jour sur base du poids idéal du patient. Par
ailleurs le risque de rétinopathie est réel si la durée
du traitement est supérieure à 8 ans (1330 g pour
un patient de 70 kg). Un examen régulier du fond
d’oeil dilaté, un examen du champ visuel utilisant
d’une part la grille d’ Amsler et d’autre part la périmé-
trie automatisée centrale 10.2 (stimulus rouge) sont
nécessaires afin de détecter une prémaculopathie
réversible. Nous présentons deux cas de toxicité ré-
tinienne. Le premier illustre la toxicité d’ hydroxy-
chloroquine due à une dose cumulative excessive.
Le second illustre la toxicité de chloroquine due à
une dose quotidienne excessive.
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INTRODUCTION

The antimalarial agents chloroquine and hy-
droxychloroquine have been used since the
1950’s to treat inflammatory disorders, includ-
ing systemic lupus and rheumatoid arthritis.
Soon after their introduction for chronic use,
concerns arose about their ocular safety. The
relationship between chloroquine and retinal
toxicity was first reported by Cambioggi in 1957
in a patient undergoing treatment for systemic
lupus erythematosus (5). Since that report, the
retinal damage produced by chloroquine (Niva-
quinet) and hydroxychloroquine (Plaquenilt)
has become probably the most feared of all oc-
ular toxic drug reactions. Indeed, the risk of reti-
nal toxicity has caused many rheumatologists
and dermatologists to abandon or severely re-
strict the use of these agents. In this study we
present two case reports and outline the reti-
nal side effect of antimalarial drugs. The screen-
ing methods to rule out possible ocular toxi-
city, the dose monitoring guidelines and the fol-
low-up strategy are subsequently discussed.

PATIENTS AND

METHODS

Two patients with antimalarial retinal toxicity
are discussed in this report using a retrospec-
tive review of their case notes between 1996-
2001.

CASE REPORTS

Case 1:

A 67-year old woman with a 20-year history
of rheumatoid arthritis had a recent onset of de-
creased central vision. She had been taking a
daily dose of 250 mg of hydroxychloroquine
(3.2 mg/kg per day) for 17 years (cumulative
dose of 1551g). Corrected visual acuity was
5/10, Snellen 4 at the right eye and 4/10,
Snellen 4 at the left eye. Fundus examination
showed a ring of depigmentation surrounded by
a ring of hyperpigmentation in both eyes. Fluo-
rescein angiography showed window defects in
a bull’s eye pattern bilaterally (Figure 1). Static
perimetry with a white test object (Humphrey
Field Analyzer 30-2) showed absolute pericen-
tral scotoma in both eyes (Figure 2). Bilateral
pericentral scotomata were also demonstrated
by Amsler grid testing. Full-field flash-electrore-
tinograms recorded from both eyes were extin-
guished (Figure 3). Hydroxychloroquine treat-
ment was discontinued and a follow-up at 36
months after treatment disclosed neither further
deterioration nor improvement of visual func-
tion.

Case 2:

A 69-year old woman with a long standing his-
tory of mutilating rheumatoid arthritis (both
legs had been amputated) was referred to our
departement because of a recent onset of cen-
tral scotomata in both eyes. For the last 2 years
she had been treated with a magistral drug for

Fig 1. Case 1. Fluorescein angiogram of right eye (left) and left eye (right) showing window defects in a bull’s eye pat-
tern.
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Fig 2. Case 1. Static perimetry demonstrates large central scotomata on testing with a white test object in the right eye
(left) and the left eye (right) (Humphrey Field Analyzer 30-2).

Fig 3. Case 1. Full-field flash-electroretinogram shows the extinguished dark adapted rod response; maximal combined
response and the light adapted single flash cone response and 30 Hz flicker response for both eyes.
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persistent joint ache in the upper limbs and
back pain. This preparation contained chloro-
quine 250mg/d. She only weighted 36 kg, giv-
ing a daily dose of chloroquine of 6.95 mg/kg
per day. Corrected visual acuity was 7/10,
Snellen 3 to both eyes. Fundus examination
showed a typical bull’s eye maculopathy in both
eyes. Fluorescein angiography showed window
defects in a bull’s eye pattern bilaterally (Figu-
re 4). Static perimetry with a white test object
(Humphrey Field Analyzer 30-2) showed deep
central scotomas in both eyes (Figure 5). Bi-
lateral pericentral scotomata were also de-
monstrated by Amsler grid testing. Full-field
flash-electroretinograms recorded from both
eyes were severely decreased (Figure 6). The
electro-oculogram (EOG) was also performed.
The Arden ratio for both eyes was decreased:
1.70 for the right eye and 1.56 for the left eye
(Figure 7) (A score of 1.8 is considered to be
the lower normal limit). The prescription con-
taining chloroquine was discontinued and a fol-

low-up at 48 months after treatment disclosed
neither further deterioration nor improvement
of visual function.

DISCUSSION

Retinal toxicity:

Retinal toxicity due to (hydroxy)-chloroquine
may be separated into premaculopathy and true
maculopathy. Premaculopathy consists of fine
pigmentary stippling or mottling without loss
of visual acuity. There is visual field loss to a
red test object with the parafoveal 10 degrees
being the initial site of visual field defects. It
usually reverses after the medication has been
stopped and has never been reported to start
or to progress after the drug discontinuation
(22). True retinopathy is associated with more
prominent pigmentary changes, which may in-
clude a bull’s eye lesion: granular pigmenta-

Fig 4. Case 2. Top: Red free image of the right eye (left) and the left eye (right) of a patient with hydroxychloroquine
retinopathy. Bottom: Fluorescein angiogram of right eye (left) and left eye (right) showing window defects in a bull’s eye
pattern.
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tion of the macula surrounded by a clear zone
of deep pigmentation surrounded in turn by an-
other ring of pigmentation (22). Pigmentary
changes are mild or even absent in patients
with skin type I and II (reddish and blond hair).
With more extensive damage to the retina, the
arterioles show generalized attenuation and seg-
mental constriction with pallor of the optic disc.
A fine granularity of the retina and prominent
choroidal pattern in the periphery may also oc-
cur (16). Scotomata are evident with supra-
threshold white test objects and visual acuity
may be lost. Changes are often permanent and
may even progress after the medication is
stopped (2,21).
There is no general consensus on the minimum
findings needed to define true maculopathy.
Currently, there are 2 commonly cited defini-
tions of ocular toxicity. Bernstein’s definition re-
quires the development of persistent paracen-
tral or central visual field scotomata to supra-
threshold white stimuli and a duration of treat-
ment of > 9 months (2). Easterbook advoca-
ted the use of bilateral, reproducible, positive
field defects that can be shown by 2 different
visual field tests, Amsler grid test and an auto-
mated 10-degree visual field test, as definitive
evidence of retinal toxicity (10). In the absence
of visual field changes, the pigmentary chan-
ges must consist of actual retinal pigment epi-
thelial loss, sometimes resembling a bull’s eye
lesion (20). Several maculopathies share phe-
notypic similarities with (hydroxy)-chloroquine
retinopathy. Premaculopathy should be differ-
entiated from macular changes associated with
age-related macular degeneration. True macu-

lopathy should be differentiated from combined
cone and rod dystrophies, classical cone dys-
trophies, neuronal ceroid lipofuscinosis, Star-
gardt’s disease and fenestrated sheen macular
dystrophy (23). The most common presenting
symptoms of antimalarial retinopathy are dif-
ficult reading, photophobia, blurred distance vi-
sion, central visual field scotomas and entopic
phenomenons. Since patients are asymptom-
atic despite abnormal fundi or visual field de-
fects in the reversible premaculopathy stage,
the ophthalmologist’s challenge is to detect evi-
dence of retinopathic changes before irreversi-
ble damage develops.

Examination and testing:

Numerous tests have been proposed for screen-
ing, and the variety suggests lack of an ideal
one.
a) Color vision testing has generally been found
to be unhelpful. Color vision is essentially un-
disturbed in early cases of retinopathy as test-
ed with the Farnsworth 15 color Hue test and
with the pseudoisochromatic H-R-R color plates
(16). Others have found normal color vision
even in the presence of scotomas or macular
mottling (14,19).
b) Fundoscopy: With early retinopathy the foveal
reflex is lost and fine pigmentary stippling or
mottling is present. Since early age related mac-
ular degeneration exhibits similar findings, the
differential diagnosis is difficult leading to over-
diagnosis of drug induced toxicity (16).
c) Fluorescein Angiography (FA): Since the de-
velopment of scotomas precedes abnormali-

Fig 5. Case 2. Static perimetry demonstrates large deep central scotomata on testing with a white test object in the right
eye (left) and the left eye (right) (Humphrey Field Analyzer 30-2).
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Fig 6. Case 2. Full-field flash-electroretinogram shows the decreased dark adapted rod response and maximal combined
response and the light adapted single flash cone response and 30 Hz flicker response for both eyes.

Fig 7. Case 2. The electro-oculogram recorded from both eyes shows the decreased Arden ratio: 1.70 for the right eye
and 1.56 for the left eye.
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ties detected by FA, this test has little merit in
establishing early retinopathy (18). In older pa-
tients with age related macular degeneration
however, FA may help to distinguish the ma-
cular changes associated with antimalarial reti-
nopathy (8). Visual field testing may not be re-
liable in elderly patients, in these cases FA may
be useful. As pigmentary changes are mild or
almost absent in patients with skin type I and
II (reddish and blond hair), FA helps to iden-
tify subtle pigmentary alterations.
d) Visual Field Testing: Automated static
threshold perimetry has revealed pericentral vi-
sual field defects in patients with antimalarial
retinopathy. Studies comparing automated and
non-automated static and kinetic perimetry in-
dicate that automated perimetry yields the great-
est sensitivity in assessing macular function in
patients with retinopathy (9). The Humphrey
10-2 program tests 68 points in the central 10
degrees of vision. Results could be further en-
hanced using a red test target, making it pos-
sible to reveal scotomata in the reversible pre-
maculopathy stage (22).
Non-automated static or kinetic perimetry is
helpful in patients who are unable to perform
automated perimetry due to physical limita-
tions or low test reliability.
The use of the Amsler grid in chloroquine ret-
inopathy was suggested by Carr et al (6). The
Amsler grid is an excellent means of screening
for early antimalarial retinopathy. It will pick up
very small scotomata even before they can be
demonstrated by kinetic and static field test-
ing (7,13). The standard Amsler grid, the red
Amsler grid and the poster-sized one meter mo-
dified Amsler grid can be used (2,22). The
Amsler grid is simple, inexpensive, reprodu-
cible, and self-administrable by a cooperative
patient, making it an excellent screening test.
e) Electro-Oculography (EOG): Since the elec-
tro-oculogram reflects the metabolic integrity of
the retinal pigment epithelium, it was believed
that EOG would detect early retinal changes in
patients receiving antimalarial drugs. Howev-
er, the prognostic significance of the test is quite
limited. A poor correlation between macular
changesandtheEOG,highinterindividualvaria-
bility over a period of time, preexisting low EOG
values among patients with rheumatoid arthritis
and the influence of the disease activity itself

on EOG results limit its usefulness as a screen-
ing test (3,8).
f) Flash-Electroretinogram (ERG): ERG find-
ings are normal when macular damage alone
is present and diminish only as diffuse retinal
damage occurs. There is no evidence that ERG
can be of real value in predicting the onset of
retinal damage (22).

Dosage schedule and

retinopathy:

A number of factors have been implicated in the
development of retinopathy. The important con-
tributors are daily dosage, total drug dosage,
renal and liver function, genetic predisposition
and the specific drug used.
a) Daily dosage: Mac Kenzie has shown that
the risk of retinopathy can be reduced by cal-
culating the daily dosage according to body
weight. In overweight individuals one should
use the ideal or lean body weight based on age,
sex and height. For hydroxychloroquine the dai-
ly dosage should not exceed 6.5 mg/ kg lean
body weight/ day. For chloroquine the daily dos-
age should not exceed 4 mg/ kg lean body
weight/ day. Exceeding the recommended daily
dosage sharply increases the risk of retinal tox-
icity (12,17).
b) Cumulative dosage: Retinal changes are un-
common in patients taking the recommended
daily dosage of chloroquine if the cumulative
dosage does not exceed 300g (12). With hy-
droxychloroquine, toxicity on low daily dosage
has occurred only when the duration of treat-
ment exceeded 8 years (1).
c) Renal and liver function: Patients taking a
fixed daily dosage corresponding to Mac Ken-
zie’s guidelines might be overdosed if hepatic
and renal failure is present (24).
d) Genetic predisposition: Some individuals
with an ABCR mutation may be predisposed to
retinal toxicity when exposed to chloroquine or
hydroxychloroquine even at recommended daily
dosage (23).

Follow-up strategy:

For practical purposes a simple screening pro-
tocol for antimalarial retinotoxicity may be used.
The initial examination within 1 year of onset
of treatment provides baseline observations for
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any subsequent changes (12,15). Patients
should be asked about visual symptoms. Visu-
al acuity for far and near should be measured.
A careful funduscopic examination of the ma-
cula for fine pigmentary disturbances should be
performed. Suprathreshold scotomata can be
detected with the Amsler grid test and quanti-
tatively tested with the automated static pe-
rimetry using the red test object and central
10-2 program (12,24). Periodic ocular exami-
nation is recommended even if the dose safety
guidelines are respected because of this drug’s
retinotoxic history and the possibility of non-
drug-related ocular disease in associated sys-
temic diseases. Patients taking chloroquine
should be reviewed yearly (11). Different opin-
ions concerning the interval of screening for pa-
tients on hydroxychloroquine are found in the
literature. Some authors recommend yearly fol-
low-up only after 5 - 10 years of treatment
where others suggest a follow-up program af-
ter 2 years of treatment (4,11-13). Self-testing
using the Amsler grid test once a month has
become a recommended procedure (2).

CONCLUSION

Retinal toxicity as a result of antimalarial the-
rapy has been reported for many years. The im-
portant risk factors are daily dosage according
to body weight and the total drug dosage.
Correlating drug dosage to the patient’s weight
has shown to reduce the risk of retinopathy.
Regular ocular examination and frequent screen-
ing are necessary to detect reversible prema-
culopathy. Patients should be instructed to screen
themselves at home once a month using the
Amsler grid test to detect the onset of pericen-
tral or paracentral visual changes. Ophthalmo-
logical assessment consisting of visual acuity
measurement, dilated fundus examination and
automated central 10-2 perimetry (to a red test
object) should be performed at baseline and fol-
low-up.
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