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ABSTRACT

Background: Hydroxychloroquine (HCQ) is an antimalarial drug often employed in the treatment of various diseases, as
a basic treatment for a prolonged period of time. Materials and Methods: Screening tests were analyzed in descending
order of early detection of changes in HCQ toxicity. Results: The first ocular changes as a result of the toxicity of
HCQ are those found during the visual field test, and the typical image of the fundus that highlights the bull’s-eye
lesion signifies advanced, irreversible HCQ toxicity. Conclusion: Ophthalmologic screening is of great importance in
daily practice. Physicians from different medical specialties should be aware of the side effects of HCQ and refer the

patients to ophthalmology for screening and close follow-up.
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INTRODUCTION

Antimalarial medications (chloroquine and
hydroxychloroquine) are derivates of quinine, which
were first used in 1630 for the treatment of malaria.
Hydroxychloroquine sulfate (HCQ) was synthesized
in 1946 and has been widely used as a therapeutic
option in various diseases in different medical fields.
In the last decades, numerous reports of HCQO
administered for skin diseases, psoriatic arthritis and
especially rheumatoid arthritis, have been published.
Although new drugs are used, HCQ remains a preferred
medication and adverse reactions are reported. HCQ is
distributed in tissues, yet the lowest concentration was
found in the bones, skin, fat tissue, and brain, while
higher concentrations were in the muscles, eye, heart,
liver, lung, spleen, and adrenal glands, explaining the
side effects. The concentration measured in the iris
and choroid was 48000 times higher than the plasmatic

level of HCO [1,2].

Systematic ophthalmological screening is recommended
when the dose of HCQ is above 200 mg/d [1]. Recently,
some risk factors have been studied, such as a high dose,

especially in elderly patients or in those with a low BMI
or associated comorbidities (retinal disease, renal, or
hepatic insufficiency). During the last decade, the risk
of retinal toxicity has been evaluated to be 10% at ten
years of continuous administration and in a high dose
(>5mg/kg) [2]. Doses >5 mg/kg are not recommended
by the American Academy of Ophthalmology [3].

The carly stages of toxicity are characterized by
abnormalities of retinal pigment epithelium, clearly
observed on optical coherence tomography (OCT) by
an experienced ophthalmologist. The advanced stages
are characterized by bull’s-eye maculopathy [4,5].

Retinal toxicity is irreversible and is determined by the
daily dose (recommended: 5> mg/kg; related to the actual
weight of the patient) as follows: risk <1% for the first
5 years, 2% for 5-10 years, 20% for over 20 years. The
risk of macular toxicity induced by HCQ is considered
to begin at a cumulative dose of more than 1000 grams
(7 years at a daily dose of around 400 mg/day) [1,6].

Total elimination of HCQ from the body takes over
six months with individual variations. The effects of

How to cite this article: Maghiar F, Urma M, Chiriac A, Pinteala T. Screening for ocular toxicity of hydroxychloroquine. Our Dermatol Online. 2023;14(2):180-183.

Submission: 16.01.2023; Acceptance: 02.03.2023
DOI: 10.7241/ourd.20232.11

© Our Dermatol Online 2.2023

180



www.odermatol.com

|

Figure 1: General evolution of the visual field in HCQ toxicity. E1, E2: normal/quasi-normal/minimal toxicity; M3, S1: bull’s eye image yet

respecting the fovea.

toxicity continue even after the discontinuation of
treatment.

MATERIALS

In daily practice, we recommend the following
screening tests (in descending order of early detection
of HCO toxicity lesions):

I. computerized perimetry, threshold strategy,
and macular centering “10-2”7 (Humphrey
Campimeter)/”"Macula” (Optopol® Campimeter)
(parafoveolar macular centering 100);

II. spectral OCT evaluation;

III. multifocal electroretinogram;

IV. fundus autofluorescence.

RESULTS

The first ocular changes as a result of the toxicity of
HCQ are those found during the visual field test.

The typical image of the fundus that highlights the
bull’s-eye lesion (ang. bull’s-eye retinopathy) signifies
advanced, irreversible HCQ toxicity, which should
have been prevented by rigorous screening and the
discontinuation of the treatment.

The recommended examination strategy is that of
threshold 10-2 (points are presented in only 100
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Figure 2: (a) Normal-appearing OCT along with landmarks
of the early toxicity of HCQ. (b) The typical “flying saucer”
appearance of the early stages of the macular toxicity of
HCQ.

paracentral with the removal from the examination of
the retinal periphery).
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Typically, toxicity first appears by decreasing CV
sensitivity in points between 20-80 paracentral (relative
to fixation).

Points <20 and >80 are considered to lose sensitivity
later, at a higher toxicity of HCQ, and are not involved
in the early stages.

The learning curve in CV execution is represented by at
least five fields (only after performing at least five fields
is the patient sufficiently familiar with the execution
technique and rigors, and thus CVs subsequently
produced will faithfully represent the functionality of
the retina) (Fig. 1).

Early OCT signs/landmarks of toxicity (P), before
parafoveal ellipsoid zone (ZE) involvement (red
landmarks): 1) thinning of the parafoveolar outer

A B

nuclear layer (SNE) (green landmarks); 2) reduction of
parafoveolar reflectivity (ZE) (red); 3) discontinuities
in the appearance of the parafoveolar interdigitated
zone (Z1) (blue landmarks).

Fundoscopy 1s recommended before treatment to
identify possible pre-existing retinal pathologies. HCO
toxicity may induce nonspecific changes in the early
stages, such as the rarefaction of EPR, loss of the retinal
reflex, and discreet pigmentation changes.

Ophthalmologic examination may provide detailed
data about HCQ toxicity and the severity of ocular
adverse reactions, which may vary from low to moderate
and severe (Figs. 2 and 3).

The typical picture of bovine eye retinopathy certifies
the severe form of drug toxicity (Fig. 4).

Figure 3: (a) Thinning/atrophy of the outer parafoveolar retinal layers. Early stage (E1—E3): correlation with the macular thickness map (green:
normal thickness; yellow: medium thickness; red: severe reduction of macular thickness). (b) Thinning/atrophy of the outer parafoveolar retinal
layers. Moderate stage (M1-M4) correlation with the macular thickness map (green: normal thickness; yellow: medium thickness; red: severe
reduction of macular thickness). (c) Thinning/atrophy of the parafoveolar outer retinal layers. Severe stage (S1-S2) correlation with the macular
thickness map (green: normal thickness; yellow: medium thickness; red: severe reduction of macular thickness).
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Figure 4: Fundoscopy with bovine eye retinopathy.

CONCLUSION

It is of huge importance to detect the early modifications
due to HCQ to prevent the risk of possible visual loss
due to the use of the medication. The immediate
interruption of HCQ treatment is recommended when
retinal toxicity is suspected. Visual fields and OCT
are the most recommended modalities for screening
patients treated with HCQO.

Statement of human and animal rights

All the procedures followed were in accordance with the ethical
standards of the responsible committee on human experimentation
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(institutional and national) and with the 2008 revision of the
Declaration of Helsinki of 1975.
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