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Hydroxychloroquine (HCQ) has caused some excitement
over the past year due to its potential use as a treatment for
or prophylaxis against Covid 19. It has also been a topic for
much discussion in the Ophthalmology world following the
publication of a paper by Melles and Marmor in 2014 [1]
who, using spectral domain optical coherence tomography
(SD-OCT) and wide field auto-fluorescence (AF), suggested
that the rate of HCQ retinopathy was higher than previously
thought (7.5%).
Chloroquine and HCQ have been used in the treatment of
inflammatory diseases for 70 years [2]. Reports of retinal
toxicity in the early years of its use led to the develop-
ment of various screening programmes [3]. During 1990
within the UK, it was decided that screening for HCQ
retinopathy in the Hospital Eye Service (HES) was no
longer necessary [4]. Further published papers suggested
the rate of HCQ retinopathy was only 0.5–2.0% [5–7].
The work of Melles and Marmor [1] precipitated changes
in screening guidelines in the USA in 2016 [8] and by the
Royal College of Ophthalmologists (RCOphth) in 2018
[9]. These latter guidelines suggested baseline screening
for all patients starting HCQ of colour fundus photo-
graphy and macula SD-OCT. Those at risk, requiring
annual screening (duration >5 years, dose > 5 mg/kg/day,
estimated glomerular filtration rate < 60 ml/min/1.73 m2

or concurrent use of Tamoxifen) requiring wide field AF
images and 10:2 Humphrey visual field (HVF) testing in
addition. Definite toxicity was defined as having two
abnormal test results. Possible retinopathy was defined as
having only one abnormal test result.

The first gap: screening for HCQ retinopathy
has not been made available throughout the
UK

Most Ophthalmology units in the UK are understaffed [10].
Ophthalmology has the highest out-patient throughput of all
specialities with nearly 8 million appointments a year in
England alone in 2018–2019 [11]. Up to 320,000 patients
are currently prescribed HCQ in England [9]. Screening
these patients would therefore have demanded an increase of
up to 4% in out-patient workload. Due to insufficient
resources many ophthalmology units were unable to provide
a screening service at all or only deliver a partial service to
those patients considered to be at higher risk (personal
communications). No screening has been performed in
Scotland. Eye Health Scotland states “The additional Oph-
thalmology capacity required to allow implementation can
only be achieved to the detriment of the existing care of
people with active sight-threatening conditions, who may
permanently lose sight without timely intervention”.
(https://www.optometryscotland.org.uk/wp-content/uploads/
2019/10/Position-StatementHydrochloroquine.pdf).

The second gap: the recently published
results of HCQ screening according to
RCOphth guidelines [12, 13] are not
consistent with the results found by
Melles and Marmor [1]

The work of Marshall et al. [12] suggested a rate of 1.6%
for definite HCQ toxicity (two positive tests), whilst Gob-
bett et al. [13] found a rate of 0.8% for definite toxicity.
These results are significantly lower than those of
Melles and Marmor 7.5% [1] (p= 0.0001) and are more in
keeping with the older literature [5–7]. Another recent paper
exploring the experience of 68 Lupus experts with a cohort
of 46,000 patients between them revealed a prevalence of
retinal toxicity of 1.05% [14].

* Anne Gobbett
agobbett@doctors.org.uk

1 Sunderland Eye Infirmary, Sunderland, UK

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-021-01411-6&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-021-01411-6&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-021-01411-6&domain=pdf
http://orcid.org/0000-0001-9399-3862
http://orcid.org/0000-0001-9399-3862
http://orcid.org/0000-0001-9399-3862
http://orcid.org/0000-0001-9399-3862
http://orcid.org/0000-0001-9399-3862
https://www.optometryscotland.org.uk/wp-content/uploads/2019/10/Position-StatementHydrochloroquine.pdf
https://www.optometryscotland.org.uk/wp-content/uploads/2019/10/Position-StatementHydrochloroquine.pdf
mailto:agobbett@doctors.org.uk


Melles and Marmor’s data however is not based on patients
having two positive tests for HCQ retinopathy but only one,
either HVF or SD-OCT. It is likely their figures include
both definite and possible retinopathy as defined by
RCOphth guidelines [9]. Including definite and possible
retinopathy numbers from the recent UK studies, an addi-
tional 4.7% [12] and 0.8% [13], respectively, the results are
comparable (adjusted for demographic differences between
the cohorts). Is this “gap” of possible retinopathy between
definite toxicity and no toxicity clinically important?

Closing the gaps

Monitoring for HCQ retinopathy

The RCOphth changed the wording of its HCQ “screening”
guidelines to “monitoring” in January 2020 [15] implying that
HES assessment of patients taking HCQ was not obligatory.
More radical changes were made to these guidelines in
December 2020 [16] based on recent literature review
including the work of Marshall et al. [12] and Gobbett et al.
[13]. Baseline monitoring has been removed, and annual
monitoring for those at risk no longer requires HVF unless an
abnormality has been found on SD-OCT or AF. These
changes will result in considerable reductions in the resources,
time and finance, needed to run a monitoring service. They
may enable more units to provide appropriate monitoring.

Possible HCQ retinopathy

The RCOphth does not recommend stopping HCQ if a
diagnosis of possible HCQ retinopathy is made. Is it of
clinical importance to be able to detect the possible HCQ
retinopathy?
Shared decision making and consent are fundamental to
good medical practice. “Patients should be informed of the
potential benefits, risks of harm, uncertainties about and
likelihood of success of any treatment” (General Medical
Council) [17]. Good practice therefore determines that if a
diagnosis of possible retinopathy can be made, this infor-
mation should be made known to both the patient and
treating physician, and that we should continue to monitor
for it. Decisions in the treatment of inflammatory and auto-
immune conditions are complex, many treatments carrying
significant side effects therefore all available information on
individual risk is important.

The future

A retrospective pilot longitudinal study of 6 patients with at
least 3 examinations over an average of 3.5 years preceding

diagnosis of HCQ retinopathy has recently been published
by Marmor [18]. The author reports “dramatic retinal
thinning across the posterior pole beginning 4–5 years
before clinical diagnosis, with parafoveal regions thinning
even faster”. A larger longitudinal study looking at serial
SD-OCT images may well prove important in determining
possible HCQ retinopathy leading to the possibility of
developing software to identify this thinning automatically
and may further modify our monitoring guidelines.
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