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BACKGROUND: The Royal College of Ophthalmologists has produced guidelines for screening for hydroxychloroquine retinopathy.
New imaging modalities had suggested an increased prevalence of retinopathy compared with previous reports. The aim of this
study is to identify the real-life prevalence of hydroxychloroquine retinopathy in patients attending Manchester Royal Eye Hospital
screening service over a 2-year period using The RCOphth diagnostic criteria.
METHODS: Data were collected prospectively from all patients attending Manchester Royal Eye Hospital hydroxychloroquine
screening service over the audit period. Results of Humphrey visual field tests, spectral-domain optical coherence tomography and
fundus autofluorescence were collected as well as data on dose, indication, duration of treatment, and additional risk factors. Cases
were identified as having definite, possible, or no retinopathy based on the 2018 RCOphth criteria. The data are not publicly
available due to information that could compromise research participant privacy and confidentiality but are available upon request
from the corresponding author.
RESULTS: 910 patients attended for screening. 566 were identified as being at risk of retinopathy (543 had been on treatment >5
years, 10 had renal impairment, 12 were on doses of >5mg/kg/day, and one was concurrently on tamoxifen). The prevalence of
HCQ retinopathy was 10/910 (1.09%) of all those screened, and 1.76% of those at risk (10/566). Six patients of those deemed at risk
were identified as having definite hydroxychloroquine retinopathy, while four had possible retinopathy.
CONCLUSIONS: Our results show a prevalence of retinopathy largely consistent with reports from regional audits yet reveal a far
lower estimate compared to previously reported figures.
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INTRODUCTION
Whilst originally used as an antimalarial medication of the
aminoquinoline family, Hydroxychloroquine (HCQ) was approved
for use for treatment of autoimmune rheumatologic diseases as
a disease modifying agent in the United States in 1955 [1].
According to the National Institute for Health and Care
Excellence guidelines TA375, HCQ can be used in combination
with other immunomodulatory therapies (IMT) before consider-
ing moving on to treatment with biological agents [2]. Unlike
other IMT notorious for causing renal or hepatic dysfunction and
requiring stringent blood monitoring, HCQ is very well tolerated
and safe for use for the treatment of autoimmune diseases even
during pregnancy, and hence, is still being prescribed increas-
ingly in contemporary practice by medical specialists and
immunologists [3].
Despite its safety profile, reports of ophthalmic toxicity from

HCQ had emerged, where the eye was found to be affected by
whorl-like corneal epithelial deposits; a condition referred to as
cornea verticillata, or maculopathy relating possibly to the
concentration of HCQ into the retinal cells with consequent
atrophy of the outer retinal layers and photoreceptors loss [4–9].
The corneal changes are however innocuous, and usually
reversible upon cessation of HCQ, unlike the more serious
retinopathy which can potentially lead to permanent vision loss

[8, 9]. Typical retinal toxicity is identified as outer retinal structural
abnormalities including thinning and disruption of the outer
nuclear layer and/or ellipsoid in the parafoveal area demonstrated
on spectral domain optical coherence tomography (SD-OCT) and
changes in fundus autofluorescence (FAF) [5, 6, 10, 11]. Functional
deficits appear as ring-like or partial ring-like scotoma on 10-2
visual field testing or subnormal response on multifocal electro-
retinography (mfERG) [8, 12].
To mitigate irreversible vision loss attributed to HCQ intake

whilst maintaining the availability of HCQ to patients needing
immunosuppression, screening programmes were developed. The
Royal College of Ophthalmologists (RCOphth) has recommended
incorporation of retinal screening for HCQ toxicity into hospital
eye services via virtual clinics, where all patients are referred for
monitoring particularly after 5 years of therapy and are reviewed
annually thereafter whilst on treatment [13, 14]. As data emerging
over the years has described a wide range for the prevalence of
retinopathy relating to HCQ intake, the aim of this study is to
identify the real-life prevalence of HCQ retinopathy in patients
attending the screening service at a tertiary ophthalmic hospital;
the Manchester Royal Eye Hospital (MREH), over a 2-year period
[9, 15–17]. This service evaluation audit has adopted the RCOphth
2018 guidelines which were in effect during the time the audit
was undertaken [14].
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METHODS
Data were collected prospectively and continuously from all patients
attending MREH for HCQ screening over the time period from April 2018 to
March 2020. Demographic and clinical details studied included patient’s
age, gender, indication for HCQ use, dose, duration of treatment, as well as
data on renal function (estimated glomerular filtration rate (eGFR) in ml/
min/1.73m2), and concurrent use of Tamoxifen.
Patients were screened according to RCOphth guidelines and reviewed

in dedicated virtual clinic sessions [14]. If HCQ retinopathy was suspected,
they were then reviewed in face to face clinic. Patients attending for HCQ
screening were divided into two dedicated pathways, Baseline (patients
referred for baseline screening prior to or shortly after commencing) and
Annual (patients who had taken hydroxychloroquine for 5 years or more)
pathways. For Baseline pathway, patients underwent macular imaging
using Topcon SD-OCT. For Annual pathway, patients had widefield FAF,
macular SD-OCT using a Heidelberg Spectralis (Heidelberg engineering,
UK) and 10-2 Humphrey visual field (HVF) testing. All images were
reviewed by a single advanced ophthalmic science practitioner who
specialises in ophthalmic imaging, and if need be, by a senior
ophthalmologist in charge of HCQ screening at MREH at the time. If the
visual field test was suspicious of HCQ retinopathy, the patient was recalled
for another visit to repeat the test. Multifocal electroretinogram was
performed, if necessary, based on the results of retinal imaging.
As per RCOphth guidelines, a diagnosis of no, definite, or possible HCQ

toxicity was made [14]. Definite retinal toxicity is identified by the presence
of consistent abnormalities on both functional tests and retinal imaging
outlined previously, whilst abnormality in one or the other is described as
possible retinopathy. All test results were conveyed via written correspon-
dence to the referring clinician, as well as the patient and their GP. Patients
who had been on HCQ for longer than 5 years were given appointments
for follow up the following year as well as those identified as having risk
factors for retinal toxicity. This included patients taking more than 5mg/
kg/day, those also taking Tamoxifen, and those with renal impairment
(eGFR of <60ml/min/1.73 m2).

RESULTS
910 patients visited the HCQ screening service during the study
period. 344 patients attended for baseline screening. 43 (12.5%)

patients had just commenced the treatment. For those patients
already on HCQ, the mean duration of treatment was 100.93 weeks
(±77.76 weeks). All patients attending Baseline screening were
discharged from the screening service and invited to attend
annual screening after 5 years of HCQ therapy, apart from 14
patients who were advised to attend annual screening due to
impaired renal function (3), high dosage of HCQ (10) and
concurrent use of Tamoxifen (1). Two patients who were
discharged from the service due to associated macular pathology
precluding effective screening for HCQ toxicity.
A total of 566 patients attended for annual screening (duration

of treatment >5 years in 543 patients, dose >5mg/kg/day in 12,
eGFR < 60ml/min/1.73 m2 in ten cases, and concurrent use of
Tamoxifen in one patient). Some patients had attended on more
than one occasion for annual reviews or for repeat visual field
testing, and information from the latest visits for these patients
was reviewed. Most of the referrals were for patients attending the
Kellgren Centre for Rheumatology at the Manchester Royal
Infirmary and the Rheumatology department at Wythenshawe
Hospital (46.3% and 20.7% of referrals respectively). Others
included those from the dermatology departments at Salford
Royal and Withington Community Hospitals as well as those made
by primary care physicians.
Of the 566 patients screened, 488 (86%) were female and 78

(14%) were male. Mean age was 56 years (±14 SD, range 16–91
years). Indications for treatment included rheumatoid arthritis (RA)
in 200 patients (35.3%) and systemic lupus erythematosus (SLE) in
182 (32.2%). Other diagnoses included mixed connective tissue
diseases and inflammatory arthropathies and are outlined in
Table 1. The mean duration of treatment was 9 years (±5 years) for
patients undergoing annual screening.
Visual field tests were available for all 566 patients. Of these, 508

(89.75%) were performed reliably, while 58 (10.25%) were
classified as unreliable due to significant fixation losses, false
positives and/or false negatives. 56 patients attended again for
repeat HVF tests, while two patients failed to attend their
appointments. Results from repeat HVF were described as normal
in 52 patients while 3 were deemed as unreliable tests and were
invited back for face to face consultation and 1 patient was invited
back for repeat screening in 6-months’ time. Figures 1 and 2 show
imaging and HVF findings in two cases from our series.
In this cohort, six patients have been diagnosed with definite

HCQ retinopathy with abnormalities including perifoveal atrophic
changes with loss of the ellipsoid zone on OCT and corresponding
pericentral visual field defects. Two other patients were identified
as having pathological changes possibly relating to HCQ toxicity
where disruption in photoreceptor and outer retinal layers was
identified alongside a normal visual field test (Repeat VF testing
was unreliable in one of these patients, and following normal
mfERG testing, the patient is currently being kept under close
review in addition to reducing his HCQ dose from 400 to 200 mg/
day). Two patients had field defects persistent on repeat testing in
the presence of normal anatomy. The prevalence of definite HCQ
toxicity using the 2018 RCOphth criteria in this patient population
was 6/566 (1.06%), while that of possible retinopathy was 4/566
(0.7%) [14]. The overall prevalence of HCQ related retinopathy;
both definite and possible, among our population at risk
was 1.76%.

DISCUSSION
HCQ sulphate is widely used for the treatment of autoimmune
conditions [1, 18]. It is estimated that up to 51.7% of patients
newly diagnosed with RA will be offered HCQ and 67% of SLE
patients will commence HCQ within the first year [19]. It is
understood its anti-inflammatory effects related to prevention of
antigen processing and interruption of molecular pathways
leading to pro-inflammatory cytokine release play a role in the

Table 1. Summary of patient demographics and indications of HCQ
treatment.

Total No of patients seen 910

N attending for Baseline screening 344

N attending for Annual review 566

Gender (M/F) 78/488

Age (years ± SD) 56 ± 14

Mean duration of treatment (years ± SD) 9 ± 5

Indications of HCQ treatment (N= 566)

Rheumatoid Arthritis 200

Systemic Lupus Erythematosus 182

Mixed connective tissue disease 33

Undifferentiated connective tissue disorder 54

Seronegative Inflammatory arthropathy 45

Sjogren Syndrome 6

Cutaneous lupus 18

Fibrosing frontal alopecia 3

Lichen planus/planopilaris 4

Psoriatic arthropathy 2

Juvenile idiopathic arthropathy 4

Limited cutaneous systemic sclerosis 2

Livedo reticularis 1

Kikuchi necrotising lymphadenitis 1

Antiphospholipid antibody syndrome 4

Cutaneous polyarteritis nodosa 2

Dermatomyositis 5
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Fig. 1 A case with moderate HCQ toxicity. Patient was referred from the Rheumatology Unit with a history of SLE and has been using
hydroxychloroquine at the dosage of 200 bd for 16 years. Fundus autofluorescence images (top) shows a semi-circle parafoveal ring of hyper-
autofluorescence. OCT scans passing through the fovea (A1 and A2) show a subtle outer retinal change nasal to the fovea. Scans passing
through the hyper-AF areas show significant outer retinal structural changes with thinning. Visual field (10-2) below shows areas of focal visual
field loss in both eyes.
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prevention of autoimmune flare ups and could help prevent
cytokine storms [1, 18, 20, 21].
However, in addition to cardiovascular morbidity and mortality

associated with acute toxicity, long term use and high daily
dosage may lead to irreversible and potentially blinding retinal

toxicity; a risk further compounded by concurrent impairment of
renal function or exposure to Tamoxifen [17, 22, 23]. The exact
pathogenesis of this HCQ related retinopathy is not entirely clear,
but as HCQ is of known affinity to melanin, it is proposed it will
accumulate in melanin containing tissues of the body such as the

Fig. 2 A case showing mild HCQ toxicity. Patient was referred from the Rheumatology Unit with a history of SLE and has been using
hydroxychloroquine at the dosage of 200 bd for more than 5 years. The patient had history of chronic renal disease with acute kidney injury
and an estimated glomerular filtration rate of 37mL/min/1.73m2. Fundus autofluorescence images (top) show a subtle increase in signal in
parafoveal regions. OCT scans passing through the fovea (middle) show a subtle outer retinal change nasal to the fovea with an area of
thinning in the left eye. Visual field (10-2) (bottom) shows areas of visual field loss in both eyes.
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eyes and skin causing cellular damage and atrophy through its
effects on autophagosomes and lysosomes [1, 18]. In case of the
retina, this damage occurs due to increased lysosomal pH with
reduced phagocytic activity of RPE cells leading to accumulation
of photoreceptor outer segments and retention of lipofuscin,
which subsequently leads to RPE degeneration and photoreceptor
loss [9, 17]. Some earlier studies however did suggest that the
earliest changes occur rather in the inner retinal layers; namely
ganglion cells and photoreceptors before evidence of RPE
atrophy, suggesting that the sequence of events may still require
further review [5–7].
Estimations of incidence of definite or possible retinal toxicity

secondary to HCQ intake have varied widely in different studies
[8, 9, 15, 24–26]. While some of the earlier studies recognised retinal
toxicity following the development of significant central vision loss
including the development of bull’s eye maculopathy, others have
reverted to the use of diagnostic modalities such as central visual
field tests and SD-OCT to demonstrate early retinal damage,
suggesting an increased prevalence of retinopathy [8, 9, 17, 25].
Recent reports suggest a range between 1.58 and 10%, however
there are wide variations in treatment duration and racial
differences between the populations studied as well as variation
in the screening recommendations used [4, 11, 13, 16, 24–27].
In view of the inherent risks, the RCOphth has recommended

that all patients on HCQ should be referred for monitoring
particularly after 5 years of drug intake and be reviewed annually
thereafter whilst on therapy [14]. In 2018, the expert panel had
recommended that patients should undergo 10-2 HVF testing and
imaging with both SD-OCT and widefield FAF at each monitoring
visit. Patients with reproducible significant visual field defects
consistent with HCQ retinopathy, but without evidence of
structural defects on SD-OCT or FAF were to be referred for
mfERG. The college has also recommended that monitoring is
commenced before 5 years in the presence of additional risk
factors for toxicity including high dose of drug intake of more than
5mg/kg/day, concomitant tamoxifen use, or renal insufficiency
(eGFR of <60 ml/min/1.73 m2) [14].
A recommendation to stop HCQ should be made to the

prescribing physician in case of definite toxicity; defined as
abnormalities typical of HCQ retinopathy on two test results (one
subjective test such as HVF and one objective test; SD-OCT or FAF).
In case of possible toxicity (One test result typical of HCQ
retinopathy, but typical abnormalities not present in other tests)
patients should continue drug intake to reduce the chance of
inappropriate treatment cessation whilst returning still for annual
review. It is worth noting that these guidelines regarding
protocols for annual monitoring have recently been updated
following a review in December 2020, whereby only patients with
abnormalities on either SD-OCT or widefield FAF would undergo
visual field testing that is appropriate to the location of the
abnormality on retinal imaging (10-2 visual field testing for
patients with paracentral defects and 30-2 in case of pericentral
disease) followed by mfERG if no abnormalities were identified on
repeated visual field testing [28]. The panel have also concluded
that baseline testing prior to commencing treatment was no
longer recommended and that monitoring may be initiated after
the first year in the presence of additional risk factors for retinal
toxicity.
Our 2 years’ results for HCQ retinopathy screening at the MREH

is largely consistent with a similar study from the UK where a
prevalence of retinopathy of 1.2% was reported in a cohort of 333
patients at risk of retinopathy [16]. However, our data suggests a
lower prevalence compared with the study by Marshall et al
showing a prevalence of 1.6% for definite retinopathy and 4.7%
for possible retinopathy in a group of 869 patients taking HCQ for
more than 5 years and a far lower rate compared to results from
similar reports in the literature [9, 15, 24, 29]. The incidence of
retinopathy during the first 5 years of treatment is indeed rare,

and in our cohort, none were identified as having HCQ related
retinal pathology during the first 5 years of treatment [17]. The
lower prevalence of retinopathy in our data may be multifactorial;
possibly relating to shorter durations of treatment, different and
heterogenous patient demographics, or differences in the risk
characteristics with fewer patients in our group taking higher
doses of HCQ. However, larger multicentre studies using
standardised diagnostic criteria can provide accurate information
on the prevalence of the condition and help further tailor
screening efforts.

SUMMARY

What was known before

● HCQ is widely used for the treatment of autoimmune
conditions, however, prolonged use may lead to irreversible
and potentially blinding retinal toxicity.

● A wide range for the prevalence of retinopathy relating to
HCQ intake is described in the literature.

What this study adds

● Results from this tertiary centre in the North West of England
show a far lower prevalence of retinopathy compared to
previously reported figures yet are largely consistent with
reports from regional audits.

● Real-life data is used by scientific and regulatory bodies to
issue or review guidelines related to healthcare.
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