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Introduction

The Royal College of Ophthalmologists recently published
recommendations for retinal screening in users of hydro-
xychloroquine and chloroquine in the United Kingdom [1].
This article forms a summary of the key components of the
guideline. These recommendations involve a range of sta-
keholders including patients, Ophthalmologists and the
hospital eye service, Rheumatologists, Dermatologists,
General Practitioners, community optometry services,
healthcare commissioners, and patient groups/ voluntary
organisations who have had input into the development of
the guideline.

The full guideline can be found online at: https://www.
rcophth.ac.uk/standards-publications-research/clinical-
guidelines/. The criteria used for grading evidence is spe-
cified in Table 1, and the recommendations and grade of
evidence supporting them are detailed in Table 2a, 2b, 2c,
2d, 2e, 2f, 2g. (Fig. 1).Table 2c is a standardised screening
protocol that applies to all patients.

A comprehensive non-systematic review of hydroxy-
chloroquine retinopathy which summarises the evidence at
the time of guideline development is available [2].

The need for an update to guidance

Hydroxychloroquine is a drug increasingly used in the
treatment of systemic lupus erythematosus, rheumatoid
arthritis and other autoimmune disorders [2]. Emerging evi-
dence from clinical studies indicates that hydroxychloroquine
confers a survival benefit in patients with systemic lupus
erythematosus [3], and is often used in combination with
other disease modifying agents in rheumatoid arthritis [2].
The use of hydroxychloroquine is increasing with an esti-
mated 11,000 new treatment initiations per year in England
and Wales [4]. Hydroxychloroquine retinopathy was pre-
viously considered rare (prevalence of 0.5% on in patients
taking the drug for 6 years [5]) probably because the diag-
nosis was made when patients became symptomatic with
fundus abnormalities visible on clinical examination. Pre-
vious recommendations (RCOphth, 2009) did not support
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Table 1 Summary of
recommendation grade

Grade Explanation

A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the
target population; or

A body of evidence consisting principally of studies rated as 1+, directly applicable to the target
population, and demonstrating overall consistency of results

A body of evidence including studies rated as 2++, directly applicable to the target population,
and demonstrating overall consistency of results; or Extrapolated evidence from studies rated as 1+
+or 1+

B A body of evidence including studies rated as 2+, directly applicable to the target population and
demonstrating overall consistency of results; or extrapolated evidence from studies rated as 2++

C Evidence level 3 or 4; or extrapolated evidence from studies rated as 2+

GPP Good practice points based upon consensual expert opinion where the evidence base does not
support A–C grading

Table 2a Screening criteria: patient groups in whom screening is recommended

Recommendation Grade

All individuals who have taken hydroxychloroquine for greater than 5 years should receive annual screening for retinopathy. B

All individuals who have taken chloroquine for greater than 1 year should receive annual screening for retinopathy. B

All individuals taking hydroxychloroquine who have additional risk factors for retinal toxicity may be screened annually from the
baseline visit or annual screening commenced before 5 years of treatment completed. This is to be decided by a Consultant
ophthalmologist following the baseline visit.

GPP

Additional risk factors: Concomitant tamoxifen use, impaired renal function (estimated glomerular filtration rate of less than 50 ml/
min/1.73 m2), dose of hydroxychloroquine greater than 5 mg/kg/day.

It is the responsibility of the prescribing physician (as per GMC guidelines) to refer patients eligible for screening to the local hospital
eye service.

GPP

The referring clinician should be encouraged to complete a standardised referral proforma specifying the key clinical details relevant to
screening for retinal toxicity. This will allow a determination of risk of toxicity and interpretation of test results.

GPP

Table 2b Screening protocol:
baseline examination

Recommendation Grade

All patients planning to be on therapy long term (≥5 years for hydroxychloroquine and >1 year for
chloroquine) should receive baseline examination ideally within 6 months of starting
hydroxychloroquine or chloroquine and definitely within 12 months.

C

Baseline examination should include colour fundus photography and spectral domain optical
coherence tomography.

GPP

If the baseline examination demonstrates macular pathology, a baseline Humphrey 10-2 visual field
test may be undertaken.

GPP

Table 2c Screening protocol:
screening tests

Recommendation Grade

In addition to oral communication, written information about hydroxychloroquine retinopathy and
screening for hydroxychloroquine retinopathy should be given to all patients.

GPP

All patients should undergo 10-2 Humphrey visual field testing (using a white stimulus), followed
by pupillary dilation and imaging with both spectral domain optical coherence tomography (SD-
OCT) and widefield fundus autofluorescence (FAF).

B

Patients with abnormalities on widefield fundus autofluorescence with normal 10-2 visual field test
results should undergo 30-2 visual field testing on another date.

C

Patients with persistent and significant visual field defects consistent with hydroxychloroquine
retinopathy, but without evidence of structural defects on SD-OCT or FAF may be considered for
multifocal electroretinography.

C
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screening as evidence at the time suggested that the disease
was very rare and there was no reliable test for detecting
disease at a reversible stage [6]. However, modern retinal
imaging techniques have been shown to be reliable in

detecting pre-symptomatic retinopathy. Moreover, new data
using modern retinal imaging techniques identify the pre-
valence of hydroxychloroquine retinopathy at around 7.5% in
patients taking the drug for more than 5 years, increasing to

Table 2d Interpretation of
screening results

Recommendation Grade

No toxicity: No abnormalities suggestive of retinal toxicity detected on any test. B

Possible toxicity: One test result (which in the case of visual fields should be reproducible) typical
of hydroxychloroquine retinopathy, but typical abnormalities not present in other tests.

GPP

Definite toxicity: Two test results (one subjective test and one objective test) with abnormalities
typical of hydroxychloroquine retinopathy.

B

Table 2e Management of
patients with possible
retinopathy

Recommendation Grade

Patients with possible hydroxychloroquine retinopathy should continue drug treatment. This will
reduce the risk of inappropriate treatment cessation.

GPP

Patients with one abnormal test result on retinal imaging (SD-OCT & widefield FAF) but normal
visual fields (including 30-2 protocol if appropriate) should return for annual review as per the
screening schedule. This will reduce the risk of inappropriate treatment cessation.

GPP

Patients with persistent visual field abnormalities in the context of normal structural imaging (SD-
OCT & widefield FAF) may be referred for multifocal electroretinography. Treatment should
continue until the outcome of electrophysiology is known.

GPP

Table 2f Management of
patients with definite toxicity

Recommendation Grade

A recommendation to stop hydroxychloroquine should be made to the prescribing physician to
facilitate further discussion between specialist (for the treatment indication) and patient about the
risks of stopping hydroxychloroquine and the options for alternative drug therapy.

B

Some description by the ophthalmologist of disease severity (mild, moderate, or severe) may be
helpful to facilitate this discussion between patient and prescribing physician.

GPP

It would be inappropriate for ophthalmologists to stop hydroxychloroquine treatment. GPP

Patients should be referred for appropriate support at the point of detection of hydroxychloroquine
retinopathy. This may involve low vision or eye clinic liaison officer (ECLO) services, registration
of visual impairment, and referral to local and/or national charities.

GPP

Patients who are drivers should be advised not to drive until an Esterman visual field test confirms
it is legal to do so. The patient should inform the Driver Vehicle Licensing Agency (DVLA).

GPP

Table 2 g Organisation of
services

Recommendation Grade

Screening for hydroxychloroquine retinopathy should take place in the hospital eye service. GPP

Screening for hydroxychloroquine retinopathy may most effectively take place in virtual clinics
where visual field testing and dilated retinal imaging is undertaken before later being interpreted by
either by an ophthalmologist or an allied health professional under the supervision of a consultant
ophthalmologist.

GPP

Written communication from the ophthalmologist indicating the outcome of a screening episode
should be sent to the patient, prescribing physician and general practitioner.

GPP

In the event of failure to attend screening, patients should not be automatically discharged. Patients
should be reminded of the purpose of screening and the approximate interval to the next screening
appointment stated.

GPP
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20–50% after 20 years [7]. These data suggest a large patient
cohort with detectable pre-symptomatic hydroxychloroquine
retinopathy in the United Kingdom who continue to take the
medication.

It is recognised that most hospital eye services have
modern retinal imaging technology (optical coherence tomo-
graphy and fundus autofluorescence) and automated visual
field testing which makes local screening possible. Such tests
are generally acceptable to patients. Some ophthalmologists
have recognised an increasing number of patients diagnosed
with advanced hydroxychloroquine retinopathy who have
developed symptoms [8]. It is also recognised that some
opportunistic screening takes place in the hospital eye service
led by clinicians in patients considered at risk of toxicity and
in some motivated patients who seek referral for screening.
Current screening protocols are likely to vary between centres
with varying efficacy in detecting disease.

These factors in combination highlighted a need for an
update to the guidance on screening for retinal toxicity in
hydroxychloroquine and chloroquine users.

Lay Summary

Hydroxychloroquine is a safe and effective medication used
to treat a variety of disorders. Long-term use of hydroxy-
chloroquine can cause hydroxychloroquine retinopathy, a
condition in which harmful effects on the retina can lead to
permanent loss of vision affecting both eyes (retinopathy).
Specialised retinal tests are able to detect early evidence of
retinopathy before a patient notices visual changes.
However, once hydroxychloroquine retinopathy results in
noticeable loss of vision, the damage to the retina is
permanent and often continues to get worse even if
the medication is stopped. Hydroxychloroquine retinopathy
becomes more likely the longer any individual is
taking the medication and with higher doses of the medi-
cation. Looking for a particular condition in a person
thought to be at risk, in order to detect it before symptoms
develop to minimise the risk of harm is a process
called “screening”. The aim of screening for hydroxy-
chloroquine retinopathy is to detect the earliest definite
signs of the condition to allow those individuals to seek
alternative medications in consultation with their prescrib-
ing doctor whilst allowing those unaffected to continue to
benefit from the medication. Although most patients taking
hydroxychloroquine will not develop retinopathy, around
7.5% of individuals taking hydroxychloroquine for more
than 5 years may have signs of retinal damage detected on
specialised tests.

Methods

The methods used in developing this guideline followed
those specified in the RCOphth Clinical Guidelines Process
manual and are outlined in full in the published guideline.

Key research questions

Research questions relevant to screening for hydroxy-
chloroquine retinopathy were defined by the guideline
development group:

Epidemiology

1. How many patients are currently receiving treatment
and how many new patients are prescribed treatment
each year?

2. What is the risk of toxicity retinopathy for patient sub-
groups (by disease and ethnic groupings)?

3. What is the risk of progression of toxicity retinopathy
for patient sub-groups?

Fig. 1 A flow diagram summarising the recommended baseline tests
(a) and the recommended screening algorithm (b)

The Royal College of Ophthalmologists recommendations on screening for hydroxychloroquine and. . . 1171



Screening

1. Who should initiate the screening process?
2. Which patients require screening for hydroxychlor-

oquine retinopathy?
3. When should patients be screened for hydroxychlor-

oquine retinopathy?
4. What tests should be performed on patients as part of

the screening schedule?
5. In what setting should screening for hydroxychlor-

oquine retinopathy be performed?
6. What are the signs from screening tests that indicate

hydroxychloroquine retinopathy?
7. What action should be taken for patients with

hydroxychloroquine retinopathy?
8. What are the costs or economic implications of

screening for hydroxychloroquine retinopathy?
9. What is the efficacy of screening protocols for

detecting early hydroxychloroquine retinopathy?
10. Who is responsible for monitoring patient participa-

tion in screening?
11. What information should be obtained from referring

clinicians to ophthalmologists at the initiation of
screening?

12. What information should be communicated by
ophthalmologists after a screening episode has been
undertaken?

Patient information

1. What information should be given to patients at initial
screening?

2. What information should be given to patients
regarding treatment options at the point of detection
of hydroxychloroquine retinopathy?

Grading the level of evidence

A pre-determined method for searching for evidence was
followed, which involved Cochrane. The levels of evidence
for each individual study were evaluated and graded by the
guideline development group according to its strength using
the Scottish Intercollegiate Guidelines Network framework
(SIGN 50). The grade of each recommendation has been
based upon the quality of the evidence and the potential for
patient benefit (Table 1), rather than the clinical importance
of the recommendation. This evidence was then evaluated
in the context of the defined research questions to develop
the recommendations and grade their strength. Using the
evidence identified, the Guideline Development Group
determined the guideline recommendations.

Key recommendations and Good Practice Points
(GPP) for implementation

Tables 2a, 2b, 2c, 2d, 2e, 2f, 2g specify the key components
of the recommendations made, although additional recom-
mendations relating to work commitments, patients unable
to participate in the screening programme and termination
of screening are specified in the full guideline.

Safe dosing

Current evidence suggests the highest risk of hydroxy-
chloroquine retinopathy in patients taking a dose greater than
5mg/kg per day [7]. Many patients take 400mg of hydro-
xychloroquine per day, which is a higher than recommended
dose for any patient who weighs less than 80 kg [2]. All
prescribers should be aware of the good practice recommen-
dation that a dose of less than 5mg/kg per day will reduce the
risk of hydroxychloroquine retinopathy, although no abso-
lutely safe dose has been identified [7]. Previous guidance
suggested a safe dose defined on the basis of lean body
weight [6]. However, there are a variety of methods of cal-
culating lean body weight [2] and current evidence favours
absolute body weight in defining risk of retinopathy [7].
Therefore, absolute body weight is both easier to measure and
more informative. Safe dosing by general practitioners and
hospital specialists is likely to reduce the incidence of
hydroxychloroquine retinopathy in patients at risk [7]. A
useful aide memoir for these guidelines for hydroxy-
chloroquine is the 5 × 5 rule: ideally keep dosage <5mg/kg/
day and screen after five years of drug use.

Considerations for patients

Education of patients at risk of hydroxychloroquine reti-
nopathy is vital to ensure the risks of treatment are under-
stood in the context of the significant benefits, the nature of
screening tests, the screening schedule and how the out-
come of screening is communicated and acted on. This will
minimise any anxiety that may occur in patients at risk of
retinopathy. In order to support the ongoing education of
this patient group, the Macular Society has produced a
patient information leaflet with input from the RCOphth
guideline development group which is available online and
should be distributed to all patients taking hydroxy-
chloroquine and chloroquine [9]. Prescribing physicians
should be aware of the screening recommendations so that
appropriate referral to the hospital eye service can be made
and that information given to patients about screening
remains consistent.
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