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H
ydroxychloroquine is used to treat systemic lupus 
erythematosus, rheumatoid arthritis, sarcoidosis, 
and other autoinflammatory and dermatologic 
conditions.1 In addition, researchers are investigating 
its potential use as an adjunct cancer therapy.1 The 

recommended dose is < 5 mg/kg/day based on real body 
weight, which originates from a study by Melles et al showing 
that the likelihood of toxicity was < 1% within 5 years and 
< 2% after 10 years of treatment with hydroxychloroquine.2 
High doses, long duration, and risk factors such as age, renal 
disease, tamoxifen use, or underlying macular disease can 
cause retinal toxicity with the use of hydroxychloroquine, 

with damage first occurring in the photoreceptors and 
outer retina, and eventually the retinal pigment epithelium 
(RPE).3 The classic pattern of hydroxychloroquine toxicity 
is the development of bull’s-eye maculopathy caused by 
parafoveal RPE depigmentation (Figure 1).4 

However, this is a late manifestation of toxicity, 
and the goal of the AAO’s Screening Guidelines for 
Hydroxychloroquine Retinopathy is to recognize early 
evidence of toxicity to prevent vision loss.5

In October 2025, the AAO updated its 2016 guidelines 
on screening for hydroxychloroquine toxicity.5,6 In this 
article, we highlight the changes you need to be aware of.

In 2025, the AAO released updated guidelines for screening; 

Here’s what you need to know.
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 P R I M A RY S C R E E N I N G T E S T S 
The previous 2016 AAO guidelines recommended 

automated visual fields and spectral-domain OCT 
(SD-OCT) as the primary tests for routine screening; 
multifocal electroretinography (mfERG) and fundus 
autofluorescence (FAF) were recommended as adjunct 
tests to obtain as needed.6 

The 2025 guidelines still recommend SD-OCT as one 
of the primary tests for screening, but they no longer 
recommend visual fields as a primary screening modality 
due to its subjectivity and wide variability.5 Instead, they now 
recommend widefield FAF in addition to SD-OCT as primary 
screening tests.5 SD-OCT can show characteristic retinal 
changes from hydroxychloroquine damage, including initial 
outer retinal thinning. It can also document later parafoveal 
patterns of damage most often seen in European patients, 
and pericentral patterns of disease most often seen in East 
Asian patients.7 For detecting pericentral patterns of damage, 
widefield FAF is particularly helpful for imaging beyond the 
central macula. Early signs of toxicity on FAF are represented 
by areas of increased autofluorescence, while more severe 
signs of toxicity are visualized as dark areas on FAF due to 
missing photoreceptors and damaged RPE (Figure 2).8

 S EC O N DA RY S C R E E N I N G T E S T S 
Visual fields are now recommended as a confirmatory 

test that can be performed as needed and should include 
both central and peripheral testing (eg, 24-2C test). Another 
secondary test is mfERG, which examines responsiveness 
of the retina to light and can reveal ERG depression in 
parafoveal or extramacular areas. Tests not recommended for 

annual screening purposes include fundus examination and 
photography (visible damage on examination/photography 
implies an advanced stage of RPE damage), OCT angiography 
(vascular changes on OCT angiography suggest severe 
macular damage), and color vision testing (not sensitive or 
specific for hydroxychloroquine toxicity).5

 S C R E E N I N G T I M E L I N E R EC O M M E N DAT I O N S 
The 2016 guidelines recommended a baseline 

fundus examination to rule out any underlying 
disease or preexisting retinal damage before starting 
hydroxychloroquine and only obtaining SD-OCT and visual 
fields if maculopathy is present.6 

The 2025 guidelines recommend SD-OCT and widefield 
FAF in addition to the fundus examination during the 
baseline screening for comparison with later imaging.5 
The new guidelines also recommend annual screening 
with SD-OCT and widefield FAF upon initiation of 
hydroxychloroquine. However, during the first 5 years of 
hydroxychloroquine use, annual screening can be deferred 
if there are no significant risk factors for retinopathy, 
including renal disease, concurrent tamoxifen use, and 
starting hydroxychloroquine after 45 years of age.9

 N E W D I AG N O S T I C T EC H N O LO G I E S 
Novel imaging technologies are under investigation for 

their potential utility in hydroxychloroquine screening, such 
as adaptive optics (AO), which allows for the visualization 
of retinal cells in high resolution. Jorge et al compared 
individuals with no history of hydroxychloroquine use 
to individuals on hydroxychloroquine who had no 

Figure 1. Bull’s-eye maculopathy from hydroxychloroquine use. Reprinted with permission from Modi et al.4
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evidence of retinal toxicity on SD-OCT, visual fields, or 
mfERG.10 The researchers found that the group taking 
hydroxychloroquine had lower density and larger spacing of 
cones on AO imaging, which highlights that AO may have 
the potential to detect hydroxychloroquine retinal toxicity 
before other imaging modalities.10

Another area of research is in advanced autofluores-
cence techniques, including fluorescence lifetime imaging 
ophthalmoscopy (FLIO), which measures how long retinal 
fluorophores glow after excitation by laser pulses. While 
Solberg et al did not find a statistically significant differ-
ence in fluorescence lifetimes between healthy controls and 

patients on hydroxychloroquine therapy with no clinical 
retinopathy,11 Sauer et al found that clinically normal 
patients on hydroxychloroquine therapy had prolonged fluo-
rescence lifetimes compared with healthy individuals not on 
hydroxychloroquine, highlighting that FLIO may be able to 
detect hydroxychloroquine toxicity at its beginning stages.12

 S C R E E N E A R LY, S C R E E N O F T E N 
As a key long-term treatment option for many systemic 

conditions, hydroxychloroquine is a relatively common 
finding on patients’ medication lists. Thus, clinicians must 
be prepared to screen carefully to ensure they catch retinal 
toxicity early and avoid vision loss whenever possible.  n
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Figure 2. Multimodal imaging of a patient with hydroxychloroquine toxicity demonstrating 
asymmetric progression. Color fundus photography demonstrates subtle pericentral 
pigmentary alterations in the right eye (A) and advanced, confluent pericentral macular 
depigmentation in the left eye (B). FAF reveals a classic hyperautofluorescent pericentral 
ring, signaling outer retinal stress and lipofuscin accumulation in the right eye (C) and a 
well-defined zone of patchy hypoautofluorescence secondary to RPE atrophy, bordered by 
a hyperautofluorescent transition zone in the left eye (D). SD-OCT of the right eye shows 
localized parafoveal ellipsoid zone disruption and external limiting membrane with foveal 
sparing (“flying saucer” sign) in the right eye (E) and severe, widespread outer retinal 
excavation, extensive ellipsoid zone/external limiting membrane loss, and thinning of the 
outer nuclear layer in the left eye (F). A magnified FAF image of the left macula highlights 
the geographic boundaries of RPE atrophy and the surrounding hyperautofluorescent ring of 
active photoreceptor degeneration (G).
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