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To report on a case series of patients with Plaquenil retinopathy who demonstrated normal R1/R2 ring ratios on multifocal ERG.

• Multifocal electroretinography is a great tool to screen for Plaquenil 

toxicity. 

• However, R1/R2 ratios may not be as reliable of an indicator as 

previously described. 

• Patients with Plaquenil toxicity can have normal R1/R2 ratios despite 

showing signs of Plaquenil toxicity on fundus autofluorescence, OCT 

of the retina, and visual field testing.

• A multimodal approach that includes all imaging modalities is needed 

to effectively screen patients for Plaquenil toxicity.

• Mean age was 64.6 years with a standard deviation of 8.5 years. 

• 50% of patients were taking Plaquenil for rheumatoid arthritis, 40% for 
lupus (SLE), and 10% for graft versus host disease. The patient taking 
chloroquine had SLE. 

• The mean daily dose for Plaquenil was 5.46 mg/kg/day with a standard 
deviation of 1.48 mg/kg/day. 

• The range for daily Plaquenil dose was from 3.18 to 7.7 mg/kg/day. 

• The mean cumulative dose was 2285.5 +/- 953.2 grams. 

• The range for cumulative dose was from 1022 to 3650 grams. 

• One patient who was taking Plaquenil was diagnosed with kidney 
disease but was not on dialysis. 

• Of the nineteen eyes with Plaquenil toxicity, six eyes (31.6%) 
demonstrated abnormal FAF, eleven eyes (57.9%) had abnormalities on 
OCT of the retina, and sixteen eyes (84.2%) had visual field loss 
characteristic of Plaquenil toxicity. 

• Of the nineteen eyes with Plaquenil toxicity, only four demonstrated an 
elevated R1/R2 ratio. 

• Fifteen out of nineteen eyes (78.9%) with Plaquenil toxicity 
demonstrated normal R1/R2 ratios at the 99% confidence level (R1/R2 
<2.6). 

• The patient with chloroquine toxicity had normal R1/R2 ratios in both 
eyes, despite showing signs of chloroquine toxicity on FAF, HVF, and 
OCT of the retina.
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• We first identified thirty-five patients who were diagnosed with 
Plaquenil toxicity between 2010 and 2020. Of these, two patients were 
excluded due to co-existing pathology (rod-cone dystrophy). 

• Of the 33 remaining patients, 10 patients had available ERG testing. 

• We retrospectively reviewed the 19 eyes of 10 patients with 
hydroxychloroquine toxicity and two eyes of one patient with 
chloroquine toxicity. 

• Demographic data, indication for Plaquenil/chloroquine therapy, daily 
dose, cumulative dose, best corrected visual acuity (BCVA) at 
presentation, BCVA at diagnosis, and presence or absence of kidney 
disease were recorded. 

• Fundus autofluorescence (FAF), optical coherence tomography (OCT) of 
the retina, and Humphrey visual field (HVF) tests were obtained and 
reviewed. 

• One of the patients did not have HVF testing. 

• Multifocal electroretinography (mfERG) results were analyzed for all 
patients and R1/R2 ring ratios were recorded.

• Long-term hydroxychloroquine (Plaquenil) therapy can cause a 
retinopathy associated with changes on various imaging modalities, 
including electroretinography (ERG). 

• In particular, an increase in the R1/R2 ring ratio on multifocal ERG 
(mfERG) has been described as a sensitive test to detect impending 
retinal damage in patients on long-term Plaquenil therapy.

• The purpose of this project is to report on a case series of patients with 
Plaquenil toxicity, but with normal R1/R2 ring ratios.
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DATEMETHODS

• Retrospective chart review

• Thirty-five patients with Plaquenil/chloroquine toxicity between 2010 and 2020.

• Two patients excluded due to co-existing rod-cone dystrophy

• Twenty-two patients excluded due to unavailable ERG testing

• Reviewed 19 eyes of 10 patients with hydroxychloroquine toxicity and two eyes of one patient 
with chloroquine toxicity

• Demographic data, indication for Plaquenil/chloroquine therapy, daily dose, cumulative dose, 
best corrected visual acuity (BCVA) at presentation, BCVA at diagnosis, and presence or 
absence of kidney disease were recorded.

• Fundus autofluorescence (FAF), optical coherence tomography (OCT) of the retina, and 
Humphrey visual field (HVF) tests were obtained and reviewed. One of the patients did not have 
HVF testing.

• Multifocal electroretinography (mfERG) results were analyzed for all patients and R1/R2 ring 
ratios were recorded.



DATERESULTS

• Mean age was 64.6 +/- 8.5 years.

• Indication for Plaquenil was rheumatoid arthritis in 50% of patients, lupus in 40%, and graft 
versus host disease in 10%.

• The patient taking chloroquine had lupus.

• Mean daily dose for Plaquenil was 5.46 mg/kg/day +/- 1.48 mg/kg/day. Range for daily Plaquenil 
dose was from 3.18 to 7.7 mg/kg/day.

• Mean cumulative dose was 2285.5 +/- 953.2 grams. Range for cumulative dose was from 1022 
to 3650 grams.

• One patient who was taking Plaquenil was diagnosed with kidney disease but was not on 
dialysis. 
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RESULTS

• Of the nineteen eyes with Plaquenil toxicity:

• Six eyes (31.6%) demonstrated abnormal FAF

• Eleven eyes (57.9%) had abnormalities on OCT of the 
retina

• Sixteen eyes (84.2%) had visual field loss characteristic of 
Plaquenil toxicity

• Of the nineteen eyes with Plaquenil toxicity, only four 
demonstrated an elevated R1/R2 ratio.

• Fifteen out of nineteen eyes (78.9%) with Plaquenil toxicity 
demonstrated normal R1/R2 ratios at the 99% confidence level 
(R1/R2 <2.6).

• The patient with chloroquine toxicity had normal R1/R2 ratios 
in both eyes, despite showing signs of chloroquine toxicity on 
FAF, HVF, and OCT of the retina.



DATECONCLUSION

• Multifocal electroretinography is a great tool to screen for Plaquenil toxicity. 

• However, R1/R2 ratios may not be as reliable of an indicator as previously described. 

• Patients with Plaquenil toxicity can have normal R1/R2 ratios despite showing signs of severe Plaquenil 
toxicity on fundus autofluorescence, OCT of the retina, and visual field testing. 

• A multidisciplinary approach that includes all these imaging modalities is needed to effectively screen 
patients for Plaquenil toxicity.


