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Abstract

A 67-year-old female with systemic lupus erythematosus returned to her ophthalmologist for evaluation of nyctalopia and
decreased peripheral vision in both eyes for several months. On her initial presentation two years prior, she was noted to
have signs of advanced hydroxychloroquine toxicity on fundus examination, fundus autofluorescence, and optical
coherence tomography. Despite counseling by multiple physicians, she refused to discontinue the medication and did not
return for her regularly scheduled eye examinations for the next 24 months. Her current presentation details and
documents (with several imaging modalities) the progression of advanced hydroxychloroquine maculopathy while
continuing treatment. With some regularity, Ophthalmologists are faced with the difficult clinical dilemma to help
determine if a patient should discontinue HCQ therapy. This case emphasizes why detecting clinical toxicity and
discontinuing therapy is crucial for the safe usage of this frequently prescribed medication.
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1 Presentation

A 67-year-old female with hypertension, systemic lupus erythematosus, and rheumatoid arthritis, presented for
evaluation of nyctalopia and decreased peripheral vision in both eyes for several months. She was taking 400 mg of
hydroxychloroquine (HCQ) daily and had been on HCQ treatment for over a decade. On her initial presentation in 2012,
she was noted to have signs of HCQ toxicity on fundus examination, fundus autofluorescence, and optical coherence
tomography (see Figures 1 and 2). At the urging of her ophthalmologist she stopped HCQ, but only for a few months. She
soon decided, under her own volition, to re-start the medication, which she has now been taking against medical advice for
over fifteen months. She did not return for her regularly scheduled eye examinations. The remainder of her medical history
is as follows:

e  Past Medical History: Hypertension, Systemic Lupus Erythematosis, and Rheumatoid arthritis;

e  Past Surgical History: Cataract Extraction with Intraocular Lens Implantaion, Left Eye;

e  Family History: Coronary Artery Disease (father), Hypertention (father);
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e Social History: Non-smoker. No alcohol use. No illicit drug use.

Figure 1. Fundus Autofluorescence of the right (left-most image) and the left (right-most image) eye from 2012. The dark areas of
hypo-autofluorescence represent sick or damaged RPE cells in the macula, located in a bull’s-eye pattern around the fovea

Figure 2. Optical Coherence Tomography of the right (upper image) and the left (lower image) eye from 2012 demonstrates retinal
layer disruption, highlighted by a loss of the external limiting membrane, disruption of the outer ellipsoid zone, RPE granularity, and
progressive parafoveal thinning of the all retinal layers. Note the “flying saucer sign”, representing the presumed sparing of the
sub-foveal ellipsoid layer

Examination

In 2014, she finally returned for an ophthalmic evaluation. General vital signs from her recent primary care appointment
were notable for a heart rate of 87 beats/min and a blood pressure of 134/77. Recent systemic examination and laboratory
work was within normal limits. Ophthalmic examination revealed a visual acuity of 20/50 in the right eye and 20/30 in the
left eye. Both pupils were reactive with no afferent pupillary defect. Goldmann applanation tonometry was 14 mmHg
(normal) in both eyes. Anterior segment examination of the right eye was notable only for mild cataract, whereas the left
eye had a posterior chamber intraocular lens. Dilated fundus examination of the right eye was notable for retinal pigment
epithelial (RPE) changes with areas of geographic atrophy and pigment clumping in the macula. The left eye was notable
for RPE changes and areas of macular geographic atrophy-similar to the right eye, but less pronounced.

Diagnostic testing

Fundus Autofluorescence (FAF) of both eyes (see Figure 3) demonstrated hypoautofluorescence in a peri-central ring-like
distribution in the macula (a classic “bull’s-eye pattern”), increased from the previous examination. Most notable in the
left eye was marked hypoautofluorescent stippling in the peripapillary area closest to the optic nerve, extending from the
superior vascular arcade to the inferior vascular arcade.
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Figure 3. Fundus Autofluorescence of the right (left-most image) and the left (right-most image) eye from 2014 demonstrating
advanced HCQ toxicity with marked RPE irregularities. Progression from prior studies and involvement of the nasal macula is now
shown

Optical Coherence Tomography (OCT) of both eyes (see Figure 4) demonstrated disruption of the outer retina, RPE
granularity, and perifoveal thinning of the inner and outer retinal layers, significantly progressed from earlier images. Both
eyes display the “flying saucer sign,” which represents relative sparing of the sub-foveal ellipsoid zone in the outer
retina [,

Figure 4. Optical Coherence Tomography of the right (upper image) and the left (lower image) eye from 2014 demonstrating more
progressive disruption of the retinal layers, when compared to 2012

2 Discussion

Initially marketed as an anti-malarial drugs, chloroquine (CQ), and its analogue HCQ, are frequently used by physicians
for long-term management of systemic lupus erythematous, rheumatoid arthritis, and other autoimmune conditions .
Retinopathy secondary to CQ toxicity is still a problem worldwide but is rarely seen in the United States because the drug
has been essentially replaced by HCQ . Although HCQ is taken by an estimated 150,000 people per year, the
incidence of retinal toxicity is relatively rare, with rates ranging from 0.5%-7.5% in long-termusers . Frustratingly, the
mechanism of CQ and HCQ toxicity is not well elucidated. It is known that both drugs affect the metabolism of various
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retinal cells (including photoreceptors), but correlating these effects to the clinical picture, and to the areas of slow and
chronic damage, have been more challenging .

In early stages of toxicity, patients are commonly asymptomatic with preserved central vision, but may rarely detect
difficulty with reading, night vision, and/or glare, or a symptomatic paracentral scotoma . These subtle, subjective
visual complaints are impossible to correlate with any early findings on clinical examination. Later on, clinical evidence of
HCQ retinopathy can become apparent on fundus examination as a macular bull’s-eye pattern, characterized by a ring of
RPE degeneration often sparing the foveal center. The late onset findings and symptoms are irreversible and potentially
progressive even with cessation of the drug. For these reasons, ophthalmoscopy alone is not an appropriate or effective
screening mechanism M.

After initially publishing a Preferred Practice Pattern for HCQ Retinopathy screening in 2002, the American Academy
of Ophthalmology (AAO) recently revised these criterion to include newer, more sensitive diagnostic imaging
modalities ©** 3, The goal of careful screening is to detect early elements of retinal toxicity in attempt to avoid more
advanced visual loss. Prior to initiating HCQ therapy, all patients are recommended to undergo a baseline ophthalmologic
examination. If an individual is thought to be low risk for retinopathy, follow up examinations should be performed five
years after the baseline exam. For those at higher risk of retinopathy-an individual with more than five years of HCQ
use, more than 1,000 grams of cumulative consumption, more than 6.5 mg/kg/day dosing, increased age, concurrent
hepatic/renal disease, or concomitant maculopathy of another etiology-annual follow up should begin immediately &I,
Each visit (baseline and follow-up) should include a detailed ophthalmologic examination with biomicroscopy and
automated visual field testing, as well as one of the following additional, objective tests: 1) spectral-domain optical
coherence tomography, 2) multifocal electroretinography, or 3) fundus autofluorescence.

Although most literature has emphasized that the risk of developing HCQ toxicity is linked to daily doses > 6.5 mg/kg of
body weight, more recent surveys suggest that the total cumulative exposure to HCQ was far more significant 4%, Both
in daily practice, and in the aforementioned surveys, patients typically receive 400 mg of HCQ per day; too few
individuals in these surveys received “higher-than-normal” or “unusual”” dosages to significantly evaluate toxicity at these
higher concentrations. Because of the large percentage of reported HCQ toxicity cases with patients who received HCQ at
dosages > 6.5 mg/kg, the current recommendation remains to dose the medication according to the patient’s ideal body
weight remaining in the range of 6.5 mg/kg daily ©!. Most often, a dose of 400 mg of HCQ daily is appropriate, but special
attention should be paid to those patients who are obese and those who are of short stature. Overdose of HCQ can occur for
those of short stature where 400 mg daily is too high a dose. Additionally, obese patients should be dosed based on their
height (i.e., ideal body weight). HCQ distributes poorly in adipose tissues, so a dosing scale based on ideal body weight
reduces the theoretical risk of overdosing overweight patients &I,

At the time of her initial presentation two years ago, our patient already had early signs of toxicity; RPE changes in the
macula and findings on FAF and OCT that were concerning for an advanced HCQ maculopathy. Although progression of
the maculopathy was likely to continue even with immediate cessation of HCQ, her continued usage led to advanced
stages of toxicity. The areas of hypoautofluorescence on FAF, which correspond to severely damaged or degenerated RPE
cells, have increased, intensified, and are starting to involve areas of the nasal macula near the optic nerve. On OCT, the
progression of retinal layer disruption has been marked, highlighted by a loss of the external limiting membrane,
disruption of the outer ellipsoid zone, RPE granularity, and progressive parafoveal thinning of all retinal layers. As most
patients in the United States undergo regular screenings and stop HCQ use at the first hint of toxicity, this is a rather rare
and dramatic glimpse into what was previously a much more common occurrence. Even though she had been continuing
HCQ against medical advice, every effort was made to re-educate her again on the urgency of stopping treatment.

Even though there are case reports where early or progressive HCQ toxicity has been documented %), this is a unique case
where the patient continued the medication against medical advice and there is now documented progression of the retinal
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toxicity while still taking the medication. With some regularity, Ophthalmologists are faced with the difficult clinical
dilemma to determine if a patient should discontinue HCQ therapy. This case emphasizes why detecting clinical toxicity
and discontinuing therapy is crucial for the safe usage of this frequently prescribed medication.

3 Conclusion

HCQ is an extremely useful drug with a generally favorable side-effect profile. Although it occurs relatively infrequently,
HCQ maculopathy is irreversible and must be detected early. Using the AAO’s updated framework as a guide and
operating with a low index of clinical suspicion, ophthalmologists can achieve early detection of HCQ maculopathy and
help prevent severe visual loss.
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