
Ritonavir and bull’s eye maculopathy: case report

Ritonavir und „Bull’s Eye“-Retinopathie: Fallbericht

Abstract
Objective: To report on a case of retinal pigment epithelium (RPE) toxicity
apparently associated with ritonavir.
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Methods:We describe a case of gradual-onset blurry vision in both eyes
in a 30-year-old HIV-positive male on Highly-Active Antiretroviral Therapy
(HAART) including ritonavir
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Results: The patient presented with a visual acuity of 3/10 in each eye,
and fundoscopy revealed paracentral pigment mottling. Computerized
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perimetry showed a ring-scotoma in both eyes. Fluorescein angiography
revealed an anular RPE defect in both eyes, congruent with hyperauto-
fluorescent changes on autofluorescence imaging. Full-field ERG was
normal.
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Conclusions: Since ritonavir has previously been linked with toxicity to
the RPE, we consider this report as further evidence of this association.
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Zusammenfassung
Zielsetzung: Bericht über einen möglichen Zusammenhang zwischen
der Toxizität des Retinalen Pigmetepithels (RPE) und Ritonavir.
Methoden: Wir beschreiben einen Fall schrittweise einsetzender Seh-
störungen beider Augen eines 30-jährigen HIV-positiven Mannes auf
Highly-Active Antiretroviral Therapie (HAART).
Ergebnisse: Der Patient hatte eine Sehschärfe von 3/10 in jedem Auge
und eine Funduskopie zeigte eine parazentrale Pigment-Marmorierung.
Eine Computerperimetrie offenbarte ein Ringskotom in beiden Augen.
Eine Fluoreszenzangiographie zeigte einen ringförmigen RPE-Defekt in
beiden Augen, deckungsgleichmit hyperautofluoreszenten Veränderun-
gen im Autofluoreszenz-Imaging. Das Ganzfeld-ERG war normal.
Schlussfolgerungen: Da Ritonavir bereits mit der RPE-Toxizität in Ver-
bindung gebracht wurde, betrachten wir diesen Bericht als weiteren
Beweis dieses Zusammenhangs.

Introduction
Approximately three dozen medications have been asso-
ciated with retinal toxicity [1].
Identification of the culprit is important, especially if a
reasonable alternative is available. We present a case of
bull’s eye maculopathy in the context of AIDS-related
drugs.

Case presentation
A 30-year-old HIV-positive white male presented with
complaints of blurry vision in both eyes which he had
begun to notice 3 months prior. Cell count was 263
cells/µl, viral load was undetectable, and there was no
previous history of AIDS-defining illness.

He had been placed on protease inhibitors ritonavir
(Norvir®, Abbott Laboratories, Berkshire, UK) and
atazanavir (Reyataz®, Bristol-Myers Squibb, Uxbridge, UK),
and on the association of nucleoside reverse tran-
scriptase inhibitors tenofovir/emtricitabine 245/200mg
(Truvada®, Gilead Sciences International Limited, Cam-
bridge, UK) starting 3 years prior. He interrupted this re-
gimen in 2008, out of his own initiative, only to have it
restarted in 2010 after a symptomatic increase in the
viral HIV load and also in hepatitis B viral load. Both these
titers subsequently turned negative.
His physical examination revealed a best corrected visual
acuity of 3/10 in both eyes. Fundoscopy showed a dis-
crete perimacular ring of pigment mottling OU (Figure 1),
with 2–3 clumps of pigment in the adjacent periphery of
each eye. Optic disc and vessels had a normal appear-
ance.
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Figure 1: Colour fundus photograph showing annular RPE attenuation in the macula of both eyes

Figure 2: Fluorescein angiogram showing annular window defect in both eyes

Figure 3: Fundus autofluorescence showing areas of marked hypoautofluorescence congruent with RPE changes
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Computerized perimetry (Humphrey 60-2) showed a
central scotoma in both eyes, with a foveal sensitivity of
32 and 30 dB in the right and left eyes, respectively.
Fluorescein Angiography (FA) showed early annular hyper-
fluorescence consistent with bull’s eye maculopathy in
both eyes (Figure 2). SD-OCT of themacula showed retinal
thinning (central foveal thickness 160 µm and 159 µm
in the right and left eyes, respectively). Autofluorescence
imaging showed an area of annular hypoautofluorescence
congruate with the epithelial defects seen on FA
(Figure 3). The full-field ERG was normal for both cone
and rod responses.
There was no record of previous didanosine use, nor of
anti-tuberculous drugs. Chest X-ray and VDRL were nor-
mal. Liver function tests were normal (aminotransferases,
GGT and alkaline phophatase). The patient refers no
family history of retinal disorders.

Discussion
Bull’s eye maculopathy occurring outside the setting of
4-aminoquinoline use, although reported, is unusual [2].
Three drugs used in the treatment of AIDS-related dis-
orders have previously been linked with retinal epithe-
liopathy: the protease inhibitor ritonavir [3] (Norvir®); clo-
fazimine (Lamprene®, Ciba Pharmaceuticals, Summit, NJ)
[4], used in the management of atypical mycobacterial
infections, and the reverse transcriptase inhibitor
didanosine (Videx®, Bristol-Myers Squibb, Princeton, NJ)
[5], [6].
The only agent common to our patient and previous cases
is ritonavir.
More precisely, besides being associated with degenera-
tive retinal changes in rodents [7], this drug has been
associated with retinal pigment epithelium (RPE) changes
in 3 patients, who had been on ritonavir for a minimum
of 19months [3]. Both hypertrophic and atrophic changes
were seen; and these did not involve the fovea. Intraret-
inal crystalline deposits and other features reminiscent
of idiopathic parafoveal telangiectasis were also seen, in
all 3 patients [3]. Even though the latter findings were
not part of the present clinical picture, there was a striking
resemblance between the pattern of pigment epithe-
liopathy seen in our patient and that seen in the previous
reports. Given the common setting of a history of treat-
ment with ritonavir, the latter must be considered as the
most likely culprit. This case seems to represent a differ-
ent part of the spectrum of retinal changes potentially
associated with ritonavir.
Liver dysfunction was another characteristic common to
the 3 patients in Roe’s report [3]; whereas our patient
had normal liver serum enzymes.
Based on rodent studies, the proposed mechanism of ri-
tonavir toxicity has been phopholipidosis [7]. Besides the
retina, liver, thyroid and kidney have also been described
as targets for dose-related ritonavir toxicity [7].

Conclusions
Our case report may represent further evidence toward
the retinal toxicity of the protease inhibitor ritonavir
(Norvir®).
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