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ABSTRACT

Objective: To report a case of retinal toxicity associated with efavirenz in an adult.

Methods: We describe a case of gradual-onset blurry vision in both eyes in a 37-year-old HIV
caucasian woman, on antiretroviral therapy (ART), including efavirenz. Results: The patient
presented with a best corrected visual acuity of 20/100 for the right eye (RE) and 20/125 for the
left eye (LE). Fundoscopy revealed mottled atrophic changes of the macular retinal pigment epi-
thelium (RPE) in both eyes. Fluorescein angiography revealed an annular pattern of RPE atrophy
in both eyes. Full-field electretinography (ERG) was normal.

Conclusions: Based on our patient’s history and on previous reports, efavirenz seems to be the
culprit in this case. Our report provides evidence in support of routine ophthalmological evalua-

tion of patients on efavirenz.
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INTRODUCTION

Approximately three dozen medications have been
associated with retinal toxicity'.

Efavirenz (EFV) is a non-nucleoside reverse trans-
criptase inhibitor used in the management of HIV infec-
tion. Well-known extra-ocular side effects are headache,
sleep disturbances, depression, fatigue and dermatological
changes.

We present a case of structural and functional retinal
changes in a patient medicated with EFV.

METHODS
A 37-year-old caucasian woman, with HIV-1 and HCV
co-infection detected in 1996, presented with complaints of

blurry vision, which she had begun to notice 4 years prior.

Adherence to follow-up on systemic infection was poor,
and she had only been medicated with antiretroviral therapy
(ART) during her pregnancies: in 1996 with zidovudine
(ZDV); 2002 with ZDV/lamivudine and nevirapine (NVP)
and in 2004 with didanosine, lamivudine and NVP.

In 2007 her CD4+ count was 41 cells/mm? (1,8%) and
she was initiated on fixed combination tenofovir/emtricita-
bine and lopinavir/ritonavir, which she had stopped in the
first month.

In December 2009 she appeared with a CD4+ count of
238 cells/mm?® and HIV viral load of 69498 cps/mL, and
started tenofovir/emtricitabine and EFV. Since this time
CD4+ count have kept above 300 cells/mm? and viral load
has been undetectable.

After start on EFV she report dizziness in the morning,
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trouble sleeping and tiredness and three months later the
patient started to notice progressive loss of vision in both
eyes and started to have an irregular adherence.

During follow-up the patient had no AIDS-defining
illness.

Our first ophthalmological evaluation of this patient
occurred in April 2013 and was thus performed after a
cumulative period of 24 months with EFV, and 10 months
after last ingestion of the drug, according to the patient.

At presentation best corrected visual acuity was 20/100
for the right eye (RE) and 20/125 for the left eye (LE). Bio-
microscopy and intra-ocular pressure was normal in both
eyes. Dilated fundus examination revealed mottled atrophic
changes of the macular retinal pigment epithelium (RPE),
in a bull’s eye pattern, more marked in the LE (figure 1),
with no other visible abnormalities.

Fluorescein angiography showed early mottled
hyperfluorescence in the macula of both eyes, in an annu-
lar pattern, consistent with bull’s eye atrophy of the RPE
(figure 2).

(A), (B) Colour photographs showing mottled atrophic
changes of the macular RPE, in a bull’s eye pattern, in
both eyes.
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(A), (B) Fluorescein angiography showing a ring-sha-
ped RPE defect in the macula of both eyes.

Macular optical coherence tomography (OCT) revealed
thinning of the neuroretina, more evident in the temporal
region to the fovea, at the expense of the outer layers of the
retina, with almost total absence of the photoreceptors line
(figure 3).

Fig.3 (a), (b) Macular optical coherence tomography
showing a thinning of the retina, with almost total absence
of the photoreceptors line.

Full-field electroretinography (ERG) was normal.

Chest x-ray was normal; VDRL was negative; and cyto-
megalovirus (CMV) viremia was negative.

The patient refers no family history of retinal disorders.

DISCUSSION

Ocular manifestations in AIDS patients are classi-
cally related to low CD4+ counts, especially HIV-related
microangiopathy and CMV retinitis>. Our patient presented
with a low CD4+ count during a short period and many years
before the ocular complains, with CMV viremia negative.



Bull’s Eye Maculopathy in a patient treated with efavirenz

Fig.3| (A), (B) Macular optical coherence tomography
showing a thinning of the retina, with almost total ab-
sence of the photoreceptors line..

Three drugs used in the treatment of HIV infection
have previously been linked with retinal epitheliopathy:
didanosine (ddI)*#, clofazimine®, and the protease inhibitor
ritonavir®.

Retinopathy of ddl has a peripheral occurrence and
histologically was shown to affect primarily the RPE with
secondary damage to the neurosensory retina and to the
choriocapillaris®. Clofazimine is implicated in pigment epi-
theliopathy and ritonavir retinal toxicity has being associa-
ted with RPE changes without fovea involvement’.

EFV presents a marked pharmacokinetics and phar-
macogenetics inter-individual variability. Central nervous
system (CNS) side effects are increased with EFV plasma
concentrations>4000ng/mL and more frequent in patients
carrying mutation on CYP2B6*6 allele, associated with a
significantly greater EFV plasma exposure®’. The mutation
on CYP2B6*#6 allele frequency is higher in african popula-
tion (49 and 47% in Ghanaians and African Americans, res-
pectively)!®, when compared to frequencies in Caucasians
and Orientals (25 and 18%, respectively)''%.

Despite the high frequency of mutation on CYP2B6*6
allele there is only one report of retinal toxicity associated
with EFV, appearing to be an idiosyncratic reaction.

The patient exposition to ddl and ritonavir was very
short and had no temporal relation to visual complains.

Since she was started on EFV she begun to notice serious
CNS side effects, followed by the visual complains.

However EFV is the most commonly used medication
in ART and there is only one case of epitheliopathy linked
with EFVE,

CONCLUSION

Although it’s an unusual report, despite the huge num-
ber of patients on EFV, together with the other similar case
reported®, we believe that the visual deffect it’s due to EFV
and could justify the routine evaluation of, at least, some
patients with the most serious SNC side effects, believing
that those patients have an increased plasma concentration
of the drug.

REFERENCES

1. Schwartz SG, Mieler WF. Medications and retinal toxi-
city. Ophthalmol Clin N Am. 2002; 15:517- 28.

2. Kupperman BD, Petty JG, Richman DD, et al. Correla-
tion between CD4+ counts and the prevalence of cyto-
megalovirus retinitis and human immunodeficiency
virus-related noninfectious retinal vasculopathy in
patients with acquired immunodeficiency syndrome. Am
J Ophthalmol. 1993;155:575-82.

3. Cobo J, Ruiz MF, Figueroa MS, et al. Retinal toxicity
associated with didanosine. Arq Bras O ftalmol. 2001,
64 (5): 465-7.

4. Whitcup SM, Butler KM, Caruso R, et al. Retinal toxi-
city in human immunodeficiency virus-infected children
treated with 2’°,3’-dideoxyinosine. Am J Ophthalmol
1992:113:1-7.

5. Forster DJ, Causey DM, Rao NA. Bull’s eye retinopathy
and clofazimine. Ann Intern Med. 1992;116: 876 7.

6. Roe RH, Jumper JM, Gualino V, et al. Retinal pigment
epitheliopathy, macular telangiectasis, and intraretinal
crystal deposits in HIV-positive patients receiving rito-
navir. Retina 2011 Mar;31(3):559-65.

7. European Medicines Agency. Scientific discussion for
the approval of Norvir. available at: http://www.ema.
europa.eu/docs/en_GB/document library/EPAR_Scien-
tific_Discussion/human/000127/WC500028725.pdf.

8. Jackson KM, Alphonse O, Neoline N, Henry L, Deogra-
tious S, Jasper O, Paul W, Lars LG, Eleni A. Influence
of efavirenz pharmacokinetics and pharmacogenetics on
neuropsychological disorders in Ugandan HIV-positive

Vol. 39 - N° 1 - Janeiro-Marco 2015 | 71



Cristina Vaz Pereira, Monica Franco, Rita Guerra Pinto, Sara Lino, Fernando Maltez, Sandra Barrdo, Helena Prior Filipe

patients with or without tuberculosis: a prospective
cohort study. BMC Infectious Diseases. 2013; 13:261
Solas C, Gagnieu MC et al. Evidence-based therapeutic
drug monitoring for efavirenz. Therapie. 2011 May-Jun;
66(3):197-205

10. Benjamin UE, Oluseye OB, Collen MM. Allele and

11.

72

genotype frequencies of cytochrome P450 2B6 and
2C19 genetic polymorphisms in the Nigerian popula-
tions: Possible implication on anti-retroviral and anti-
-malarial therapy. International Journal of Medicine and
Medical Sciences, June 2011,3(6), 193-200

Klein K, Lang T, Saussele T, Barbosa-Sicard E, Schunck
WH, Eichelbaum M, Schwab M, Zanger UM. Genetic
variability of CYP2B6 in populations of African and
Asian origin: allele frequencies, novel functionalvariants
and possible implications for anti-HIV therapy with

| Revista da Sociedade Portuguesa de Oftalmologia

efavirenz. Pharmacogenet. Genomics. 2005, 15: 861-873
12. Rodriguez-Novoa S, Barreiro P, Jimenez-Nacher I,
Soriano V. Overview of the pharmacogenetics of HIV
therapy. Pharmacogenomics. J.,2006, 6: 234-245
13. Curi AL, Freeman G, Kapembwa M, Pavesio C. Retinal
toxicity due to Efavirenz. Eye (Lond). 2001 Apr;15(Pt
2):246-8

CONTACTO

Cristina Vaz Pereira

crisvpereira@gmail.com

TIm:926568598

Rua Américo da Silva Marinho 1, 8° esquerdo.
2835-312 Lavradio - Portugal



