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Abstract

To report the importance of considering a primary Human Immunodeficiency 
Virus (HIV) infection in patients with unexplained optic neuropathy. Two separate 
patients are discussed in this article. The first patient was evaluated because of 
a decreased visual acuity in both eyes. Investigation showed bilateral optic disc 
edema. Further analysis with MRI and a lumbar puncture could not confirm a 
diagnosis. On a routine screening several months later the patient was tested 
positive for HIV and a re-evaluation of the Cerebrospinal Fluid (CSF) showed 
a high viral load. After treatment with antiretroviral therapy the papillary edema 
disappeared but visual acuity did not improve.

The other patient presented with unilateral complaints. Upon evaluation, 
a decreased visual acuity and unilateral optic disc edema was found. 
Further analysis showed visual field loss in both eyes. A CT scan showed no 
abnormalities. The patient was recently diagnosed with HIV, for which treatment 
was not yet started. Analysis of the lumbar puncture showed a high viral load. 
Visual acuity increased after antiretroviral treatment was started. 
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Introduction
An important but rare cause of optic neuropathy is infection with 

HIV. More known ocular complications of HIV infection are HIV 
retinopathy and complications due to an opportunistic infection, 
such as Cytomegalovirus (CMV) retinitis. The occurrence of these 
complications is declining compared to the pre-antiretroviral therapy 
era but is still significant [1]. Optic neuropathy associated with HIV 
infection is described only in a few case reports in the literature and 
the pathophysiology is yet unknown. Especially when the diagnosis of 
HIV is not yet established, this diagnosis is easily missed and can have 
serious consequences for the patient.

Optic neuropathy refers to damage of the optic nerve. It is 
typically associated with visual field loss, dyschromatopsia and is 
often accompanied by a Relative Afferent Pupillary Defect (RAPD) if 
the neuropathy is unilateral. In several etiologies, it is associated with 
optic disc edema. Optic neuropathy has a broad differential diagnosis: 
it may be caused by ischemia, infectious or inflammatory causes, 
compressive/infiltrative lesions, toxic etiologies, trauma, hereditary 
causes or glaucoma [2]. 

We report on two HIV-positive patients with bilateral optic 
neuropathy and no signs of an opportunistic infection.

Case 1
An otherwise healthy 55-year-old male patient was referred 

to the outpatient clinic with a decline in vision in the left eye with 
a scotoma inferiorly since three weeks. His ocular history showed 
a moderate myopia in both eyes. Best Corrected Visual Acuity 
(BCVA) was 0.9 in the right eye and 0.4 in the left eye. No RAPD 
was present at presentation. Slit lamp biomicroscopy revealed no 
abnormalities, specifically no signs of uveitis. Fundoscopy revealed 
disc edema in both eyes (Figure 1a and 1b), most prominent in the 
left eye. No retinal hemorrhages or exsudates were present. Patient 
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was then referred to the Department of Neurology for evaluation 
of intracranial pathology. Magnetic Resonance Imaging (MRI) of 
the brain and myelum showed no abnormalities. Lumbar puncture 
showed 10 cells with normal total protein count and glucose; opening 
pressure was within normal limits. Serology in the cerebral spinal 
fluid was negative for syphilis, Cryptococcus Neoformans and 
BorreliaBurgdorferi. Laboratory and radiologic examination revealed 
no active infectious parameters, nor active sarcoidosis.

Two weeks later, BCVA decreased to 0.1 in the right eye and 
improved to 0.8 in the left eye. In accordance with the BCVA, the 
optic disc edema of the right eye increased; no changes in disc edema 
were observed in the left eye. Goldmannperimetry showed no defects 
in the right eye (Figure 2a) and a mild defect inferonasally in the left 

Figure 1: Fundus photographs of the optic discs of the right eye (a, c) and 
left eye (b, d) before treatment (a, b) and after treatment (c, d). Note the 
hyperemic discs with telangiectasia and blurring of the disc margin, more 
prominent in the left eye before treatment. After treatment, the discs are pale 
and well demarcated.
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eye (Figure 2b). Genetic research for Leber optic neuropathy was 
negative.

Six months prior to initial presentation, the patient tested negative 
on a routine HIV test. Six months after initial presentation, patient 
was tested positive for HIV on a routine test (viral load 250.000 
copies/ml, 280 CD4 cells/ microliter). The lumbar puncture from the 
initial presentation was re-evaluated and showed a high viral load for 
HIV (8900 copies/ml). After treatment with Anti-Retroviral Therapy 
(ART), the viral load in the blood decreased. Lumbar puncture was 
not performed again. 18 Months after initial presentation, serology 
showed an undetectable viral load for HIV and 580 CD4 cells/
microliter. BCVA of both eyes were unchanged. On Fundoscopy the 
optic discs edema had disappeared and the discs were pale (Figure 
1c and 1d). The visual field defects were more distinct (Figure 2c and 
2d).

Case 2
An otherwise healthy 63-year-old male presented with a loss 

of vision based on cataract. His ocular history reported myopia in 
the right eye and hyperopia in the left eye. After an uncomplicated 
cataract extraction with phaco-emulsification and intraocular lens 
implantation in the right eye, BCVA increased from 0.3 to 1.0. At 
a routine follow-up visit 2 months post-operatively, slight optic disc 
edema in both eyes was observed. BCVA was unchanged; except 
for mild tenderness in the right eye upon ocular movement there 
were no ocular complaints. Shortly after, the patient was admitted 
at the Department of Internal Medicine for fever, diarrhea and 
loss of sensibility in the extremities. Investigation revealed a focal 
diverticulitis and an acute HIV infection. Because of a CD4 count 
of 350 cells /microliter ART was not immediately started. MRI with 
contrast of the brain showed no abnormalities. No lumbar puncture 
was performed at that time.

Four months after initial admission, the patient presented with 
painful eye movements and complaints of obscurations. BCVA in the 

right eye decreased from 1.0 to 0.2 and a RAPD was present. BCVA 
in the left eye was unchanged 0.8. Slit lamp investigation showed no 
abnormalities. Fundoscopy showed prominent optic disc edema in 
the right eye, and the optic disc was slightly elevated in the left eye. 
Visual field showed a cecocentralscotoma in both eyes (Figure 3a and 
3b). CT scan without contrast showed no abnormalities. A lumbar 
puncture revealed a normal opening pressure and a high HIV viral 
load (16000 copies/ml). Serology showed a HIV viral load of 259.000 
copies/ml and 390 CD4 cells/microliter. ART was started. 6 Months 
later, the HIV viral load was undetectable and CD4 count had risen 
to 700 cells/microliter. BCVA in the right eye increased to 0.5, BCVA 
in the left eye remained unchanged. The visual fields did not change. 
The optic discs were slightly pale but no optic disc edema was present.

Discussion
Globally, the number of new HIV infections continues to decrease;. 

In the Western World, with the availability of fast diagnostic tests and 
new treatments, advanced HIV-related pathology is less encountered 
[3].

HIV is neuroinvasive and has the potential to cause disease at any 
site of the neuro-axis during the evolution from seroconversion to late 
stage HIV [4]. In the literature, only a few cases of optic neuropathy 
related to HIV infection have been reported. In a prospective study, 
the prevalence of optic neuropathy in the early stages of HIV infection 
was 0.4% [5]. In addition, even without any visual complaints or 
visual loss HIV-positive patients may have visual field abnormalities 
[6]. Diffuse visual field loss predicts less survival in one study, with a 
trend to less survival with increasing field loss severity [7].

Several pathological mechanisms for HIV-related optic 
neuropathy are suggested. Histopathology results of optic nerves 
from HIV-positive individuals, without visual complaints or visual 
field loss and no retinitis, showed optic nerve axonal degeneration by 
HIV-infected macrophages [8]. Other studies suggest a mechanism 
of inflammation [9-12] with a good effect on visual function after the 

Figure 2: Goldmannperimetry of the right (a, c) and left (b, d) eye. Upon presentation, the right eye showed a normal visual field (a).The left eye showed a mild 
inferonasal defect only visible for the I5 target (b). Within 18 months a dense cecocentralscotoma developed in the right eye (c). Likewise the inferior nasal defect 
became more extensive in the left eye (d), including all isopters with a “sloping border”.
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use of ART. Some patients showed a good response after the use of 
intravenously administered steroids [12-14]. In our first case, HIV 
infection was recognized only six months after initial presentation 
of ocular complaints and, thus, ART was started with some delay. It 
remains speculative whether the lack of increase in visual function 
is due to late start of treatment and whether earlier start would have 
resulted in an improvement in visual acuity.

In our cases, the diagnosis HIV-related optic neuropathy was a 
diagnosis by exclusion of other possible underlying causes and the 
presence of significant viral load of HIV in the Cerebrospinal Fluid 
(CSF). Research involving HIV viral load in CSF has been limited; a 
viral load, comparable with the viral load described in our cases can 
be found in HIV-positive individuals who are asymptomatic [15-18]. 
On the other hand, evidence of a CSF “escape” has been described 
in patients with neurologic symptoms, which were on ART and had 
low or undetectable plasma HIV levels [19]. Inflammation is then 
relatively compartmentalized in the central nervous system. Further 
investigation is required for a direct causative relationship between 
HIV viral load in CSF and optic neuropathy.

Conclusion
In case of an unknown optic neuropathy one should consider a 

primary HIV infection as the cause of the optic neuropathy.
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Figure 3: Goldmannperimetry of the right (a) and left (b) eye. Note a cecocentralscotoma in both eyes.
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