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Abstract

Although majority of strokes occur at age over 65, nearly one-
fourth of strokes occur in people under age of 65. In 30% of these 
patients, the cause of stroke remains undetermined and therefore 
there is a need for discovering rare risk factors like human immu-
nodeficiency virus (HIV). The incidence of stroke in young adults 
lacks the traditional risk factors such as hypertension and diabetes, 
but HIV-infected patients can manifest with stroke at younger age. 
Pathogenesis of ischemic stroke in HIV infection is unclear but is 
postulated to be caused by several possible mechanisms, including 
opportunistic infection, vasculopathy, cardioembolism, coagulopa-
thy and combination antiretroviral therapies, and so on. Second-
ary hypolipidemia is common in the setting of chronic infection 
like HIV and anemia. Low serum cholesterol is a known cause for 
intracerebral hemorrhage. Hypolipidemia causing ischemic stroke 
is unknown.  We report a unique case of ischemic stroke in young 
severely immunocompromised patient in the setting of hypolipid-
emia.
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Introduction

Nearly one-fourth of all strokes occur in people under age of 
65 and in 30% of these patients, the cause of stroke remains 

undetermined and therefore there is a need for discovering 
rare risk factors like human immunodeficiency virus (HIV) 
infection. The incidence of stroke in young adults lacks the 
traditional risk factors such as hypertension and diabetes, but 
HIV-infected patients can manifest with stroke at younger 
age. Ischemic stroke in hypolipidemia is very unusual. Here 
we present a 31-year-old African American female with HIV 
infection and hypolipidemia presenting with acute ischemic 
stroke.

 
Case Report

A 31-year-old African American female presented to the 
emergency room with acute onset of left-sided weakness of 
few hours duration. The weakness began in the left upper 
extremity and advanced to the lower extremity later during 
the hospital course. Her past medical history was significant 
for HIV infection for the past 5 years. She was on Stribild 
for HIV infection but was not compliant for past couple of 
months. 

Her family history was negative for any neurological or 
hematological conditions. On initial presentation, the patient 
had normal vitals including the blood pressure of 114/78 
mmHg. She has left upper extremity 0/5 on MRC (Medi-
cal Research Council) scale for motor strength and 3/5 in 
left lower extremity and she remained alert and oriented with 
normal speech. The patient was also noted to have a left-
sided facial weakness. Rest of the neurological examination 
was within normal limits. 

Magnetic resonance imaging (MRI) of brain and mag-
netic resonance angiography (MRA) of head and neck with 
and without contrast revealed right corona radiata ischemic 
stroke extending to the periventricular region and did not 
show any evidence of cerebral hemorrhage, intracranial ste-
nosis, thrombus, carotid dissection, carotid artery disease 
and contrast enhancement (Fig. 1a, 1b, 2a, 2b). Magnetic 
resonance venography (MRV) showed no evidence of sinus 
thrombosis (Fig. 3). She also has microhemorrhages in sus-
ceptibility-weighted imaging (SWI) sequence of MRI (Fig. 
4a, b, c). Ultrasonography of bilateral carotid arteries was 
reported to be normal. Two-dimensional echocardiogram 
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showed normal ejection fraction and no other abnormalities. 
She has normal sinus rhythm throughout the hospital course. 
Her initial laboratory examination was significant for anemia 
(hemoglobin: 8.4 gm/dL, hematocrit: 26.6%), leucopoenia 
(white blood cells: 1.7/mm3) and platelet count of 69,000/
mm3. Her cholesterol, low density lipoprotein and high den-
sity lipoprotein levels are 65 mg/dL, 37 mg/dL and 27 mg/
dL.

Homocysteine level was 12.8 μmol/L which is slightly 
above normal. Her urine toxicology screen was negative. All 

other possible confounding factors for stroke were excluded 
by performing Leiden V, anticardiolipin antibodies, antinu-
clear antibody and protein C tests, which were normal. Total 
protein S was slightly low with a value of 64% of normal. 
Her rheumatoid factor was within normal limits and serum 
toxoplasma antibodies were negative. Her cerebrospinal flu-
id study was deferred. Her CD4 count was 4. 

Patient received physical therapy and was able to ambu-
late with the help of a cane and she was discharged home in 
stable condition with home physical therapy.
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Figure 1. MRI brain (a) DWI showing hyperintensity in right corona radiata and (b) ADC showing corre-
sponding mismatch in the same region, confirming acute stroke.

Figure 2. MRA brain and neck (a) showing no evidence for intracranial stenosis (b) showing no evidence for carotid artery 
stenosis or dissection.
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Discussion
  
One to five percent of patients with HIV infection, up to 
7% of acquired AIDS patients clinically develop stroke and 
4-34% have ischemic cerebral lesions at autopsy [1]. No pro-
spective studies till now assessed HIV infection and stroke 
[1]. Ischemic strokes are more common than hemorrhagic 
strokes and there is no clear association between HIV in-
fection and types of stroke classified according to TOAST 
criteria [2-4]. 

The incidence of stroke is low in young adults as they 
lack the traditional risk factors such as hypertension and 
diabetes, but HIV-infected patients manifest with stroke at 
a younger age [1]. Ovbiagele and Nath reported a median 
age for individuals who had stroke with HIV infection of 
42.9 years in 1997 and 48.4 years in 2006 in their review 
of database. Ortiz and colleagues reported a median age of 
42 years between 1996 and 2004 in a similar setting [2, 5]. 

In one study, mean age of the HIV-infected stroke patients 
(33.4 years) was considerably lower than the mean age of the 
patients determined not to be HIV-infected (64.0 years) and 
recent or intercurrent infection was 6.4 times more likely to 
be associated with HIV-related stroke [6].

Hemorrhagic stroke in HIV infection is probably caused 
by vasculopathy, mycotic aneurysm and thrombocytopenia 
[1]. The etiology of cerebral infarction or transient neuro-
logical deficit in AIDS patients can be found in approximate-
ly 50% of cases; in others the pathogenesis is unclear [7]. 
Ischemic stroke in HIV infection can be caused by several 
possible mechanisms, including opportunistic infection, vas-
culopathy, cardioembolism, coagulopathy and combination 
antiretroviral therapies, and so on, although no established 
theory exists [1]. The current thought is that vasculopathy, 
due to the direct toxic effect of viral antigen, is an impor-
tant mechanism of stroke in AIDS patients [8]. HIV infec-
tion causes neuronal injury without being found in neurons 
through the toxicity of viral proteins and chronic proinflam-
matory state induced by local viral replication [9]. Detailed 
pathophysiology is beyond the scope of this case report. Pro-
tein C and protein S deficiencies have been reported in stroke 
patients with HIV infection [1]. Our patient has slightly low 
protein S and slightly elevated homocysteine levels. 

Acceleration of large vessel atherosclerosis, endothelial 
injury and dyslipidemia can be caused by antiretroviral ther-
apy [10]. FABP4 (fatty acid binding protein-4) is a strong 
plasma marker of metabolic disturbances in HIV-infected 
patients, and therefore, could serve to guide therapeutic in-
tervention in this group of patients [11]. Our patient has nor-
mal ultrasound carotid and MRA of brain and neck which 
rules out atherosclerotic changes. Non-nucleotide reverse 
transcriptase inhibitors and protease inhibitors are reported 
to cause endothelial inflammation and increase cardiovascu-
lar risk, but unknown regarding cerebrovascular events [1]. 

Secondary causes of hypolipidemia are much more com-
mon than the primary disorders.  Chronic HIV infection and 

Figure 3. MRV showing no evidence for venous thrombosis.

Figure 4. (a, b, c) SWI sequence of MRI showing microhemorrhages.
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anemia are the most probable causes for hypolipidemia in 
our patient. Our patient does not have malabsorption symp-
toms, abnormal liver function and is not on any lipid lower-
ing agent. HIV infection is associated with hypocholesterol-
emia during the asymptomatic phase and alters with immune 
function [12]. Mechanism of hypolipidemia in chronic in-
fection like HIV includes exposure to interleukin 6, 10 and 
tumor necrosis factor [13]. Hypolipidemia in anemia is 
probably secondary to increased cholesterol requirements 
by the proliferating erythoid cells, elevated serum level of 
macrophage colony stimulating factor, hypersplenism and 
autoantibodies against low density lipoproteins [14]. Low 
cholesterol is a known cause for intracerebral hemorrhage 
[15]. Cerebral microbleeds were reported in patients with 
hypolipidemia in association with hypertension [16]. Our 
patient has microbleeds without history of hypertension. 
Hypolipidemia causing ischemic strokes is unknown. To our 
knowledge, we are reporting this first case of ischemic stroke 
in severe hypolipidemia in the setting of HIV infection. HIV 
vasculopathy might be playing an important role in causing 
ischemic stroke rather than hypolipidemia causing cerebral 
hemorrhage in our patient. Our patient was on newly ap-
proved Stribild (Elvitegravir/cobicistat/emtricitabine/teno-
fovir), which she stopped for couple of months before the 
hospital admission that resulted in her low CD4 count. It is 
not known whether Stribild has any role in the pathogenesis 
of stroke and further studies are needed to confirm this. 

Conclusion 

We report a case of ischemic stroke in young severely im-
munocompromised patient without any opportunistic in-
fection. The pathogenesis of stroke in HIV infection is not 
clear. However vasculopathy due to the direct toxic effect of 
viral antigen is considered in our patient, in the absence of 
classical atherosclerotic risk factors and ruling out the other 
causes of stroke in young patient. Ischemic stroke in the set-
ting of hypolipidemia was unique in our patient with under-
lying HIV infection.
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