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a b s t r a c t 

HIV-associated dementia is commonly seen in older individuals and presents as a subcor- 

tical dementia associated with concentration, attention, and memory impairments. Motor 

signs, such as difficulty with gait, and mood changes are less prominent findings but are 

considered during diagnosis. We present a case of HIV-associated dementia in a young 29- 

year-old man who presented with progressive lower extremity weakness and difficulty am- 

bulating. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Human immunodeficiency virus (HIV)-associated dementia is
defined as a marked interference with day-to-day functioning
and impaired cognitive testing. The neurocognitive dysfunc-
tion is directly caused by HIV, rather than an opportunistic in-
fection, and the risk increases over time [1] . 
Abbreviations: HAD, HIV-associated dementia; HANDs, HIV-associate
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Case Report 

We present a case of a 29-year-old man with a history of bipo-
lar disorder and SARS-CoV2 positive in August of 2021 whose
father urged him to come to the emergency department for
progressive lower extremity weakness and difficulty ambulat-
ing for two months. During the two weeks prior to presen-
niversity of Washington. This is an open access article under the 
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Fig. 1 – Noncontrast computed tomography (CT) of the head reveals confluent areas of hypoattenuation in the 
periventricular white matter and centrum semiovale. Mild generalized cerebral atrophy advanced for age is present. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tation, his ability to ambulate declined precipitously and he
was unable to walk at presentation. He also reported mild uri-
nary urge and hesitancy. The patient denied changes in at-
tention, concentration, or sleep. Risk factors include unpro-
tected sex starting at age 19. Mental status examination was
notable for a flat affect with preserved language, attention and
concentration, and delayed recall. There was bilateral lower
extremity weakness predominantly of hip flexion, knee flex-
ion, and ankle dorsiflexion. Deep tendon reflexes were normal
with the exception of 3-4 beats of clonus at the ankles. Tone
was spastic in the legs, and plantar responses were extensor.
Vibration, proprioception, and temperature sensation were
normal. 

Patient was found to be HIV positive with high viral load
and CD4 count of 86 cells/mm 

3 . Additionally, he was found to
be positive for EBV, HSV1, treponemal antibody, and RPR. Since
the patient denied having ever been diagnosed or treated for
syphilis in the past, the result suggested a new, untreated in-
fection. 

Noncontrast computed tomography (CT) of the head was
obtained in the emergency department which revealed con-
fluent areas of hypoattenuation in the periventricular white
matter and centrum semiovale ( Fig. 1 ). 

Magnetic resonance imaging (MRI) of the brain was per-
formed which demonstrated confluent bilateral T2/FLAIR hy-
perintense signal ( Fig. 2 A and B) and mildly T1 hypointense
signal ( Fig. 2 C) in the periventricular white matter and cen-
trum semiovale with relative sparing of the subcortical white
matter and subcortical U-fibers suggestive of HIV encephali-
tis. No associated enhancement was appreciated on contrast-
enhanced images ( Fig. 2 D). Additionally, generalized atrophy
that was advanced for his age was noted. Contrast enhanced
MRI of the spine was unremarkable. 

Based on the clinical and radiographic findings, a di-
agnosis of HIV-associated dementia was made. The pa-
tient was treated for syphilis with Penicillin G and started
on Trimethoprim/sulfamethoxazole (Bactrim) for Pneumocys-
tis jiroveci pneumonia prophylaxis. He was also started on
HIV-antiretroviral therapy (ART), bictegravir-emtricitabine-
tenofovir (Biktarvy) and followed up outpatient for formal
neuropsychological and cognitive evaluation. 
 

Discussion 

Initially, our patient’s clinical presentation with subacute pro-
gressive spastic paraparesis was concerning for spinal cord
involvement (ie, myelopathy), specifically the corticospinal
tracts given the bilateral nature of his progressive weakness.
MRI of the spine was unremarkable, ruling out spinal in-
jury secondary to trauma or mass effect. Extensive labora-
tory data was collected to evaluate for etiologies of myelopa-
thy; myelopathy in the setting of immunosuppression can oc-
cur secondary to opportunistic infections such as VZV, EBV,
HTLV1, syphilis, and rarely PML [2–5] . Additionally, myelopa-
thy has rarely been documented in those following infection
with SARS-CoV2, which our patient had in August of 2021, al-
though viral product is not detected in the CSF in the majority
of these cases [6] . HIV vacuolar myelopathy was considered,
but this usually involves the sensory tracts, which were in-
tact in our patient [7] . HIV can also cause motor neuron dis-
ease that can be predominantly upper motor neuron, but this
is not very common [8] . Other causes of progressive spastic
paraparesis include nutritional deficiencies (B12, copper, vi-
tamin E, folate), toxicities (nitrous oxide, others), or heredi-
tary causes (eg, adult onset adrenomyeloneuropathy, hered-
itary spastic paraplegia, etc.), though our patient’s symptom
time course is faster than typical for most genetic causes
[9–12] . 

HIV-associated dementia 

HIV-associated dementia (HAD) is a category of the HIV-
associated neurocognitive disorders (HANDs) first described
by the neurologist Bradford Navia and colleagues in 1986 with
nearly 50% of patients presenting with either motor or behav-
ioral changes [13] . Fortunately, with the increased use of ART,
the incidence of HIV-associated CNS disease has significantly
decreased from 5.9 per 100 person-years in 1994 to 0.5 in 2002
[14] . However, people over the age of fifty continue to be the
most affected by HAND with a relatively constant or increased
prevalence for this age group [15] . Risk factors for develop-
ing HAD include a low CD4 count ( < 200 cells/mm 

3 ), longer
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Fig. 2 – Axial T2 (A), FLAIR (B), and T1 (C) magnetic 
resonance imaging (MRI) of the brain demonstrate 
confluent bilateral T2/FLAIR hyperintense signal and mildly 

T1 hypointense signal in the periventricular white matter 
and centrum semiovale with relative sparing of the 
subcortical white matter and subcortical U-fibers. 
Post-contrast T1 images (D) did not show any associated 

enhancement. Additionally, generalized atrophy that is 
advanced for his age was noted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HIV infection duration, and older age [16] . Formal neuropsy-
chological testing is required for diagnosis; however, compre-
hensive neuropsychological testing is costly and may not be
readily accessible. Therefore, HAD may be diagnosed based on
severe cognitive and motor dysfunction that significantly im-
pairs functioning [17] . 

In addition to the motor (eg, ataxia, leg weakness, and loss
of fine-motor coordination) and cognitive changes that may
occur, a minority of patients may present with mood-changes
such as mania and psychosis [18] . Notably, the prevalence of
bipolar disorder type 1 in HIV patients is almost 6 times higher
than the prevalence for the general population in the United
States [19] . In severe dementia, patients may present with
mutism, paraplegia, and myoclonus [13] . 

Imaging of the brain may support the diagnosis of HIV-
associated dementia (HAD). The most sensitive imaging
modality for detecting HAD is MRI of the brain, which should
include axial DWI, T2, TIRM/FLAIR, and T1 series [17] . The
third ventricle may be enlarged early in the disease course
[20] . Gray matter atrophy of the cerebral cortex, which may
also be visualized on CT, may be responsible for cognitive dys-
function, while motor impairment, including pyramidal and
extrapyramidal signs, are due to involvement of upper motor
neurons and the corticospinal tracts and basal ganglia, respec-
tively. In the later stages of the disease, bilateral symmetri-
cal lesions affecting the periventricular regions and centrum
semiovale can be seen [21] . To differentiate between HAND
and progressive multifocal leukoencephalopathy (PML), PML
does not usually present in a bilateral confluent diffuse pat-
tern. PML can enhance when associated with immune recon-
stitution inflammatory syndrome (IRIS) in HIV, while HAND
should not exhibit enhancement. Additionally, the subcortical
U-fibers are typically spared in HAND [22 ,23] . If mass effect or
enhancement is present, a diagnosis other than HAD must be
considered [24] . 

There are differing algorithms for when to initiate ART in
patients with HIV-associated dementia given their clinical his-
tory. Treatment options for ART-naïve patients with a CD4
count less than 200 cells/ μL should include further assess-
ment for opportunistic infections, such as the JC virus respon-
sible for PML. However, JC virus PCR CSF negativity is of poor
sensitivity, so clinical monitoring [25] and follow-up imaging is
important to help differentiate HIV versus PML encephalopa-
thy. The initiation of ART in the setting of profoundly elevated
viral load and depleted CD4 counts, as well as in the setting of
certain opportunistic infections, can precipitate IRIS, so close
clinical monitoring is necessary in these cases [26] . 

Proper diagnosis of HIV-associated dementia is important
as to not mistake this for progressive multifocal leukoen-
cephalopathy, adult-onset leukodystrophy, B12 or other vita-
min deficiencies, endocrine disorders (eg, thyroid or adrenal
dysfunction), substance use, or psychiatric disorders in the
setting of HIV, as additional testing, treatment, and prognosis
are different. 

Patient Consent Statement 

Appropriate patient consent has been obtained for this case
study. 
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