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Abstract

In this manuscript, we highlight the importance of human immunode-
ficiency virus (HIV) testing in patients presenting with a clinical pic-
ture suggestive of amyotrophic lateral sclerosis (ALS), particularly 
when there are other findings not consistent with a primary motor 
neuron disease.
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Introduction

Amyotrophic lateral sclerosis (ALS) is a progressive neurode-
generative disorder of unknown cause, which can be mimicked 
by a wide variety of secondary diseases. Given ALS is currently 
untreatable with a greater than 90% 5-year mortality rate, iden-
tification of any potentially treatable mimic condition is para-
mount [1]. We present a case which highlights the importance 
of further investigation when clinical or radiographic findings 
are not entirely consistent with a primary motor neuron disease.

Case Report

A 31-year-old man presented to the emergency department with 
a 3-week history of progressive lower extremity weakness, 
numbness and gait requiring the use of a cane. The onset of 
symptoms began with right leg cramping episodes lasting less 
than 1 min not at any particular time. He reported previously 
normal gait and strength. He had two falls due to unsteadiness 
and was reporting trouble stopping once gait was initiated. He 
had to quit his job as a server due to his gait impairment. He 

stated that he had been taking magnesium and vitamin B6 over 
the counter to help with leg cramping with mild improvement. 
He was admitted to neurology service for workup.

The patient’s examination was notable for intact menta-
tion and cranial nerves, motor exam with 5/5 strength in bi-
lateral upper extremities and left lower extremity, and 4/5 in 
right lower extremity. Tone was severely increased in bilateral 
lower extremities, and reflexes were 2+ in biceps, brachiora-
dialis, and triceps, and 3+ in patella with equivocal plantar 
responses. Decreased temperature to mid shin bilaterally and 
decreased vibration and proprioception at the great toes were 
found. There was no dysmetria. Magnetic gait with small shuf-
fling steps, dystonia on the right and retropulsion were noted.

Patient’s initial lab work was remarkable for an elevated 
erythrocyte sedimentation rate (ESR) (85 mm/h); however, C-
reactive protein (CRP) was within normal limits. Total pro-
tein was elevated at 9.5 mg/dL, albumin was within normal 
limits and increased gamma globulins were found on serum 
protein electrophoresis (SPEP). Mild leukopenia was found 
(white blood cell (WBC) count of 3,260). Patient’s human 
immunodeficiency virus (HIV)-1 initial screen was positive, 
which was confirmed by Western Blot. His viral load was at 
375,000 copies with absolute CD4 count less than 40 cells. His 
cerebrospinal fluid had normal values for his cell count, pro-
tein and glucose; however, there were reactive lymphocytes. 
Cerebrospinal fluid (CSF) gram stain and meningoencephalitis 
polymerase chain reaction (PCR) panel were negative. CSF 
was positive for oligoclonal bands, and his myelin basic pro-
tein was elevated (31 ng/mL) indicating central nervous sys-
tem (CNS) inflammation and myelin breakdown respectively. 
John Cunningham (JC) virus enzyme-linked immunosorbent 
assay (ELISA) (STRATIFY JCV) was positive, indicating that 
patient has been exposed to JC virus in the past. The JC virus 
quantification test reported less than 10 copies per mL and was 
thus negative for active infection.

Brain magnetic resonance imaging (MRI) revealed patchy 
and confluent T2 hyperintensities within the bilateral frontal 
periventricular and deep white matter, involving the genu of 
the corpus callosum. There were foci of restricted diffusion 
within the deep white right frontal lobe, right frontal centrum 
semiovale and left frontal periventricular white matter. The bi-
lateral corticospinal tracts were hyperintense on T2 from the 
posterior limb of the internal capsule to the cerebral peduncles. 
There was asymmetrically right more than left parietal lobe at-
rophy, superior vermis atrophy and ex vacuo dilatation. There 
were no contrast-enhancing lesions (Fig. 1). Regarding spinal 
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imaging, MRI of cervical spine (C-spine) was within normal 
limits. MRI of thoracic spine (T-spine) showed multifocal ab-
normal signal at T7 and within the right lateral T10/T11 cord, 
which was not contrast enhancing.

Nerve conduction studies were notable for mild sensory-
motor demyelinating peripheral polyneuropathy, with a mild 
degree of axonal loss, affecting his lower limbs. Electromyo-
graphy showed diffuse fasciculation potentials in upper and 
lower limbs, with the finding of denervation potentials in 
lower limbs. There were no fasciculation potentials in the bul-
bar muscles. The findings of diffuse fasciculation potentials in 
multiple limb muscles with denervation potentials in the lower 
limbs were concerning for motor neuron disease [1, 2].

Discussion

The laboratory results established a new diagnosis of HIV in-

fection of unknown chronicity, though given the high viral load 
HIV was likely present for months to years prior to presenta-
tion. This information broadened the differential to a consider-
able variety of neurological manifestations. Etiology of these 
disorders is multifactorial and not well understood, and poten-
tial mechanisms comprise both the immune-mediated effects 
of the virus and the conditions that arise due to HIV infection. 
Consequently, HIV-associated neurological disease can be 
split into two broad categories [3]. The first category is those 
related to primary HIV infection itself, such as HIV-associated 
neurocognitive disorder (HAND), myelopathy, radiculopathy, 
myopathy, or peripheral neuropathies. The second comprises 
those arising as a result of long-standing infection, such as op-
portunistic meningoencephalitis (as well as fungal infections, 
toxoplasmosis, etc.), progressive multifocal leukoencephalop-
athy, and malignancies such as CNS lymphoma. However, this 
can be unpredictable, with many of these manifestations seen 
at any stage of the disease. Fortunately, our patient’s diagnostic 

Figure 1. Brain MRI. (a) T1 image showing brain atrophy, more pronounced on the L side; (b) T2 FLAIR demonstrating the hyper-
intense genu of the corpus callosum, as well as scattered periventricular patchy and confluent white matter hyperintensities; (c) 
DWI showing diffusion restriction in the deep white matter; (d-f) T2 FLAIR visualizing T2 hyperintensities along the corticospinal 
tract from the internal capsule to the cerebral peduncles; (g-i) DWI showing subtle diffusion restriction along the corticospinal tract 
from the internal capsule to the cerebral peduncles. FLAIR: fluid-attenuated inversion recovery; DWI: diffusion weighted imaging; 
MRI: magnetic resonance imaging.
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workup was negative for active secondary infection.
Based on the electromyogram (EMG) results (diffuse fas-

ciculations and denervation potential in lower limbs) and im-
aging (MRI showing T2 hyperintensities and diffusion restric-
tion of bilateral corticospinal tracts) in the setting of HIV-1 
infection, with negative workup for opportunistic infections, it 
is possible that our patient’s presentation represented ALS or 
a reversible ALS-like syndrome associated or precipitated by 
HIV-1 infection [4].

Asymmetric lower extremity weakness localizes to either 
the primary motor cortex, spinal cord corticospinal tract be-
low T1, or peripheral nerves supplying the leg. The increased 
tone of his bilateral lower extremities with the increased bi-
lateral lower extremity reflexes in a subacute presentation 
helps localize to an upper motor neuron process [5]. Painful 
cramps could be attributed to his severe increased tone or a 
lower motor neuron process. His symmetric decreased sensa-
tion to temperature, vibration and proprioception to bilateral 
distal extremities suggests distal polyneuropathy versus less 
likely a spinal cord lesion, given the bilateral loss of vibration 
and proprioception, unilateral corticospinal cord involvement 
and bilateral spinothalamic involvement [5]. Lack of sensory 
loss in no specific distribution makes a peripheral nerve le-
sion less likely. Gait with small shuffling steps, narrow-based, 
magnetic, with apraxia would point to a frontal gait affecting 
the frontal lobes or frontal subcortical white matter. Unsteadi-
ness with retropulsion would suggest substantia nigra or basal 
ganglia localization.

Differential diagnosis can be separated into cortical, my-
elopathic and pathologies that involve both. Cortical lesions 
include watershed infarctions, neoplasms, infectious diseases 
such as PML, inflammatory, autoimmune encephalitis or vas-
culitis. Myelopathic pathologies also include neoplastic or par-
aneoplastic cord lesion, infectious diseases or post-infectious 
myelopathy, trauma with injury to anterior cord, transverse 
myelitis, and anterior spinal artery infarction [6, 7]. Other pos-
sibilities include multiple sclerosis, hereditary spastic paraple-
gia, thyrotoxic myopathy, multifocal motor neuropathy, B12 
deficiency, and lead toxicity [8].

It was also considered that patient could have a component 
of HIV myelopathy (based on T2 hyperintensities in his tho-
racic spine MRI), as well as HIV-associated neuropathy (nerve 
conduction study (NCS) showing a sensory-motor mostly de-
myelinating polyneuropathy) and HIV encephalopathy (as pa-
tient had cerebral volume loss and diffuse T2 hyperintensities 
in the deep white matter) [9]. However, the EMG findings of 
sensory nerve involvement and MRI findings of corticospinal 
tract hyperintensities cannot be explained by myelopathy, HIV 
encephalopathy or pure neuropathy [1, 9, 10].

Conclusions

As in our case, HIV infection can result in a clinically ALS-
like syndrome [1, 8]. Potentially differentiating factors include 
onset at a younger age than is typical in ALS, and as previously 
mentioned, the presence of other neurological sequelae of HIV, 
such as myelopathic findings or peripheral sensory neuropathy 
[1, 4]. There are case reports in HIV-associated ALS-like syn-

dromes of imaging findings such as T2 hyperintense lesions in 
spinal cord gray matter [8, 11]. There was significant variabil-
ity in CD4 count, serum viral load or even CSF viral load, indi-
cating that these studies do not always correlate with the risk of 
developing neurological complications, or with their severity 
[10]. The exact pathophysiology of corticospinal tract dysfunc-
tion is not known; however, it is believed to be a “parainfec-
tious” effect on the spinal cord motor neurons [10, 12]. Alter-
nate hypotheses include activation of endogenous retroviruses, 
or micro-infarctions due to hypercoagulable states [9].

The established treatment for these complications is initia-
tion of highly active antiretroviral therapy (HAART) therapy, 
after ruling out co-existing opportunistic infections that could 
be contributing to the patient’s presentation [1, 8]. There are 
some rare cases of the use of immune-modulating therapies 
such as intravenous immunoglobulin (IVIG) or plasmapher-
esis resulting in clinical improvement or stabilization, further 
supporting the aforementioned immune-mediated theory [10]. 
While there are reports of HAART initiation resulting in im-
provement or even reversal of neurological manifestations, the 
response is variable, and some patients can develop neurologi-
cal complications even long after commencement of HAART 
[1, 13].

Nevertheless, this case highlights the importance of HIV 
testing in patients presenting with symptoms suggestive of 
ALS, particularly when there are clinical or radiographic find-
ings that are not consistent with a primary motor neuron dis-
ease [2]. Although treatment efficacy is variable, it remains a 
potentially reversible ALS syndrome mimic [2, 8, 11]. In our 
case, at 1-month follow-up the patient’s lower leg strength was 
found to be improved.
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