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Abstract 

Objective: To review the various neurologic complications of HIV. Methods: A MEDLINE search of the English-
language literature using a combination of words (HIV, neuropathy and diagnosis) was used to identify original studies, 
consensus statements and reviews published in the last 25 years. Results: The various HIV-associated neuropathies are 
described. Conclusion: It is important for clinicians to be equipped with the knowledge of the various neuropathic 
complications of HIV. Prompt diagnosis of these with institution of proper treatment measures would go a long way 
towards reducing morbidity and mortality outcomes. 
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Introduction  

Human immunodeficiency virus (HIV) neuropathy has varied effects on the nervous system []. Peripheral neuropathy is 
the most common neurological complication of HIV infection. It is not commonly seen in the early stages of HIV 
infection, mostly affecting persons with a CD4 count less than 200 cells/μ ml []. 
 
Peripheral neuropathy causes disability and negatively impairs their quality of life by causing distressing neuropathic 
pain []. It is important for clinicians to be knowledgeable about various neuropathies that could occur with HIV as these 
could erroneously be attributed to other disease processes. This article focuses on the various neuropathies that may be 
seen in HIV-infected individuals. 
 
Distal symmetrical polyneuropathy neuropathy- Distal symmetrical polyneuropathy neuropathy (DSPN) is the most 
common peripheral neuropathy in patients with HIV infection [,]. Though not life threatening, it greatly affects their 
quality of living. It could be confused with antiretroviral toxic neuropathy which may arise from use of agents with 
neurotoxic side-effects such as zalcitabine and didanosine []. DSPN could further limit the use of these neurotoxic 
antiretroviral drugs in these individuals. Being so common, there is the possibility of attributing all symptoms and signs 
of peripheral neuropathy to it without adequate investigation to identify other treatable neuropathies []. 
 
It presents classically with sensory loss that starts from the distal feet, ascending progressively upwards to involve the 
hands in advanced stages of the disease. They describe an area of sensory abnormality that may manifest with numbness, 
pins and needles or tingling feelings. Distressing neuropathic pain which is usually worse at night may be present. There 
is usually just a mild involvement of the muscles of the feet. Intrinsic hand muscle function is usually well preserved 
until late in the disease. There is usually an equal impairment of all modalities of sensory function in the feet and hands. 
Ankle tendon reflexes are usually sluggish or absent. Knee reflexes are normal. However, the presence of an exaggerated 
knee jerk may indicate the co-existence of a central nervous system disorder such as myelopathy []. The main stay of 
treatment is relief of neuropathic pain with agents such as pregabalin. Highly active antiretroviral therapy (HAART) 
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may improve symptoms in some persons []. Concurrent neurotoxic medications used for treating HIV- associated 
conditions such as isoniazid, metronidazole, dapsone may need to be discontinued []. Clinical trials with potentially 
neuro-regenerative therapies such as nerve growth factor, prosaptide, and timocdar  that were neurotrophic in animal 
models have failed [,,]. Carnitine, an essential fatty acid has shown benefits in some individuals. It acts by increasing the 
pool of fatty acids necessary for mitochondrial function and also stimulating nerve growyh factor []. There is some 
evidence that carnitine is important for the regeneration of peripheral nerve after injury []. 
 
Table: HIV-associated peripheral neuropathies. 

Distal symmetrical polyneuropathy 

Antiretroviral toxic neuropathy 

Acute inflammatory demyelinating polyneuropathy 

Chronic inflammatory demyelinating polyneuropathy 

HIV-associated neuromuscular weakness syndrome 

Diffuse infiltrative lymphocytosis syndrome 

HIV-associated progressive radiculopathy 

Hepatitis C neuropathy 

Human T-lymphotropic virus type I (HTLV-I) neuropathy  

Mononeuritis multiplex 

 
Antiretroviral toxic neuropathy- This has a similar clinical manifestation with HIV-DSPN. It occurs in persons treated 
with didanosine, zalcitabine, and stavudine. The toxic effects of nucleoside reverse transcriptase inhibitors are dose 
dependent [,,]. It is indistinguishable from HIV-induced DSPN on clinical examination or nerve conduction studies []. 
Elevated serum lactate has been shown to be a marker for stavudine-related neuropathies []. Nucleoside neuropathy 
develops gradually usually three months after commencement of the agent []. 
 
Proposed mechanisms for its pathogenesis include: direct mitochondrial toxicity [], downregulation of gene for 
expression of brain-derived neurotrophic factor in the dorsal root ganglion [] and competitive inhibition of human 
mitochondrial DNA polymerase-gamma []. Genetic polymorphisms may predispose to nucleoside neuropathy []. 
Discontinuation of the drug is the recommended treatment. Improvement in symptoms may occur within a period of six 
weeks-six months []. 
 
An increased risk of DSPN has also been reported in persons treated with the protease inhibitors: indinavir, saquinavir, 
and ritonavir []. There neurotoxicity may be due to inhibition of mitochondrial DNA polymerase [,,]. 
 
Acute inflammatory demyelinating polyneuropathy- Acute inflammatory demyelinating polyneuropathy (AIDP) or 
Guillain-Barre syndrome may occur at seroconversion or asymptomatic stages of HIV infection []. It is rarely seen with 
immune reconstitution following highly active antiretroviral therapy []. It typically presents with symmetrical ascending 
lower limb weakness with sparing of the sensory system. There could also be respiratory insufficiency due to 
involvement of the thoracic spinal nerves. Rarely, the cranial nerves may be involved. Autonomic nervous system 
involvement may lead to fluctuations in blood pressure and life threatening arrhythmias.  
 
The clinical manifestations are usually not different from those of HIV-negative individuals []. 
 
Nerve conduction studies shows reduction of conduction velocity, conduction block, prolonged distal latencies, temporal 
dispersion, and late responses []. The demyelinating form of the disease is usually more common than the axonal variant 
[]. Magnetic resonance imaging (MRI) of the spine is usually done to exclude a mass lesion or infiltrative lesions of the 
nerve roots. MRI may be normal or show nerve root enhancement Cerebrospinal fluid (CSF) analysis usually shows 
raised protein and few cells (pleocytosis), of up to 50μl 50/µL. This is unlike the case in normal individuals where the 
CSF protein in markedly elevated with no cells (albuminocytologic dissociation) [].  
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Chronic inflammatory demyelinating polyneuropathy- Chronic inflammatory demyelinating polyneuropathy (CIDP) 
usually presents late in the course of HIV infection. CD4+ lymphocyte counts are less than 50 cells/µL []. It is slowly 
progressive with a relapsing-remitting course unlike HIV-associated acute inflammatory demyelinating polyneuropathy 
[]. It lacks the autonomic features seen with HIV-associated AIDP. Weakness is found in both distal and proximal 
muscles of the upper and lower extremities. Tendon reflexes are sluggish or absent. Distal sensory abnormalities are 
often mild compared with the weakness. Patients with severe generalized weakness may have facial diplegia, bulbar 
weakness, and respiratory insufficiency []. Treatment is similar to that of HIV-negative individuals. 
 
HIV-associated neuromuscular syndrome- HIV-associated neuromuscular weakness syndrome is a newly described 
syndrome associated with NRTI-treated patients characterized by hyperlactatemia, nausea and vomiting, hepatomegaly 
and progressive weakness []. Motor weakness develops rapidly in days or weeks and evolves into respiratory failure and 
death including Guillain-Barre syndrome. Simpson et al [], found a variable range of neuromuscular involvement in a 
series involving sixty-nine patients ranging from progressive sensorimotor polyneuropathy with electrophysiological and 
pathologic predominant axonal damage to myopathy with muscular inflammatory infiltration. 
 
Diffuse infiltrative lymphocytosis syndrome- This is a rare form of sensorimotor neuropathy characterized by 
persistent polyclonal peripheral blood CD8+ lymphocytosis with infiltration of several organs (liver, spleen, kidneys, 
salivary glands) including the peripheral nerves []. It presents clinically as an acute or sub-acute painful multi-focal most 
often symmetrical neuropathy []. It occurs many years after seroconversion and is thought to be due to excessive host 
response to the virus []. Nerve biopsy shows marked angiocentric CD8+ infiltrates without vessel wall necrosis []. The 
electrophysiological study shows features of an axonal neuropathy. It responds well to HAART []. 
 
Hepatitis C neuropathy- The hepatitis C virus rarely leads to neurological complications []. However with the rising 
incidence of HIV/Hepatitis C co-infection there is likely to be an increase in hepatitis C related complications including 
neuropathy because hepatitis C viral load increases as HIV infection advances []. Two forms of neuropathy have been 
identified: a distal symmetrical sensory neuropathy (more commonly seen) and a mononeuritis multiplex []. Interferon 
used in the treatment of hepatitis C viral infection may worsen the neuropathy []. 
 
HIV-associated progressive polyradiculopathy- This manifests with a radicular pattern of motor and sensory changes. 
It is due to infection of the cauda equina leading to inflammation and necrosis of the lumbosacral nerve roots []. It could 
be caused by cytomegalovirus, tuberculosis, neurosyphilis, lymphomatous meningitis [,]. Of these aetiologies, 
cytomegalovirus is the commonest []. Gadolinium-enhanced MRI of the lumbosacral spine may be normal or show 
meningeal enhancement in the cauda equine []. MRI is also necessary to exclude compressive lesions of the cauda 
equine. It is necessary to exclude focal compressive lesions of the cauda equina. Cerebrospinal fluid (CSF) findings in 
CMV-related polyradiculopathy include low glucose, elevated protein, and `a prominent polymorphonuclear pleocytosis. 
However, a normal CSF does not exclude the diagnosis [,]. Electrodiagnostic studies show evidence of a severe axonal 
polyradiculopathy with extensive denervation of lower extremity muscles on needle electromyography []. 
 
Human T-lymphotropic virus type I neuropathy- A myelopathy is well recognized complication arising from 
infection with the human T-lymphotropic virus type I (HTLV-I.). However, some individuals also develop a distal 
symmetrical sensory peripheral neuropathy indistinguishable from that caused by the HIV []. The peripheral 
manifestations of this neuropathy are usually obscured by the co-existing myelopathy []. 
 
HTLV-I causes an axonal and demyelinating neuropathy []. Individuals with HIV/HTLV-I co-infection have a much 
higher incidence of peripheral neuropathy than HIV-infected persons []. A case report revealed the efficacy of steroids in 
treating a dually infected patient []. 
 
Mononeuritis multiplex- Mononeuritis multiplex in HIV infection could be immune mediated or secondary to a 
vasculitis. Immune mechanisms are supported by the presence of immunoglobulin deposits, complement, and immune 
complexes on the vessel wall []. A direct viral invasion of the peripheral nerve is supported by isolation of the virus from 
peripheral nerve homogenates []. 
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Histopathologic studies of affected nerves reveal evidence of epineural and endoneural perivascular inflammatory 
infiltrates []. Some patients have evidence of a necrotizing vasculitis. The clinical presentation is similar to that in non-
HIV infected individuals. Multifocal motor and sensory abnormalities develop over days to weeks. Intravenous 
immunoglogbulins and steroids are effective for treatment. 

Conclusion 

It is important for clinicians to be knowledgeable about 
the various peripheral neuropathies seen in HIV. 
Prompt diagnosis and recognition of these with the 
institution of appropriate treatment measures would go 
a long way towards reducing morbidity and mortality 
outcomes. 
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