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ABSTRACT

BACKGROUND

About 10-20% of HIV seropositive subjects present with neurological involvement and 50-70% have evidence of neurological
involvement during the course of illness. Autopsy studies showed nervous system involvement in 80-90% of subjects. The
commonest neurological complication is peripheral neuropathy, the Distal Symmetrical Sensory Neuropathy (DSP).

METHODS

We have conducted a prospective hospital based study to know the incidence of subclinical neuropathy in asymptomatic newly
diagnosed HIV patients in the Department of Neurology, Gandhi Medical College, Secunderabad, Telangana state, a tertiary care
teaching hospital. The study group was selected from the patient pool attending the regional Antiretroviral Therapy (ART) Clinic at
Gandhi Hospital from 2012 to 2015. These patients do not have any symptoms suggestive of peripheral nerve involvement.
However, clinical examination was abnormal in 40% of patients. These patients were not on ART drugs or do not have any chronic
medical illness or hereditary or nutritional cause for neuropathy. Asymptomatic patients seropositive for HIV infection attending
Gandhi Hospital from 2012 to 2015 were screened for evidence of neuropathy. Patients on antiretroviral treatment were excluded.
Specific investigations were done to exclude other causes of neuropathy.

RESULTS

In our study of 200 HIV positive asymptomatic patients, the nerve conduction studies were normal in 62 patients. The other
128 patients have various abnormalities in nerve conduction studies in the form of asymptomatic sensory axonopathy,
predominantly affecting the lower limbs (length dependent) in 54 patients, motor mononeuropathy and multiple
mononeuropathies in 42 patients and sensorimotor demyelinating and axonal neuropathy in 42 patients.

CONCLUSIONS
The present study shows evidence of subclinical neuropathy in almost 69% of patients.
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INTRODUCTION There are Four Major Clinical types of HIV Associated
HIV infection is a global pandemic affecting 36.9 million(®) Neuropathies that are regularly seen in Large HIV Clinics
people (2014 WHO estimate) across the world of which 2.1 a. Distal Sensory Polyneuropathy (DSP).
million®@ are living in Indian subcontinent. Approximately, b. Multiple mononeuropathies or isolated mononeuritis.
the number of asymptomatic HIV seropositive is three times c. Inflammatory demyelinating polyradiculopathy.
of those with the Acquired Immunodeficiency Syndrome d. CMV associated progressive lumbosacral poly-
(AIDS). radiculopathy.

Peripheral neuropathies are common in HIV infection
complicating all stages of HIV disease and cause considerable Distal Symmetrical Polyneuropathy (DSP) is the

morbidity and disability in HIV infected individuals and AIDS
patients.34) Although symptomatic neuropathy occurs in 10-
15% of HIV infected individuals, overall pathological
evidence of peripheral nerve involvement is present in
virtually all end-stage AIDS patients.(5)
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commonest type of peripheral neuropathy present in up to
35% of patients with HIV infection.(6) which may occur
secondary to HIV (HIV-DSP) or be due to antiretroviral drug
toxicity (ARV-DSP). The clinical features of HIV-DSP and ARV-
DSP are identical. Asymptomatic DSP (Signs of peripheral
nerve dysfunction without subjective pain) may occur in
more than 50% of patients with less advanced disease(” and
can be demonstrated by abnormal nerve conduction studies
(NCS).®

Distal painful dysesthesias, allodynia, severe burning
pain, pins and needles or insect crawling like sensations and
numbness are the main symptoms. These symptoms usually
begin in the feet, on the soles and progress up the legs. In
more severe cases, symptoms may reach the knee or involve
the hands, assuming the classic stocking and glove
distribution. Formal neurological testing reveals evidence of
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abnormal distal reflexes most often reflected as reduced or
absent ankle jerks bilaterally and sensory modalities in the
form of impaired distal vibration sense and impaired pinprick
sensation in a gradient manner like a stocking distribution.
Motor examination is usually normal unless proximal large
fiber nerves are affected.

Nerve Conduction Studies (NCS) show decreased
conduction velocities and decreased amplitude of sensory
nerve action potential, reduced compound motor action
potential amplitudes and prolonged distal latencies and
abnormalities in F waves.® NCS can be normal due to
relatively low sensitivity for the detection of small fiber
neuropathy.(10)

In the pre-ART era, studies suggested incidence rates of
DSP as high as 89%. The main risk factors for DSP were those
related to advanced disease such as low CD4 T cell count and
high plasma HIV viral load.(!112) However, in the current
HAART era, the correlation of these risk factors with DSP are
less clear and HIV DSP was found to occur at higher CD4 T
cell levels than previously observed and also in the context of
undetectable plasma viral load.(13)

The currently observed increasing trend of HIV DSP is
likely to reflect interrelated factors including increased life
expectancy, age and life time exposure to antiretroviral,
nutritional deficiency, use of neurotoxic drugs, alcohol
exposure.(19) Other possible contributors include coinfection
with Hepatitis C Virus (HCV), which has been associated with
peripheral nerve disease and glucose intolerance with
lipodystrophy.(15) Low baseline epidermal nerve fibre density
(<11fibres/mm) in skin biopsy in these patients correlates
with the development of DSP. Mitochondrial dysfunction due
to inhibition of mitochondrial DNA polymerase(16), neurotoxic
effects of cytokines, effects of malnutrition and wasting on
peripheral nerves, infections (CMV infection in addition) and
some other indirect and unknown pathogenetic mechanisms
were proposed to explain the cause of DSP.

We have conducted a prospective hospital-based study to
know the incidence of subclinical neuropathy in
asymptomatic newly diagnosed HIV patients who are not on
ART drugs.

AIM OF THE STUDY
To know the incidence of subclinical neuropathy in newly
diagnosed asymptomatic HIV positive patients.

MATERIALS AND METHODS
Study Design
The study group comprised of two hundred HIV seropositive
patients who were newly diagnosed with HIV infection
according to NACO guidelines, selected from the pool of
patients who have attended Neurology OPD and Anti-
Retroviral Therapy (ART) Centre of Gandhi Hospital, between
October 2012 and November 2015. After obtaining informed
consent, only asymptomatic HIV subjects were included in
the study. All the patients were evaluated within one month
of diagnosis as HIV seropositivity. None of them were on
antiretroviral drugs nor did they have any neurological or
psychiatric illnesses that would interfere with the study. They
did not have history of alcohol or drug abuse.

Demographic data regarding age and gender were
obtained. Medical history regarding hypertension, diabetes
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mellitus, cardiac disease, smoking, alcoholism and family
history of Neuropathy were recorded.

The following Exclusion Criteria were Adapted in

Selection of the Patients for the Study

1. Patients on HAART therapy.

2. Patients exposed to neurotoxins like alcohol,
isoniazid.(17) etc.

3. Medical illness other than HIV infection known to be
associated with peripheral neuropathy. (Such as
Diabetes mellitus, uraemia or chronic renal disease,
chronic liver disease).

4. Family history of peripheral neuropathy.

Demographic data regarding age and gender were
obtained. Medical History regarding hypertension, diabetes
mellitus, cardiac disease, smoking, alcoholism and family
history of Neuropathy were recorded.

Control population was derived from age, sex and
education matched normal healthy volunteers.

Ethical clearance and standard protocols for research of
the Institute were followed.

Detailed history was taken and neurological examination
was done in all patients.

Routine biochemical tests like Complete Blood Picture
(CBP), Blood sugar, BUN, Serum creatinine, Serum
electrolytes, LFTs, Thyroid profile, Serum B12 estimation and
CD4 counts were done.

A Nicolet EMG Machine and surface electrodes were used.
Stimulation frequency was 1 Hz and duration was 200
microsec. Filters were set with high frequency at 2 kHz and
lower at 20 Hz The electrophysiology lab values were
standardised. Routine motor conductions of median, ulnar,
Common Peroneal (CPN) and Posterior Tibial (PTN) Nerve
were performed. Antidromic sensory conductions of sural,
median and ulnar sensory action potentials (SNAP) were
recorded. Evidence of neuropathy was considered as per Ho
et al criteria (Table 1). The data was computed for statistical
analysis.

RESULTS

Among the total study population of two hundred patients
(n=200), there were 56% (112) were men and 44% (88)
were women with male-female ratio of 5:4. There were 78%
(156) patients between 20-40 years of age. Remaining 22%
(44) patients were above 40 years of age.

Clinical examination was abnormal in 40% (80) patients.
Twenty four (12%) patients had absent ankle reflexes.
Twenty (10%) patients had impaired pin prick and touch
sensation up to knees and thirty six (18%) patients had
impaired vibration sensation distally.

Routine biochemical tests like CBP, blood sugar, BUN,
serum electrolytes, LFTs, serum creatinine, thyroid function
tests and serum B12 levels were all normal. Forty eight
(24%) patients have CD4 less than 200 (least CD4 value was
54).

Electrophysiological studies were abnormal in 69% (138)
patients.

Sensory conduction studies were abnormal in 27% (54)
of patients. All SNAPs were lost in 12% (24) patients. Isolated
sural SNAP was lost in 8% (16) of patients. Fourteen patients
have loss of more than one SNAP in variable combinations.
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Motor conduction studies have shown demyelinating
changes in CPN and PTN nerves in 22 (11%) patients.
Mononeuropathy of axonal type was seen in 28 (14%).
Multiple mononeuropathies in various combinations
involving two or more nerves is seen in 14 (7%) patients.

Combination of sensory and motor demyelinating and
axonal changes were seen in 42 (21%) of patients.

Prolongation of minimum F wave latencies were seen in
30 (15%) patients. Absent F waves were seen in ten (5%)
patients.

Table 1: Electrophysiological Criteria, Ho et al

A. Diagnosis of Demyelination

Present in Two or More Nerves

1. Conduction velocity <90% of lower limit normal if
amplitude is >50% of lower limit normal; <85% if
amplitude <50% of lower limit of normal.

2. Distal latency >110% of upper limit of normal if
amplitude normal; >120% of upper limit of normal, if
amplitude is less than lower limit of normal.

3. Evidence of unequivocal temporal dispersion.

4. F-latency >120% of normal.

B. Diagnosis of Primary Axonopathy

1. No evidence of demyelination as above.

2. Decrease in CMAP (Compound Muscle Action Potential)
to <80% of lower limit of normal, or

3. Denervation changes on needle electromyography.

DISCUSSION

Nervous system involvement is frequently seen in HIV
patients adding to their morbidity and disabilities. DSP is the
most common neurologic complication of HIV, affecting as
many as 35% to 50% of patients according to various studies.
Systematic  electrophysiological testing had shown
abnormalities in almost two-thirds of HIV positive individuals
who did not have any symptoms of neuropathy.

In our study of 200 HIV positive asymptomatic patients,
the nerve conduction studies were normal in 31% (62)
patients. The other 69% (138) patients have various
abnormalities in nerve conduction studies in the form of
asymptomatic sensory axonopathy predominantly affecting
the lower limbs in 27% (54) patients, motor
mononeuropathy and multiple mononeuropathies in 21%
(42) patients and sensorimotor demyelinating and axonal
neuropathy in 21% (42) patients. Electrophysiological study
(69%) has a higher diagnostic yield than clinical examination
(40%).

There was no correlation observed between CD4 count
and neuropathic findings in our study, as these patients were
selected within one month of diagnosis of HIV infection.

Evans et al reported prevalence neuropathy in pre-
HAART patients to be 26%(® and Cherry et al reported
42%.(19) Subclinical neuropathy had been reported by Gastaut
et al29 in 40% of asymptomatic HIV seropositive patients. In
advanced HIV infection or AIDS, the incidence of
asymptomatic neuropathy was found to be 100%.(20)
Chavanet et al found similar results in 10% and 53% of
asymptomatic HIV positive subjects and AIDS patients
respectively.(21)

The present study shows evidence of subclinical
neuropathy in almost 69% of patients, the predominant type
being distal axonal sensory neuropathy followed by axonal
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and demyelinating or mixed sensorimotor and motor
neuropathy.

As the common diseases causing peripheral neuropathy
and exposure to neurotoxins were excluded and as these
patients were not on HAART(22), hence there is a likelihood of
the neuropathy being caused by direct HIV affecting the
peripheral nerves.

Careful assessment of the patients prior to the
introduction of one of the potentially neurotoxic nucleoside
analogues should be conducted to exclude those who are at
risk of developing peripheral neuropathy with these agents
or they may merely unmask a pre-existent subclinical distal
neuropathy.

LIMITATIONS

Skin biopsy with estimation of intradermal nerve fiber
density (IENFD) (<11 fibres/mm) and morphological changes
like increased density of axonal swellings(23) is a validated
technique for the diagnosis of small fiber neuropathy,
monitoring its progression(2¥) over time and for predicting
the likelihood of condition developing in asymptomatic
patients. Patients who had normal NCS in the study have not
undergone skin biopsies.

CONCLUSIONS

The present study shows that the newly diagnosed HIV
patients have neuropathy without symptoms.
Electrophysiology studies have picked up neuropathy in two-
thirds of patients.
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