ISONIAZID
One of the most common side effects of isoniazid (INH) is peripheral
neuropathy. Standard doses of INH (3–5 mg/kg per day) are associated with a 2% incidence of neuropathy, whereas neuropathy develops
in at least 17% of patients taking in excess of 6 mg/kg per day. The
elderly, malnourished, and “slow acetylators” are at increased risk for
developing the neuropathy. INH inhibits pyridoxal phosphokinase,
resulting in pyridoxine deficiency and the neuropathy. Prophylactic
administration of pyridoxine 100 mg/d can prevent the neuropathy
from developing.
ANTIRETROVIRAL AGENTS
The nucleoside analogues zalcitabine (dideoxycytidine or ddC), didanosine (dideoxyinosine or ddI), stavudine (d4T), lamivudine (3TC), and
antiretroviral nucleoside reverse transcriptase inhibitor (NRTI) are
used to treat HIV infection. One of the major dose-limiting side effects
of these medications is a predominantly sensory, length-dependent,
symmetrically painful neuropathy. Zalcitabine (ddC) is the most
extensively studied of the nucleoside analogues, and at doses greater
than 0.18 mg/kg per day, it is associated with a subacute onset of
severe burning and lancinating pains in the feet and hands. NCS reveal
decreased amplitudes of the SNAPs with normal motor studies. The
nucleoside analogues inhibit mitochondrial DNA polymerase, which
is the suspected pathogenic basis for the neuropathy. Because of a
“coasting effect,” patients can continue to worsen even 2–3 weeks after
stopping the medication. Following dose reduction, improvement in
the neuropathy is seen in most patients after several months (mean
time about 10 weeks).
HEXACARBONS (n-HEXANE, METHYL n-BUTYL KETONE)/GLUE SNIFFER’S
NEUROPATHY
n-Hexane and methyl n-butyl ketone are water-insoluble industrial
organic solvents that are also present in some glues. Exposure through
inhalation, accidentally or intentionally (glue sniffing), or through skin
absorption can lead to a profound subacute sensory and motor polyneuropathy. NCS demonstrate decreased amplitudes of the SNAPs and
CMAPs with slightly slow CVs. Nerve biopsy reveals a loss of myelinated fibers and giant axons that are filled with 10-nm neurofilaments.
Hexacarbon exposure leads to covalent cross-linking between axonal
neurofilaments that result in their aggregation, impaired axonal transport, swelling of the axons, and eventual axonal degeneration.
LEAD
Lead neuropathy is uncommon, but it can be seen in children who
accidentally ingest lead-based paints in older buildings and in industrial workers exposed to lead-containing products. The most common
presentation of lead poisoning is an encephalopathy; however, symptoms and signs of a primarily motor neuropathy can also occur. The
neuropathy is characterized by an insidious and progressive onset of
weakness usually beginning in the arms, in particular involving the
wrist and finger extensors, resembling a radial neuropathy. Sensation
is generally preserved; however, the autonomic nervous system can
be affected. Laboratory investigation can reveal a microcytic hypochromic anemia with basophilic stippling of erythrocytes, an elevated
serum lead level, and an elevated serum coproporphyrin level. A 24-h
urine collection demonstrates elevated levels of lead excretion. The
NCS may reveal reduced CMAP amplitudes, while the SNAPs are
typically normal. The pathogenic basis may be related to abnormal
porphyrin metabolism. The most important principle of management
is to remove the source of the exposure. Chelation therapy with calcium disodium ethylene-diaminetetraacetic acid (EDTA), British antiLewisite (BAL), and penicillamine also demonstrates variable efficacy.
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MERCURY
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Mercury toxicity may occur as a result of exposure to either organic
or inorganic mercurials. Mercury poisoning presents with paresthesias
in hands and feet that progress proximally and may involve the face
and tongue. Motor weakness can also develop. CNS symptoms often
overshadow the neuropathy. EDx shows features of a primarily axonal
sensorimotor polyneuropathy. The primary site of neuromuscular
pathology appears to be the dorsal root ganglia. The mainstay of treatment is removing the source of exposure.
THALLIUM
Thallium can exist in a monovalent or trivalent form and is primarily
used as a rodenticide. The toxic neuropathy usually manifests as burning paresthesias of the feet, abdominal pain, and vomiting. Increased
thirst, sleep disturbances, and psychotic behavior may be noted.
Within the first week, patients develop pigmentation of the hair, an
acne-like rash in the malar area of the face, and hyperreflexia. By the
second and third week, autonomic instability with labile heart rate and
blood pressure may be seen. Hyporeflexia and alopecia also occur but
may not be evident until the third or fourth week following exposure.
With severe intoxication, proximal weakness and involvement of the
cranial nerves can occur. Some patients require mechanical ventilation
due to respiratory muscle involvement. The lethal dose of thallium is
variable, ranging from 8 to 15 mg/kg body weight. Death can result in
less than 48 h following a particularly large dose. NCS demonstrate
features of a primarily axonal sensorimotor polyneuropathy. With
acute intoxication, potassium ferric ferrocyanide II may be effective
in preventing absorption of thallium from the gut. However, there
may be no benefit once thallium has been absorbed. Unfortunately,
chelating agents are not very efficacious. Adequate diuresis is essential
to help eliminate thallium from the body without increasing tissue
availability from the serum.
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and sensory ataxia. NCS reveal absent or markedly reduced SNAP
amplitudes with relatively preserved CMAPs. Nerve biopsy reveals
axonal loss of fiber at all diameters. Loss of dorsal root ganglion cells
with subsequent degeneration of both the peripheral and central sensory tracts have been reported in animal models.

ARSENIC
Arsenic is another heavy metal that can cause a toxic sensorimotor
polyneuropathy. The neuropathy manifests 5–10 days after ingestion of
arsenic and progresses for several weeks, sometimes mimicking GBS.
The presenting symptoms are typically an abrupt onset of abdominal
discomfort, nausea, vomiting, pain, and diarrhea followed within several days by burning pain in the feet and hands. Examination of the skin
can be helpful in the diagnosis as the loss of the superficial epidermal
layer results in patchy regions of increased or decreased pigmentation
on the skin several weeks after an acute exposure or with chronic low
levels of ingestion. Mee’s lines, which are transverse lines at the base of
the fingernails and toenails, do not become evident until 1 or 2 months
after the exposure. Multiple Mee’s lines may be seen in patients with
long fingernails who have had chronic exposure to arsenic. Mee’s lines
are not specific for arsenic toxicity as they can also be seen following
thallium poisoning. Because arsenic is cleared from blood rapidly, the
serum concentration of arsenic is not diagnostically helpful. However,
arsenic levels are increased in the urine, hair, and fingernails of patients
exposed to arsenic. Anemia with stippling of erythrocytes is common, and occasionally pancytopenia and aplastic anemia can develop.
Increased CSF protein levels without pleocytosis can be seen; this can
lead to misdiagnosis as GBS. NCS are usually suggestive of an axonal
sensorimotor polyneuropathy; however, demyelinating features can be
present. Chelation therapy with BAL has yielded inconsistent results;
therefore, it is not generally recommended.

NUTRITIONAL NEUROPATHIES
COBALAMIN (VITAMIN B12)
Pernicious anemia is the most common cause of cobalamin deficiency.
Other causes include dietary avoidance (vegetarians), gastrectomy,
gastric bypass surgery, inflammatory bowel disease, pancreatic insufficiency, bacterial overgrowth, and possibly histamine-2 blockers and
proton pump inhibitors. An underappreciated cause of cobalamin
deficiency is food-cobalamin malabsorption. This typically occurs in
older individuals and results from an inability to adequately absorb
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