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LI ERR TOXIC NEUROPATHIES (CONTINUED)

Drug Mechanism of Neurotoxicity Clinical Features Nerve Histopathology EMG/NCS
Acrylamide Unknown; may be caused by ~ Numbness with loss of large-fiber  Degeneration of sensory Low-amplitude or unobtainable
impaired axonal transport modalities on examination; sen-  axons in peripheral nerves SNAPs with normal or reduced
sory ataxia; mild distal weakness ~ and posterior columns, spino-  CMAP amplitudes
cerebellar tracts, mammillary
bodies, optic tracts, and corti-
cospinal tracts in the CNS
Carbon disulfide Unknown Length-dependent numbness Axonal swellings with accu- Low-amplitude or unobtainable

Ethylene oxide

Unknown; may act as alkylat-
ing agent and bind DNA

and tingling with mild distal
weakness

Length-dependent numbness
and tingling; may have mild distal
weakness

Organophosphates  Bind and inhibit neuropathy  Early features are those of neuro-
target esterase muscular blockade with general-
ized weakness; later axonal senso-
rimotor PN ensues
Hexacarbons Unknown; may lead to cova-  Acute, severe sensorimotor PN
lent cross-linking between that may resemble GBS
neurofilaments
Lead Unknown; may interfere with  Encephalopathy; motor neu-
mitochondria ropathy (often resembles radial
neuropathy with wrist and finger
drop); autonomic neuropathy;
bluish-black discoloration of gums
Mercury Unknown; may combine with  Abdominal pain and nephrotic
sulfhydryl groups syndrome; encephalopathy;
ataxia; paresthesias
Thallium Unknown Encephalopathy; painful sensory
symptoms; mild loss of vibration;
distal or generalized weakness
may also develop; autonomic
neuropathy; alopecia
Arsenic Unknown; may combine with  Abdominal discomfort, burning
sulfhydryl groups pain, and paresthesias; general-
ized weakness; autonomic insuf-
ficiency; can resemble GBS
Gold Unknown Distal paresthesias and reduction

of all sensory modalities

mulation of neurofilaments

Axonal degeneration

Axonal degeneration along
with degeneration of gracile
fasciculus and corticospinal
tracts

Axonal degeneration and
giant axons swollen with
neurofilaments

Axonal degeneration of motor
axons

Axonal degeneration; degen-
eration of dorsal root ganglia,
calcarine, and cerebellar
cortex

Axonal degeneration

Axonal degeneration

Axonal degeneration

SNAPs with normal or reduced
CMAP amplitudes

Low-amplitude or unobtainable
SNAPs with normal or reduced
CMAP amplitudes

Early: repetitive firing of CMAPs and
decrement with repetitive nerve
stimulation; late: axonal sensorimo-
tor PN

Features of a mixed axonal and/or
demyelinating sensorimotor axonal
PN—reduced amplitudes, pro-
longed distal latencies, conduction
block, and slowing of CVs

Reduction of CMAP amplitudes
with active denervation on EMG

Low-amplitude or unobtainable
SNAPs with normal or reduced
CMAP amplitudes

Low-amplitude or unobtainable
SNAPs with normal or reduced
CMAP amplitudes

Low-amplitude or unobtainable
SNAPs with normal or reduced
CMAP amplitudes; may have demy-
elinating features: prolonged distal
latencies and slowing of CVs

Low-amplitude or unobtainable
SNAPs

Abbreviations: CMAP, compound motor action potential; CVs, conduction velocities; EMG, electromyography; GBS, Guillain-Barré syndrome; MUAP, muscle action potential; NCS, nerve
conduction studies; PN, polyneuropathy; S-M, sensorimotor; SNAP, sensory nerve action potential

Source: From AA Amato, J Russell: Neuromuscular Disease. New York, McGraw-Hill, 2008.

that allow them to interact with the anionic phospholipids of cell
membranes and organelles. The drug-lipid complexes may be resis-
tant to digestion by lysosomal enzymes, leading to the formation of
autophagic vacuoles filled with myeloid debris that may in turn cause
degeneration of nerves and muscle fibers. The signs and symptoms of
the neuropathy and myopathy are usually reversible following discon-
tinuation of medication.

AMIODARONE

Amiodarone can cause a neuromyopathy similar to chloroquine
and hydroxychloroquine. The neuromyopathy typically appears
after patients have taken the medication for 2-3 years. Nerve biopsy
demonstrates a combination of segmental demyelination and axonal
loss. Electron microscopy reveals lamellar or dense inclusions in
Schwann cells, pericytes, and endothelial cells. The inclusions in
muscle and nerve biopsies have persisted as long as 2 years following
discontinuation of the medication.

COLCHICINE

Colchicine can also cause a neuromyopathy. Patients usually present
with proximal weakness and numbness and tingling in the distal extrem-
ities. EDx reveals features of an axonal polyneuropathy. Muscle biopsy
reveals a vacuolar myopathy, whereas sensory nerves demonstrate

axonal degeneration. Colchicine inhibits the polymerization of tubulin
into microtubules. The disruption of the microtubules probably leads to
defective intracellular movement of important proteins, nutrients, and
waste products in muscle and nerves.

THALIDOMIDE

Thalidomide is an immunomodulating agent used to treat mul-
tiple myeloma, GVHD, leprosy, and other autoimmune disorders.
Thalidomide is associated with severe teratogenic effects as well as
peripheral neuropathy that can be dose-limiting. Patients develop
numbness, painful tingling, and burning discomfort in the feet and
hands and less commonly muscle weakness and atrophy. Even after
stopping the drug for 4-6 years, as many as 50% patients continue
to have significant symptoms. NCS demonstrate reduced amplitudes
or complete absence of SNAPs, with preserved conduction velocities
when obtainable. Motor NCS are usually normal. Nerve biopsy reveals
a loss of large-diameter myelinated fibers and axonal degeneration.
Degeneration of dorsal root ganglion cells has been reported at autopsy.

PYRIDOXINE (VITAMIN B,) TOXICITY

Pyridoxine is an essential vitamin that serves as a coenzyme for trans-
amination and decarboxylation. However, at high doses (116 mg/d),
patients can develop a severe sensory neuropathy with dysesthesias



