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A Rare Neurological Complication of Acute Organophosphorous Poisoning

Departments of Pharmacology and 'Medicine, Sri Devaraj Urs Medical College, Tamaka, Kolar, Karnataka, India

Organophosphorous (OP) compound poisoning is one of the most common causes for admission to the Medical
Intensive Care Unit. The morbidity and mortality associated with OP poisoning is due to the action of the compound
at the muscarinic, nicotinic receptors, and the central nervous system. Here is a rare case of extrapyramidal
manifestations occurring in the intermediate phase of OP poisoning, use of amantidine led to subsiding of the

symptoms.
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INTRODUCTION

Organophosphorous (OP) compounds continue to be an
< important and common cause of self-poisoning in rural
areas of India.l! OP compound causes phosphorylation
of the serine hydroxyl residue of acetylcholinesterase
enzyme (AChE). There is a covalent phophorous-enzyme
bond formation that is extremely stable, and its hydrolysis
in water occurs at a slow rate. This phosphorylated
enzyme complex may undergo a process called as “aging,”
which further strengthens the phosphorous-enzyme
bond, leading to inactivation of AChE and so there will
be accumulation of acetylcholine (ACh). This results
in overstimulation of muscarinic and nicotinic synaptic
junctions, which is often characterized by muscarinic
effects (with symptoms of miosis, bradycardia, hypotension,

dyspnoea, cyanosis, salivation, vomiting, and diarrhea), -

nicotinic effects (with fasciculations, crarmps and paralysis),
and central symptoms like headache, anxiety, generalized
weakness, confusion, convulsions, and coma. Three distinct
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phases of neurological illness following OP poisoning are
observed. Phase I is an acute paralysis phase secondary to
continued depolarization at the neuromuscular junction.
Phase II (intermediate syndrome) develops 24-96 h
after resolution of the initial phase and is characterized
by weakness of respiratory muscles, proximal muscles,
and cranial nerve palsies. Extrapyramidal symptoms are
a rare occurrence in OP poisoning in the intermediate
phase.2! Phase ITI or organophosphate-induced delayed
polyneuropathy (OPIDP) occurs 2-3 weeks after
exposure.l?) Presentation with symptoms of severe
parkinsonism such as bradyphrenia, rigidity, resting tremors,
akinesia, and impairment of speech is uncommon after acute
organophosphate intoxication. As per literature search
there have been reports of 21 patients with extrapyramidal
symptoms in OP poisoning, of which six are from India.
Here, we would like to report a rare case of extrapyramidal
complications and its response to amantidine therapy.

CASE REPORT

A 30-year-old female patient ingested an unknown dose of
Triazophos 40% (Hostathion) in a suicide attempt. As per
the history revealed by her parents, she had consumed the
above mentioned compound 8 h prior to hospitalization.
At the time of admission to the ICU, the patient was
drowsy with a Glasgow Coma Scale score of 10/15 and had
bilateral pinpoint pupils reactive to light, blood pressure
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measured 140/70 mmHg. Her pscudocholinesterase
level was 869 U/l (Normal: 4852-12000 U/1). Table 1
depicts other laboratory parameters. She was treated
with pralidoxime 24 g infusion over 48 h and atropine
120 mg infused over 4 days. Thereafter, the patient
regained consciousness, but was immobile. On day 6,
neurological examination revealed that the patient had
coarse resting tremors with cog-wheel rigidity and signs
of dyskinesia affecting both the upper and lower limbs,
more predominant on the right side. Cerebral spinal fluid
analysis following a lumbar puncture was normal. Magnetic
resonance imaging (MRI) showed no focal abnormality in
the brain parenchyma.

The patient’s mobility did not improve despite complete
recovery from respiratory and cardiovascular distress. It was
noticed that even on the 10™ day, she was unable to speak
and turn around on the bed. In view of the above signs,
a provisional diagnosis of OP-induced Parkinsonism was
made. Treatment with tablet amantadine 100 mg/day thrice
daily was started orally. After receiving therapy for a day,
there was marked improvement in orientation, mobility, and
speech. By the 4™ day of amantadine treatment, cog-wheel
rigidity, tremors, and bradykinesia improved. After 14 days
of treatment with the same dose of amantidine, the patient
recovered completely and the therapy was discontinued.
She did not develop any adverse effects to amantidine. The
patient was discharged on day 26 and subsequent follow-up
revealed no signs of relapse.

DISCUSSION

In India, easy accessibility of pesticides results in
consumption of these compounds for suicidal attempts.
OP compounds inactivate AChE by phosphorylating the
enzyme. In the present case, the patient had manifestations
of parkinsonism by day 6 of alleged OP consumption.
She did not have a past history of parkinsonism nor had
she received any drugs that induced parkinsonism. As per
review of literature, there were a few cases that reported
extrapyramidal features by day 4., 5% and 40.1?! The
causative agents reported so far are dimethoate,!*
fenitrothion,*! dichlorvos,!”! chlorpyrifos,®! and fenthion,?
and, in our case, it was hostathion.

Lahoraory valt “ 0 Atadmissi On 7 day
Hb (g/dl) 7.9 86
Total count (cells/mm?) 14,100 11,100
AST (IU/1) 142 62
ALT (1U/1) 160 a4
Blood urea nitrogen (mg/dl) 18 16
Serum creatinine (mg/dl) 1.3 11

Aspartate aminotransferase and alanine-aminotransferase values reduced as
compared to the baseline

Evidence from animal studies suggest that OP compounds
have cffect on bilateral basal ganglia.”! The observed
extrapyramidal features could probably be due to the
pharmacological actions of OP compound at a higher
concentration in basal ganglia. As proposed by Muller
et al. % increased ACh concentration in the cholinergic
interneuron’s of the striatum has the ability to stimulate
efferent enkephalin-containing GABA projections to the
globus pallidus externus. This may cause glutaminergic
excitation in the subthalamic nucleus and a reduction
in cortical glutamate stimulation (indirect pathway of
cortico-striato-pallido-thalamo-cortical circuit). Thus,
we speculated that reduced striatal activity resulting in
decreased cortical glutamate stimulation clinically mimicked
a dopamine-deficiency state.l'% Excess of glutamate can
cause neurotoxicity by increasing the influx of calcium
through NMDA receptors.'” Amantadine is a weak
antagonist of the NMDA-type glutamate receptor, so it
may antagonize this effect in the subthalamic nucleus and
inhibit ACh release in the striatal interneurons. It can also
increase dopamine release and block dopamine reuptake.

The patient completely recovered with amantidine therapy
without any relapse after discontinuation. This further
supports the above statement that the dopamine-deficiency
state could be a transient phase. Timely diagnosis and
treatment can enhance recovery. Similar result was observed
in another study!®) Some studies have shown that these
manifestations have disappeared even without treatment,
but the time taken for recovery was longer.1>11121

CONCLUSIONS

Extrapyramidal symptoms may occur following OP
poisoning, which may be a transient manifestation, and
has been reported infrequently. Therapeutic intervention
with amantidine may be considered as a treatment option.
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