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Abstract

Organophosphorus pesticides related self-harm is a fairly common
clinical entity responsible for over two thirds of pesticide related
deaths in the rural areas of developing countries. Organophosphates
by their action at muscarinic and nicotinic receptors can have a
myriad of presenting symptoms. Here we describe a fatal case of
phorate (organophosphorus) toxicity manifesting with hypothermia
and cardiotoxicity.

Introduction

Ingestion of organophosphorus compounds with suicidal intent
is a major health issue in rural areas of developing world. According
to the World Health Organization (WHO) estimates pesticides
account for one to five million cases of poisoning with approximately
200,000 deaths occurring each year [l]. Organophosphorus
compounds (OPCs) include a heterogeneous group of chemical
compounds designed to control pests, weeds or plant diseases.
Their application has led to an enhanced increase in agricultural
productivity [1]. The toxicity due to OPCs is due to the avidity of its
phosphate radicals for the active sites on cholinesterase enzyme. The
inhibition of cholinesterases leads to accumulation of acetylcholine
at the synaptic junction, causing overstimulation and subsequent
disruption of transmission in central and peripheral nervous systems.
The degree of absorption and hence toxicity depends upon the
contact period with the skin, lipid solubility of the agent and presence
of solvents like xylene and other emulsifiers in the formulations [2].
Phosphorothioates need bio activation to their phosphate analogues
(oxon) to become biologically active and hence features of intoxication
can be delayed by several hours. Clinical manifestations depend
upon their predominant effect on muscarinic receptors, nicotinic
receptors, or central nervous system. Diagnosis of organophosphorus
poisoning is primarily clinical and estimation of red blood cell (RBC)
cholinesterase levels can help in confirming the diagnosis in a given
clinical setting [3]. Cardiac manifestations comprise of non-specific
ST wave changes, sinus tachycardia, bradyarrhythmias, prolongation
of corrected QT (QTc¢) interval and others [4,5]. By its action at
central thermal regulation center OPCs can also cause abnormalities
in temperature regulation [6]. Here we describe a rare combination
of hypothermia and prolongation of QTc¢ interval in a young female
with phorate poisoning.

Case Report

A previously healthy 19-year old old female was admitted to the
emergency department of our hospital eight hours after accidental
ingestion of approximately 50 mL of “Thimet” (20% weight by
volume phorate, chemically O, O-diethyl S-[ethylthio-methyl]
phosphorodithioate) with excessive salivation, bronchospasm,
tachycardia (140/minute) and diarrhea along with hypoxemic
respiratory failure requiring intubation and mechanical ventilation
(tidal volume of 6 mL/kg ideal body weight) at presentation. After
intubation she developed hypotension that did not respond to fluid
boluses and required vasopressors support (nor adrenaline 0.8ug/
kg per minute) to maintain a mean arterial blood pressure of 65
mmHg and a urine output of atleast 0.5mL/kg/min. Gastric lavage
and whole body wash were performed to prevent further absorption
from gastrointestinal tract and the skin. Atropinization was achieved
with 9.6 mg of atropine over the next thirty minutes, followed by a
maintenance infusion of 1.2 mg of atropine per hour. She was also
given high dose pralidoxime (2-PAM; 1.5 grams bolus followed by
400 mg per hour infusion). Her initial blood gas analysis revealed
combined respiratory and metabolic acidosis, while renal and hepatic
parameters were within the normallimits at baseline (Table 1). Baseline
electrocardiogram showed sinus tachycardia, non-specific ST-T wave
changes and a corrected QTc interval of 430 msec. At 36 hours of
admission, patient developed hypothermia with a core temperature
of 32° C. ECG done at that time revealed presence of Osborne wave
(a positive deflection at the ] point) and a corrected QTc interval of
480 milliseconds (Figure 1). The levels of plasma ionized calcium (1.1
mmol/L), serum potassium (4 mmol/L) and serum magnesium (2mg/
dL) were within normal limits. Patient was rewarmed with infusion
of warm saline, blankets and to achieve a core temperature of 37°C
over the next 7-8 hours. A repeat ECG demonstrated normalization
of J point, but corrected QTc interval was still prolonged (500
milliseconds). Despite three vasopressors (noradrenaline, adrenaline
and vasopressin) shock worsened and the patient developed renal
failure. She was started on sustained low efficiency dialysis (SLED)
for anuria and refractory metabolic acidosis. Her blood, tracheal and
urine culture were sterile with normal leukocyte counts ruling out
sepsis as a cause of refractory hypotension. Creatine kinase-MB was
elevated (110 U/L) and troponin-I was positive by a qualitative card
test. Further, echocardiography showed a left ventricular ejection
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Table 1: Hematological, biochemical and blood gas parameters of the
patient at the time of admission. ALT: Alanine Transaminase; AST: Aspartate
Transaminase.

Parameter Value
Hemoglobin (g/dL) 13.2
Total leukocyte count (x10°/L) 5.8
Platelet count (x10°/L) 187
Sodium (mmol/L) 145
Potassium (mmol/L) 4.0
Urea (mg/dL) 54
Creatinine (mg/dL) 0.7
Creatine kinase-MB (U/L) 110
AST (U/L) 99
ALT(U/L) 46
Alkaline phosphatase (IU/L) 70
Total bilirubin (mg/dL) 1.0
Albumin (mg/dL) 3.7
lonized calcium (mmol/L) 1.1
Serum magnesium (mg/dL) 2.0
pH 7.37
PaCO,(mmHg) 38.2
Bicarbonate (mEq/L) 16.3
PaO, /FiO, ratio 160
Red cell cholinesterase levels (U/L) 800

fraction of 10%. She succumbed to refractory shock 40 hours after
consumption of the toxic compound.

Discussion

Organophosphate poisoning by either intentional or accidental
ingestion is still widely prevalent in developing countries and is
responsible for roughly 200,000 (two-third of pesticide related
Cholinergic) deaths year [7]. The well-known presentations include:1)
cholinergic crisis (overstimulation of muscarinic acetylcholine
receptors) manifested by excessive salivation, lacrimation, diarrhea,
and bronchorrhea; 2) Nicotinic excess (overstimulation of nicotine
acetylcholine Neurological) causing tachycardia, mydriasis,
hypertension, sweating; 3) neurological (over stimulation of central
nervous system muscarinic and nicotinic receptors)manifestations
which can be acute (confusion, agitation, and coma), subacute
(intermediate syndrome) or delayed (neuropathy due to chronic
exposure) [8]. Cardiac manifestations of organophosphate poisoning
are often overlooked and an electrocardiography done at baseline
may provide useful information to stratify severity of poisoning and
plan further management. Hypothermia with ECG changes occurring
along with severe cardiotoxicity as described in the present case has
not been reported with organophosphate poisoning previously.

Thermoregulatory abnormalities have been described described
previously in animal studies and in humans. in animal studies and
humans [6,9]. Fever is fairly common and its occurrence has been
primarily attributed to either atropine infusion or development
of sepsis. fever is common, its occurrence has been attributed
primarily to either atropine infusion or the development of sepsis.
Hypothermia as a manifestation of organophosphorus poisoning is
rare with only few cases described in literature. Evidence suggests
that organophosphorus compounds by their effect on hypothalamus
can cause development of hypothermia during the initial 48 hours
of ingestion as occurred in the index case [6,9]. However correction
of the hypothermia did not correct the electrocardiographic
abnormalities and cardiac contractility in our case suggesting primary
cardiotoxicity as the cause for the fatal outcome.

Association of poisoning with various arrhythmias including
ventricular tachycardia been reported in literature [10]. Cardiac
complications have been noted in more than half of the patients
in various case series, of which prolongation of QTc interval,
ST-T changes were the common ones as our patient [4]. Moreover
hypotension and prolonged QTc interval have been described to
be independent predictors of mortality. Progressive worsening of
hypotension in the index patient was associated with a corresponding
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Figure 1

increase in the QTc interval. Electrocardiographic changes were
attributed to organophosphosphate compound due to lack of an
alternate explanation for the raised cardiac enzymes and poor LV
systolic function. Although the exact cause of cardiac toxicity is
still not clear, the postulated mechanisms include parasympathetic/
sympathetic imbalance, hypoxemia, electrolyte imbalance, direct
cardiotoxicity and others [4,5,11-13]. Higher circulating levels of
catecholamines and vaso-active a mines (due to increased release
by organophosphates) penetrate the myocardial collagen matrix
and cause myocardial damage byproducing endothelial erosions
and plaque rupture [14]. Additionally, inflammatory mediators
like histamine, platelet activating factors, and various cytokines can
also cause myocardial damage by causing intense vasospasm and/
or coronary artery thrombosis [15]. Myocardium of patients with
organophosphate induced cardiotoxicity show patchy interstitial and
myocardial inflammation on histopathological examination [11].
Persistence of refractory circulatory failure even after correction
of hypothermia ruled out hypothermia as a cause of circulatory
failure. Percutaneous cardiopulmonary support has been employed
successfully in one such patient of severe organophosphate poisoning
previously, but may not be available always [16].

In conclusion, organophosphate compounds account for
majority of insecticide related toxicity in humans and can have varied
manifestations involving cardiorespiratory and nervous systems.
Awareness and early recognition of both common and uncommon
manifestations are required for effective management of these
patients.
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