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Abstract
Introduction Organophosphate (OP) compounds are com-
monly used as suicidal agents and produce characteristic
toxic effects. Cardiac arrhythmias are often observed in
the acute phase of toxicity; late onset polymorphic
ventricular tachycardia preceded by prolonged QT inter-
val on the EKG is also known to occur. However, there
are no reports of late onset, prolonged asystole without
preceding arrhythmias and after acute toxicity had
abated.
Case Report We report a case of prolonged asystole 12 days
after ingestion of an OP compound, after apparent recovery
from the acute toxic effects. Asystole persisted for 25 min,
followed by successful resuscitation without any sequelae.
Discussion Although cardiac arrhythmias and circulatory
arrest are known to occur following OP ingestion, these are
often in the acute phase of toxicity. Our patient had no
preceding cardiac manifestations but developed prolonged
refractory asystole after 12 days of ingestion of the
compound when the acute effects had subsided. We
emphasize the importance of being aware of the potential
for OP compounds to cause late onset asystole and the need
for continued EKG monitoring even after the acute
symptoms appear to have settled.
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Introduction

Organophosphate (OP) compounds, widely used as pesti-
cides, are powerful inhibitors of the acetylcholinesterase
enzyme and commonly used as a suicidal agent in many
parts of the world. There is also an ever-increasing threat
globally from similar agents, known popularly as “nerve
gas”, being used in chemical warfare and terrorist attacks.
These chemicals belong to the same class and produce
similar clinical effects when inhaled. Excessive cholinergic
activity results in characteristic symptoms—increased sal-
ivation, bronchorrhea, sweating, pinpoint pupils with
muscle fasciculations, and paralysis resulting in respiratory
failure with severe poisoning [1]. However, the late onset
cardiac effects of OP toxicity may be less appreciated.
Sudden onset asystole after recovery from acute toxic
effects has not been reported. We report a case of prolonged
asystole followed by successful resuscitation in a young
man 12 days after he had consumed an OP compound.

Case Report

A 25-year-old man presented to us 2 h after consuming
about 100 ml of 50% methyl parathion. He had been
severely depressed in the preceding weeks because he had
incurred heavy financial losses from his business ventures.
He was treated elsewhere with gastric lavage and atropine
before being transferred to our emergency department.
There were obvious signs of significant poisoning with
copious oral and bronchial secretions. His butyrylcholines-
terase level was 1,943 IU/ml (normal range=5,900–
12,220 IU/ml). He was commenced on an atropine infusion
titrated to between 1.0 and 3.0 mg/h. However, he became
progressively weak with inability to cough out secretions
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and hence was intubated and put on mechanical ventilation
a day after admission to our intensive care unit. Atropine
infusion was continued, on which he had a sinus tachycar-
dia ranging between 120 and 130 beats/min. He was also
commenced on subcutaneous enoxaparin for thrombopro-
phylaxis, intravenous pantoprazole for stress ulcer prophy-
laxis, and enteral nutrition. According to our unit policy, we
did not put him on oxime therapy. He maintained stable
blood pressures and renal function all along. His EKG did
not show any abnormalities and the corrected QT interval
(QTc) was 0.38 s. A tracheostomy was done on day5 as he
continued to have large amounts of bronchial secretions and
a weak cough. By day8, his secretions had dried up
significantly and he was able to breathe without ventilatory
assistance through a “T” piece. He remained fully awake,
communicative, and was remorseful of his actions.

On day12 of admission, he was breathing spontaneously
without obvious discomfort; his arterial blood gas analysis
done in the morning showed a pH of 7.46, pCO2:
38.7 mmHg, pO2: 173 mmHg, and a base excess of
1.2 mmol/l. His serum sodium was 135 mEq/l and
potassium 3.7 mEq/l. He was being maintained on an
atropine infusion at 1 mg/h, and was in sinus rhythm with a
heart rate of around 100 beats/min; besides, he was also on
enoxaparin and pantoprazole. By afternoon, he became
progressively more tachycardic (140 beats/min); however,
his blood pressures remained stable. The QTc at that time
was 0.38 s. Over the next few minutes, his QRS complex
was noted to become progressively wider (Fig. 1); however,
his blood pressure continued to remain stable. Over the next
few seconds, the QRS complexes widened further, culmi-
nating in a run of pulseless ventricular tachycardia (VT)
(Fig. 2) for about 10 beats. Before defibrillation could be
attempted, he rapidly progressed to asystole. Cardiopulmo-
nary resuscitation (CPR) was commenced and 1 mg of
adrenaline was administered intravenously. After 2 min of

CPR, he continued to be in asystole. CPR was continued,
interrupted only for a few seconds each time for rhythm
assessment, in addition to multiple doses of adrenaline,
atropine, and sodium bicarbonate. However, no electrical
activity was discernible on the EKG trace for the next
25 min. A venous blood gas analysis done about 15 min
into resuscitation revealed a pH of 6.9, pCO2 of 68 mmHg,
pO2 of 46 mmHg, and a base excess of −18 mmol/l. His
blood sugar was 248 mg/dl, sodium 146 mEq/l, potassium
6.5 mEq/l, and magnesium 2.1 mEq/l at that time. After
25 min, he developed a wide complex rhythm without a
pulse; defibrillation was attempted with 200 J of biphasic
current, followed by CPR. After another 2 min, he
continued to be in a wide complex rhythm. However, a
carotid pulse was palpable at this stage and a blood pressure
of 72/38 mm Hg was recorded from the arm. A bolus dose
of amiodarone 150 mg followed by an infusion at 900 mg/
24 h was commenced. Over the next few minutes, the QRS
complexes became normal, and the rhythm settled down to
a sinus tachycardia of about 110 beats/min. An EKG done
immediately after resuscitation showed sinus tachycardia of
110 beats/min and a QTc of 0.4 s with no ST-T changes.
The echocardiogram revealed normal left ventricular
function with normal-sized chambers and no regional wall
motion abnormalities. About 2 h after resuscitation, he was
fully awake, appropriate, and able to communicate. We
stopped the amiodarone infusion after 24 h. His QRS
complexes and QTc remained normal after the event. We
followed him up with daily 12-lead EKGs—early repolar-
ization abnormalities were noted on one occasion which,
however, reverted back to normal in less than 24 h. Our
patient continued to make steady improvement; he was
decannulated and subsequently discharged home after
26 days of hospital stay. Neuropsychiatric testing done
prior to discharge revealed no derangement of his intellec-
tual function. On detailed questioning after the event, weFig. 1 Wide QRS complexes

Fig. 2 Ventricular tachycardia
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obtained no history of sudden deaths or symptoms
suggestive of irregular heart rhythm in any other member
of the family.

Discussion

Cardiac toxicity after OP compounds may occur in three
phases [2]. Initially, there is a brief period, usually lasting
for a few minutes, of intense sympathetic activity, charac-
terized by tachycardia and hypertension, considered to be a
nicotinic effect. This is followed by a more prolonged
period of extreme cholinergic activity during which
bradycardia and hypotension along with ST-T changes and
life-threatening rhythm disturbances can occur. A third,
longer phase is usually associated with a prolonged QT
interval and polymorphic VT that can result in sudden
death. This phase can appear as early as a few hours after
ingestion for up to as long as 15 days when other signs of
toxicity have apparently settled down.

Luzhnikov et al., in their series of 183 patients, pointed out
that life-threatening arrhythmias can occur with OPs, some-
times several days after ingestion [3]. Thirty four patients
developed arrhythmias or conduction disturbances; all were
associated with a prolonged QT interval. Twenty one patients
went on to develop multifocal ventricular ectopics that
progressed to ventricular fibrillation (VF). A total of 29
patients died within the first 6 days, most of them with VF.
There are other reports of prolonged QT interval culminating
in polymorphic VT following OP ingestion [4-6].

In another study, EKG changes were noted in 134 out of
168 patients with OP poisoning. Various types of arrhyth-
mias occurred in 56 patients, from 1 to 20 days after
exposure. These included premature ventricular contrac-
tions, VT and VF [7].

Saadeh et al., in a retrospective analysis of 46 patients
with OP poisoning, noted a prolonged QT interval in 31
(67%) patients. Four patients developed monomorphic VT
of whom two progressed to VF; both died in spite of
resuscitative measures. Asystole was not reported as the
primary arrest rhythm in any patient in this study [8].

A combination of ST-T changes and low voltage
complexes or progressive drop in voltage carried adverse
prognostic significance in the study by Dalvi et al. Twelve
out of 17 patients who had these changes died in their study
of 123 patients. In the survivors, the EKG took a longer
period of time to reverse. Other EKG abnormalities
included prolonged QT interval, ectopic beats, and tall p
waves; these did not correlate with clinical outcomes [9]. In
a cohort of 85 patients with OP poisoning, QT prolongation
was the most common EKG abnormality, followed by sinus
tachycardia. VT or cardiac asystole was not observed in any
of these patients [10].

The mechanism of cardiac toxicity induced by OP
compounds is unclear. A direct toxic effect on the heart,
unrelated to deficient acetylcholinesterase activity and
uninfluenced by atropine administration, has been postulat-
ed. This effect may be dose related [11]. Another possibility
is that extreme parasympathetic stimulation of the myocar-
dium through excessive acetylcholine release might result
in significant damage to the heart [12, 13]. Excess
acetylcholine may also cause coronary vasoconstriction in
normal and atherosclerotic coronary arteries [14]. However,
this mechanism may not explain the late onset of
arrhythmias and ST-T changes that appear once the
cholinergic phase has abated. Rise in free fatty acid levels
seen after organophosphate ingestion have been implicated
in the causation of arrhythmias by some authors [7]. Late
onset arrhythmias may also represent the onset of the
healing process and recovery in a damaged myocardium
[15]. Anand et al. aimed to correlate cardiac physiology
with EKG and echocardiographic findings in their series of
36 patients. Although seven patients developed prolonga-
tion of the QT interval, none of them went on to develop
VT or VF. The left ventricular systolic function was normal
on echocardiogram on all patients. Myocardial blotchiness,
patchy pericarditis, subepicardial hemorrhage, and hemor-
rhages on the posterior aspect of the left ventricle and left
atrium were observed in three cases. The authors attributed
this to early myocardial toxicity, although some of these
changes could have been due to attempted CPR [16].

Our patient had made substantial improvement in the
12 days following ingestion. He had regained muscle
strength to a large extent and had little evidence of
excessive cholinergic activity at the time of the event. The
QT interval was normal on the initial EKG at admission and
he was on no medication that could predispose to
prolongation of the QT interval. He developed progressive-
ly wide QRS complexes followed by a short burst of VT
that culminated in asystole, all within a period of about
3 min. His 12-lead EKG was totally normal on admission,
and there were no abnormalities noticed during the time he
was in the intensive care unit. We analyzed his EKG
recording stored in our central monitors during the 96 h
preceding the event. He was in sinus tachycardia through-
out; there were no ectopic beats noted. There were no ST-T
changes and the QT interval was within normal limits
throughout this period. Our patient was breathing comfort-
ably on a T piece, fully awake, and saturating well at the
time of the event. His potassium level was normal when last
done about 5 h prior to the arrest; during resuscitation, it
rose to 6.5, which was probably due to prolonged CPR and
significant metabolic acidosis [17].

Although others have reported dangerous arrhythmias
several days after OP ingestion after the acute signs of
toxicity had abated, these were preceded by EKG
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abnormalities, notably, prolongation of the QT interval
[7]. In our search of literature, we did not come across any
instance where asystole occurred as the primary arrest
rhythm 12 days after OP ingestion without any preceding
EKG changes.

We considered acute massive pulmonary embolism in
our patient. However, this seemed unlikely given that he
regained hemodynamic stability once sinus rhythm was
re-established, suggesting that the problem was rhythm
related. Besides, he never had a wide alveolar to arterial
oxygen tension gradient, which is usually a feature of
massive pulmonary embolism; nor did he have corrobo-
ratory EKG or echocardiographic changes. Acute coro-
nary syndrome would also seem extremely unlikely,
given his age, the absence of EKG changes, and a
normal echocardiogram post event. Our patient was not
on any medication that might have caused prolongation
of the QT interval and polymorphic VT; he had a normal
QT interval prior to and after the episode.

Our patient was in asystole for 25 min; we persisted
with resuscitative efforts because there was no obvious
irreversible underlying problem apart from the toxin
itself. It is remarkable that our patient suffered no trace
of hypoxic brain injury even after such a long time to
return of spontaneous circulation. CPR of longer than
20 min duration is generally associated with poor
outcomes [18]. We believe that uninterrupted, effective
CPR was probably responsible for the good outcome in
our case. There have been other reports of complete
neurological recovery after cardiotoxic drugs, especially
calcium channel blockers [19-21].

In summary, we report a 25-year-old man who devel-
oped asystolic cardiac arrest, following a short run of VT,
12 days after ingestion of an OP compound. At the time of
the event, he was well on the way to recovery from the
severe muscular weakness that he had presented with.
Throughout his ICU stay preceding the event, there were no
EKG abnormalities noted, except for sinus tachycardia. He
remained in asystole for 25 min and, after a brief period of
wide complex arrhythmia, returned to spontaneous circula-
tion and stable hemodynamic parameters. He suffered no
neurological insult in the process and made a complete
recovery from the effects of the toxin. It is important to
emphasize that late onset cardiac complications can occur
after OP poisoning, even when other toxic effects have
reversed; asystole can occur as the primary arrest rhythm in
such patients. A longer duration of EKG monitoring seems
warranted, even after the acute toxic effects appear to have
settled down. Efforts at resuscitation should probably be
persisted with for a longer duration in such cases as there is
usually no underlying irreversible problem apart from the
toxin itself, the effects of which could disappear with time
and continued supportive care.
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