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ABSTRACT

Background: Organophosphate poisoning is a common medical emergency in developing countries and is associated
with significant morbidity and mortality. Cardiac complications, particularly electrocardiographic abnormalities,
contribute substantially to adverse outcomes. Prolongation of the QT interval has been reported in organophosphate
poisoning and may reflect the severity of toxicity and risk of complications.

Aim: To evaluate the role of QT interval prolongation as a prognostic marker in patients with organophosphate poisoning
and to assess its association with clinical outcomes.

Study Design and Setting: This was a prospective follow-up study conducted in a tertiary care hospital over a period of
three months.

Methods: Adult patients with confirmed organophosphate poisoning were enrolled. Standard 12-lead electrocardiograms
were recorded on admission, and QT and corrected QT (QTc) intervals were calculated using Bazett’s formula. Patients
were categorized into normal QT and prolonged QT groups based on predefined cut-off values. Clinical parameters,
laboratory investigations including serum cholinesterase levels, treatment details, need for ventilatory support, and
outcomes were recorded and compared between the two groups.

Results: A significant proportion of patients with organophosphate poisoning demonstrated QT interval prolongation on
admission. Patients with prolonged QT/QTc showed a higher requirement for ventilatory support, greater severity of
illness, and poorer clinical outcomes compared to those with normal QT intervals. QT prolongation was also associated
with lower serum cholinesterase levels and longer hospital stay.

Conclusion: QT interval prolongation is a useful, simple, and non-invasive prognostic marker in organophosphate
poisoning. Early identification of patients with prolonged QT/QTc may help in risk stratification, closer monitoring, and
timely intervention, thereby improving clinical outcomes.
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Key Messages

QT interval prolongation is common in organophosphate
poisoning and reflects disease severity. Patients with
prolonged QT/QTc have worse clinical outcomes and
higher need for intensive care support. Routine ECG
assessment can aid early risk stratification and guide
closer monitoring in these patients.

INTRODUCTION
Organophosphate poisoning remains a major public health
problem in many developing countries, particularly in

agricultural regions where these compounds are widely
used as pesticides [1]. Intentional and accidental exposures
contribute significantly to emergency department visits
and hospital admissions, and the associated morbidity and
mortality continue to be substantial despite advances in
supportive care and antidotal therapy [2]. The clinical
manifestations of organophosphate poisoning primarily
result from inhibition of acetylcholinesterase, leading to
accumulation of acetylcholine at synapses and
neuromuscular junctions and producing a wide spectrum
of muscarinic, nicotinic, and central nervous system
effects [3].
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In addition to the well-recognized respiratory and
neurological complications, cardiovascular involvement
plays an important role in determining patient outcomes.
Various electrocardiographic abnormalities have been
described in organophosphate poisoning, including sinus
tachycardia, bradycardia, conduction disturbances, ST-T
changes, and ventricular arrhythmias [4]. Among these,
prolongation of the QT interval is of particular clinical
importance because it reflects abnormalities in ventricular
repolarization and is associated with an increased risk of
malignant arrhythmias and sudden cardiac death [5].

The QT interval, when corrected for heart rate as QTc,
serves as a readily available and non-invasive marker of
electrical instability of the myocardium. Several factors in
organophosphate poisoning, such as autonomic imbalance,
electrolyte disturbances, hypoxia, and direct myocardial
toxicity, may contribute to QT prolongation [6]. Prolonged
QTc has been associated with worse outcomes in various
acute medical conditions, but its prognostic significance in
organophosphate poisoning requires further clarification,
especially in routine clinical settings [7].

Early identification of patients at higher risk for
complications is crucial for optimizing monitoring
strategies and resource allocation in busy emergency and
critical care units. Simple bedside tools that can aid in risk
stratification are therefore of considerable clinical value.
Electrocardiography is inexpensive, widely available, and
easily repeatable, making it an attractive option for early
prognostic assessment [8].

In this context, the present study was undertaken to
evaluate the role of QT interval prolongation as a
prognostic marker in patients with organophosphate
poisoning. By comparing clinical course and outcomes
between patients with normal and prolonged QT/QTc
intervals, this study aims to assess whether early ECG
findings can help predict disease severity and guide
clinical management.

SUBJECTS AND METHODS

Study Design and Setting

This was a prospective follow-up study conducted over a
period of three months in a tertiary care teaching hospital.
The study was carried out in the emergency department
and medical wards, where patients with acute
organophosphate poisoning are routinely admitted and
managed.

Study Population and Sample Size

Adult patients presenting with a history and clinical
features suggestive of acute organophosphate poisoning
were screened for inclusion. Patients with confirmed
exposure to organophosphate compounds based on history,
clinical examination, and supportive laboratory findings
were enrolled in the study. All eligible patients admitted
during the study period and fulfilling the inclusion criteria
were included.

Inclusion Criteria

Adult patients aged 18 years and above.

Patients with confirmed or strongly suspected acute
organophosphate poisoning.

Patients presenting within a clinically relevant time
window after exposure.

Patients in whom a baseline electrocardiogram could be
recorded on admission.

Exclusion Criteria
Patients with known pre-existing cardiac disease

Patients on drugs known to prolong the QT interval
Patients with mixed or unknown poisoning

Patients with significant electrolyte abnormalities or
metabolic conditions known to affect the QT interval at
presentation

Patients with a history of recent major surgery or
significant comorbid illness influencing cardiac
conduction

Clinical Assessment and Management

All patients underwent detailed clinical evaluation on
admission, including assessment of vital signs and severity
of poisoning. Standard treatment for organophosphate
poisoning, including atropine and other supportive
measures, was administered as per institutional protocol.
The requirement for ventilatory support, duration of
hospital stay, and in-hospital outcome were recorded for
each patient.

Electrocardiographic Evaluation

A standard 12-lead electrocardiogram was recorded for all
patients at the time of admission. The QT interval was
measured manually, and the corrected QT interval (QTc)
was calculated using Bazett’s formula. QTc values greater
than 450 ms in males and greater than 470 ms in females
were considered prolonged. Based on QT/QTc values,
patients were categorized into two groups: those with
normal QT/QTc and those with prolonged QT/QTc.
Patients with prolonged QT/QTc were monitored with

serial  electrocardiograms and continuous cardiac
monitoring during their hospital stay.

Laboratory Investigations

Baseline laboratory investigations included serum

cholinesterase levels, complete blood counts, renal and
liver function tests, serum electrolytes, and arterial blood
gas analysis where clinically indicated. These parameters
were used to assess the severity of poisoning and to
identify potential confounding factors affecting cardiac
conduction.

Outcome Measures

The primary outcome measures were the need for
ventilatory support and in-hospital outcome. Secondary
outcome measures included duration of hospital stay and
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association of QT/QTc prolongation with laboratory
indicators of severity such as serum cholinesterase levels.

Statistical Analysis

Data were compiled and analyzed using appropriate
statistical software. Continuous variables were expressed
as mean and standard deviation, and categorical variables
were expressed as frequencies and percentages.
Comparisons between patients with normal and prolonged
QT/QTec intervals were performed using suitable statistical
tests. A p value of less than 0.05 was considered
statistically significant.

RESULTS

A total of 80 patients with acute organophosphate
poisoning were included in the study during the three-
month study period. On admission electrocardiography,
patients were categorized into two groups based on
corrected QT interval values: those with normal QT/QTc
and those with prolonged QT/QTc. QT/QTc prolongation
was observed in a substantial proportion of patients,
indicating frequent cardiac electrical involvement in
organophosphate toxicity.

The study population consisted predominantly of young
and middle-aged adults, with a slight male predominance.
Common presenting features included excessive
salivation, sweating, vomiting, respiratory distress, and
altered sensorium. Serum cholinesterase levels were
markedly reduced in most patients, with lower levels
observed in those with prolonged QT/QTc intervals,
suggesting greater severity of poisoning.

Patients with prolonged QT/QTc showed a higher
requirement for ventilatory support and a longer duration
of hospital stay compared to those with normal QT/QTc
intervals. Adverse outcomes, including complications and
mortality, were more frequent in the prolonged QT/QTc
group. Overall, QT/QTc prolongation on admission ECG
was associated with more severe clinical course and
poorer outcomes.

Baseline demographic characteristics

Table 1: Demographic profile of patients
organophosphate poisoning (n = 80)

with

Table 1 shows the age and sex distribution of the study population.

Variable | Category | Number (n) | Percentage (%)
Age (years) 18-30 24 30.0
3140 22 27.5
41-50 18 22.5
>50 16 20.0
Sex Male 46 57.5
Female 34 42.5
Total 80 100.0

Distribution of QT/QTc¢ interval status

Table 2: Distribution of patients based on QT/QTc interval on admission ECG

Table 2 describes the proportion of patients with normal and prolonged QT/QTc intervals.

QT/QTc status Number (n) | Percentage (%)
Normal QT/QTc¢ 38 47.5
Prolonged QT/QTc 42 52.5
Total 80 100.0

Clinical features at presentation

Table 3: Presenting clinical features among study participants

Table 3 summarizes the common presenting symptoms and signs.

Clinical feature Number (n) | Percentage (%)
Excessive salivation 62 77.5
Vomiting 48 60.0
Sweating 44 55.0
Respiratory distress 36 45.0
Altered sensorium 28 35.0

Serum cholinesterase levels and QT/QTc status
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Table 4: Serum cholinesterase levels in relation to QT/QTc interval status

Table 4 shows the distribution of serum cholinesterase levels in patients with normal and prolonged QT/QTec.

QT/QTc status Mean serum cholinesterase (IU/L) = SD
Normal QT/QTc 2850 + 740
Prolonged QT/QTc 1980 + 620

Requirement of ventilatory support

Table 5: Requirement of ventilatory support in relation to QT/QTc interval status

Table 5 compares the need for ventilatory support between the two groups.

QT/QTc status Required ventilation n (%) | Not required n (%) | Total
Normal QT/QTc 8(21.1) 30 (78.9) 38
Prolonged QT/QTc 24 (57.1) 18 (42.9) 42
Total 32 48 80

Duration of hospital stay

Table 6: Duration of hospital stay in patients with normal and prolonged QT/QT¢

Table 6 shows the mean duration of hospital stay in the two groups.

QT/QTc status

Mean hospital stay (days) = SD

Normal QT/QTc

52+ 1.8

Prolonged QT/QTc

8.1+2.6

Clinical outcome

Table 7: Clinical outcome in relation to QT/QTc interval status

Table 7 summarizes the outcomes in both groups.

Qutcome Normal QT/QTc n (%) | Prolonged QT/QTc n (%)
Recovered 35(92.1) 34 (81.0)
Complications 2(5.3) 5(11.9)
Death 1(2.6) 3(7.1)
Total 38 (100.0) 42 (100.0)
Table 1 shows that among the 80 patients with  support was required in 24 out of 42 patients (57.1%) with
organophosphate poisoning, the largest proportion prolonged QT/QTc, compared to 8 out of 38 patients

belonged to the 18-30 years age group with 24 patients
(30.0%), followed by the 31-40 years group with 22
patients (27.5%). Patients aged 41-50 years constituted 18
cases (22.5%), while those above 50 years accounted for
16 cases (20.0%). Males formed 46 cases (57.5%) and
females 34 cases (42.5%), indicating a slight male
predominance in the study population. Table 2
demonstrates that QT/QTc prolongation was present in 42
patients (52.5%), while 38 patients (47.5%) had normal
QT/QTc intervals on admission ECG. This indicates that
more than half of the patients exhibited QT/QTc
prolongation at presentation. Table 3 shows that excessive
salivation was the most common presenting feature,
observed in 62 patients (77.5%), followed by vomiting in
48 patients (60.0%) and sweating in 44 patients (55.0%).
Respiratory distress was present in 36 patients (45.0%),
and altered sensorium was noted in 28 patients (35.0%),
reflecting the typical cholinergic and systemic
manifestations of organophosphate poisoning. Table 4
indicates that the mean serum cholinesterase level in
patients with normal QT/QTc was 2850 + 740 IU/L,
whereas patients with prolonged QT/QTc had a lower
mean level of 1980 + 620 IU/L. This suggests
comparatively greater biochemical severity in patients
with QT/QTc prolongation. Table 5 shows that ventilatory

(21.1%) with normal QT/QTc. Conversely, 30 patients
(78.9%) in the normal QT/QTc group did not require
ventilation, compared to 18 patients (42.9%) in the
prolonged QT/QTc group, indicating a higher need for
respiratory support in patients with QT/QTc prolongation.
Table 6 demonstrates that the mean duration of hospital
stay was longer in patients with prolonged QT/QTc (8.1 +
2.6 days) compared to those with normal QT/QTc (5.2 £+
1.8 days), showing increased hospitalization among
patients with QT/QTc prolongation. Table 7 shows that
recovery was observed in 35 patients (92.1%) with normal
QT/QTc and in 34 patients (81.0%) with prolonged
QT/QTc. Complications occurred in 2 patients (5.3%) in
the normal QT/QTc group and in 5 patients (11.9%) in the
prolonged QT/QTc group. Mortality was recorded in 1
patient (2.6%) with normal QT/QTc and in 3 patients
(7.1%) with prolonged QT/QTc, indicating poorer
outcomes in the prolonged QT/QTc group.

DISCUSSION

Organophosphate poisoning continues to be a major cause
of acute medical emergencies in many developing
countries and is associated with significant morbidity and
mortality. While respiratory failure and neurological
complications are well-recognized contributors to poor
outcomes, cardiovascular involvement plays a crucial role
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in determining the clinical course [9].
Electrocardiographic abnormalities, particularly
prolongation of the QT interval, reflect disturbances in
myocardial repolarization and are known to predispose
patients to serious arrhythmias and sudden cardiac events
[10].

The findings of the present study indicate that QT/QTc
prolongation is a common occurrence in patients with
acute organophosphate poisoning and is associated with a
more severe clinical course [11]. Patients with prolonged
QT/QTc demonstrated greater physiological derangement,
higher need for ventilatory support, longer hospitalization,
and poorer overall outcomes compared to those with
normal QT/QTc intervals. This supports the concept that
QT/QTc prolongation is not merely an incidental ECG
finding, but rather a marker of systemic toxicity and
disease severity [12].

Several mechanisms may explain the occurrence of
QT/QTc prolongation in organophosphate poisoning.
Autonomic  dysfunction resulting from excessive
acetylcholine accumulation can lead to imbalance between
sympathetic and parasympathetic activity, affecting
cardiac conduction and repolarization [13]. In addition,
hypoxia, electrolyte disturbances, and direct myocardial
toxicity may further contribute to electrical instability of
the myocardium. These factors together can create a
substrate for repolarization abnormalities and increase the
risk of malignant arrhythmias [14].

The association between lower serum cholinesterase levels
and QT/QTc prolongation observed in this study further
supports the link between biochemical severity of
poisoning and cardiac electrical disturbances. Serum
cholinesterase levels are widely used as a marker of
exposure and severity in organophosphate toxicity, and
their correlation with ECG abnormalities highlights the
systemic nature of the toxic effects [15].

From a clinical perspective, early identification of patients
at higher risk of complications is essential for optimizing
monitoring strategies and resource utilization, especially in
busy emergency and critical care settings [16].
Electrocardiography is inexpensive, widely available, and
can be performed rapidly at the bedside. The presence of
QT/QTc prolongation on admission ECG can therefore
serve as a simple and practical tool for early risk
stratification, prompting closer monitoring, early intensive
care support, and more aggressive management when
required [17].

Although arterial blood gas analysis, laboratory
investigations, and clinical scoring systems provide
valuable information, they may not always be immediately
available or may require repeated sampling. In contrast,
ECG can be repeated easily and non-invasively, allowing
dynamic assessment of cardiac status during the course of
illness. This makes QT/QTc monitoring particularly useful
in settings with limited resources [18].

Despite its clinical relevance, QT/QTc prolongation
should not be interpreted in isolation. Other factors such as
pre-existing cardiac conditions, concurrent medications,
and metabolic abnormalities can also influence QT
duration [19]. Careful clinical correlation and
comprehensive patient assessment remain essential.
Nevertheless, the findings of this study reinforce the
importance of incorporating routine ECG evaluation and
QT/QTec assessment into the initial and ongoing evaluation
of patients with organophosphate poisoning [20].

Overall, the study supports the role of QT/QTc
prolongation as a valuable prognostic marker in
organophosphate poisoning. Its use can aid early
identification of high-risk patients, guide intensity of
monitoring and treatment, and potentially contribute to
improved clinical outcomes through timely intervention.

CONCLUSION

QT interval prolongation is a common
electrocardiographic abnormality in patients with acute
organophosphate poisoning and is associated with a more
severe clinical course. Patients with prolonged QT/QTc
intervals show higher requirements for ventilatory support,
longer hospital stay, and poorer clinical outcomes
compared to those with normal QT/QTc intervals. Routine
assessment of QT/QTc on admission electrocardiography
provides a simple, non-invasive, and cost-effective method
for early risk stratification. Incorporation of QT/QTc
monitoring into standard evaluation protocols for
organophosphate poisoning may help identify high-risk
patients early and guide closer monitoring and timely
intensive care interventions.
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