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Abstract: We assessed the applicability of the Glasgow Coma Scale (GCS) and the QT interval (QTc) to predicting outcomes in patients
with organophosphate (OP) poisoning. In the hospital setting, QTc and GCS were monitored in each patient at admission. Patients with
respiratory failure were compared to patients without these complications, and mortality was compared between groups. We found that
the group with complications had a significantly longer QTc and a lower GCS score, a higher number of intubations, and worse out-
comes (P < 0.05). GCS score and QTc have been shown to be equally good in predicting respiratory failure and hospital mortality in
patients with OP poisoning. These results suggest that during initial out-of-hospital care of patients with OP poisoning, it is essential to
monitor the QTc and the GCS score. The simplicity and promptness of these methods will allow providers to perform early and effec-
tive triage.
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Introduction

Organophosphate (OP)-based pesticides are widely
used and have emerged as the major contributor to ill
health associated with pesticides worldwide.

Though accidental poisoning can occur following
exposure with inhalation, serious poisoning often fol-
lows suicidal ingestion. Since respiratory failure is the
most common cause of death in OP poisoning, early
identification and effective management will help to
reduce overall mortality in OP poisoning.'?

The Glasgow coma scale (GCS) remains the most
widely used scale to describe the level of conscious-
ness of the victim and is reliable for assessment and
prognosis of patients with non-traumatic coma.*?
The GCS has been shown to be an effective clinical
parameter that helps clinicians to predict the outcome
of OP poisoning cases in the initial assessment.*’

Poisoning with drugs influences biochemical
elements of the brain and causes brain damage.
This may change one’s level of consciousness as
well. The GCS has been performed to assess out-
come and recovery of patients admitted to an inten-
sive care unit (ICU) following drug overdose,® the
mental status evaluation of poisoning patients,’ the
need for intubation in patients with antidepressant
poisoning,'® and to predict acute and delayed poi-
soning outcomes. !’

The QT interval (QTc) is a measure of the time
between the start of the Q wave and the end of the T
wave in the heart’s electrical cycle. A prolonged QTc
is a biomarker for ventricular arrhythmia like torsade
de pointes, and is a risk factor for sudden death.'
A major retrospective study conducted in Taiwan by
Chuang and colleagues'* confirmed the relationship
of QTc prolongation with the severity of OP poi-
soning in terms of respiratory failure and mortality.
Shadnia and colleagues'* also found that QTc prolon-
gation may have prognostic value in OP compound
poisoning.

The current study was performed with the aim of
assessing the applicability of the GCS and QTc inter-
val in predicting the outcome and complications of
OP compound poisoning.

Methodology

This study was carried out from November 2009
to September 2011 in the ICU of the Government
Medical College Nagpur in Maharashtra, India.

This is a prospective analytical study in which a
total of 140 patients with organophosphate compound
(OP) poisoning were included. Poisoning was con-
firmed by history, as well as classical features of OP
in the form of hypersalivation, miosis fasciculations,
characteristic odor of stomach wash and serum cho-
linesterase levels. It was also substantiated by exami-
nation of the container containing the compound,
whenever this was brought in.

Patients who had history of alcohol consump-
tion, chronic lung disease and cardiac disease were
excluded.

In all patients, a detailed clinical examination was
carried out to assess respiratory insufficiency, heuro-
logical status and cardiovascular system functioning.
Special reference was given to the QTc and GCS
score.

All patients underwent bio-chemical examina-
tion in the form of LFT, KFT, Blood glucose, ECG
and X-ray. ECG was conducted while stabilizing the
patient with a gastric lavage, atropine, oxygen and
pralidoxime (PAM).

All patients were divided into two groups. Group A
included those who developed respiratory failure, and
group B included those who did not develop respira-
tory failure. Various parameters were also compared
between patients who did and did not survive.

Statistical analyses

Continuous variables were presented in terms of the
mean * standard deviation. Categorical variables
were expressed as percentages. Continuous variables
were compared using unpaired #-tests for normalized
data. The Wilcoxon rank-sum test was used for non-
normalized data. Categorical variables were com-
pared using the Chi-square test. Linear trends were
calculated to study the relationship between various
factors and respiratory failure as well as mortality.
The predictive performance of GCS and QTc was
assessed using an ROC curve. To discriminate
between respiratory failure and no respiratory failure,
as well as mortality outcomes, the selected alpha cri-
terion was 0.05. STATA statistical software was used
for data analysis.

Results and Discussion
We evaluated a total of 140 patients with OP com-
pound poisoning. They were grouped according to the
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Figure 1. ROC of GCS and QTc for RF.

presence of respiratory failure (RF) in Group A who
developed RF and Group B who did not develop RF.

Our study included 140 patients with OP poisoning.
These patients were divided into two groups. Group
A included those with RF and Group B those who did
not develop RF (Table 1).

The symptoms of OP poisoning usually manifest
within 30-90 minutes. Stimulation of the muscarinic
parasympathetic system causes miosis, bradycardia,
hypotension, bronchoconstriction, oversecretion of
exocrine glands and hyperactivity of gastrointestinal
smooth muscles.'®!” Its nicotinic effects manifest in

L
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the form of tachycardia, hypertension, mydriasis, fas-
ciculations, muscle weakness and muscle paralysis
(Table 2).181°

RF occurs in two forms, early and delayed. Early
RF occurs at or soon after admission, while the
delayed form occurs several hours to 5 days after
admission.” The mechanism of respiratory fail-
ure is likely to involve three components, includ-
ing depression of central respiratory drive from the
respiratory centre, respiratory muscle weakness and
direct pulmonary effects such as bronchospasm and
bronchorrhea.”® A substantial number of deaths can
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Figure 2. ROC of GCS and QTc for mortality.
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Table 1. Showing demographic and clinical characteristics in OP compound poisoning patients.

Sr. no. Parameter Group A Group B P value
n=49 n=91
1 Mean age in years 32.08 +13.20 31.88 +£9.96 >0.05
2 Gender
Males 42 (36.8%) 72 (63.2%) 0.339
Females 7 (26.9%) 19 (73.1%)
3 Intension of poisoning suicidal 47 (95.91%) 77 (84.61%) 0.045
Accidental 2 (4.08%) 14 (15.38%)
4 Mean time interval for hospitalization in hours 8.65+8.76 7.37 £9.12 0.026
5 Mean GCS score 6.43+2.18 10.50 £ 2.71 0.0092
c26.78
6 Mean QTc interval 0.52+0.05 0.41+£0.04 0.0017
7 Mean serum cholinesterase levels 617.51 £ 195.75 758.39 + 291.73 0.0062

Notes: When mean age and gender was compared between the two groups, the differences were not statistically significant. However, when intension-
to-poison, mean time interval for hospitalization, mean GCS score, mean QTc, and mean serum cholinesterase levels were compared, these differences

were significant.

be prevented with proper management of RF. Hence,
it is important to identify the factors which help in
prediction of RF in early stage, which will help in
the early institution of ventilatory support. This will
facilitate the selection of patients needing intensive
management in the ICU.?!

In our study, 49 (35%) of 140 patients developed
RF and 91 (65%) did not develop RF. Out of 91
patients who did not develop respiratory failure 10
patients died, 4 due to septicemia and 6 due to sudden
cardiac arrest (Table 6).

The consciousness level of each patient was
judged according to GCS score at the time of
admission. From the study it was found that a lower
GCS score (3—6) on admission was associated with
more incidences of RF (72.2%) and more mortality
(Table 3).

In our study sensitivity of QTc in predicting RF
when 0.45 sec was used as best cut off was 91.8% and
specificity was 92.3 % (Table 4, Fig. 1).

When best cut off of 8 was taken for GCS in pre-
dicting mortality its sensitivity is 87.8% and speci-
ficity is 84.6%. AUC when calculated by ROC is
0.94 (0.89, 0.97) (Table 5 and Fig. 2).

Although rapid changes in the level of con-
sciousness in poisoning cases may raise a question
of the role of GCS on admission in predicting out-
come, Ezadi Mood and colleagues® showed that the
admission GCS score as well as its components can
be validated for poisoned patients with mixed drug
ingestion.

Grmec and colleagues® studied 65 patients of
OP poisoning. Their results showed that the group
with complications had significantly different val-
ues of measured parameters, including a longer
QTc interval and lower GCS score, a higher num-
ber of intubations and a worse outcome. They have
concluded that GCS score and QTc interval have
been shown to be equally good in predicting RF
as well as hospital mortality in patients with OP
poisoning.?

Okhan Akdur and colleagues® studied the effec-
tiveness of poison severity score (PSS), GCS score
and corrected QTc in predicting the outcome of acute
OP poisoning. They found a significant correlation
between GCS and PSS for grade 3 and grade 4 cases.
They have stated that GCS is a parameter that helps
clinicians to identify advanced-grade OP poison-
ing patients during initial assessment in the emer-
gency department. However, ECG findings such as

Table 2. Common presenting complaints in patients of OP
compound poisoning.

Sr. no. Complaints Total

1 Vomiting 135 (96.4%)
2 Restlessness 121 (86.4%)
3 Convulsions 39 (27.9%)
4 Increased salivation 74 (52.9%)
5 Cough 3 (21%)

6 Palpitations 11 (79%)

7 Breathlessness 10 (7.1%)

Note: These complaints are not mutually exclusive from each other.
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Table 3. Comparison of various parameters in patients who did and did not survive.

Sr. no. Parameter Survived Died P value
n=91 n =49
1 Mean age in years 31.50 31.85 0.65
2 Gender
Males 72 (63.15%) 42 (36.8%) 0.339
Female 19 (73.07%) 48 (97.95%) c2 0915
3 Intension of poisoning suicidal 76 (83.51%) 48 (97.95%) c26.630
0.010
Accidental 15 (16.49%) 1 (2.05%)
4 Mean time interval for 7.64 £9.30 8.14 £ 8.46 c?2.374
hospitalization in hours 0.1233
5 Mean GCS score 10.83 £2.20 5.81+£1.95 c?24.676
0.0092
6 Mean QTc interval 0.41+£0.05 0.50 £0.07 c?55.97
0.00
7 Mean serum cholinesterase levels 768.86 + 300.01 626.81 + 192.68 0.000
8 Presence of respiratory failure 10 (11%) 39 (79.6%) 0.000
9 No respiratory failure 81 (89%) 10 (20.4%) c? 65.889

Notes: When various parameters were compared between patients who did and did not survive, age, gender, and duration of hospitalization were
not significantly different. However, intension-to-poison, GCS score, QTc interval, serum cholinesterase levels and presence of RF were significantly

different.

prolonged QTcs are not effective for determination
of short-term prognosis, and show no relationship
with the PSS.

Cander and colleagues® conducted a study
including 25 patients with OP compound poisoning.
They found that the mean GCS value was significantly
lower compared to that of the group that survived.

Davies and colleagues®® studied 1365 patients
with a history of OP poisoning. They found that
GCS, the International Program On Chemical
Safety Poison (IPCS), and the PSS were similarly
effective at predicting outcomes. Patients present-
ing with a GCS = 13 need intensive monitoring and
treatment.

Sungur and colleagues?’ studied 47 patients of OP
poisoning. 10 (21.2%) patients required mechani-
cal ventilation. The mortality rate for the patients

who required mechanical ventilation was 50%. The
mortality rate was 21.6% for the patients who were
not mechanically ventilated. So they have concluded
that since RF is the major reason for mortality, care-
ful monitoring, appropriate management and early
recognition of this components may decrease the
mortality rate among these patients.

The mean serum cholinesterase levels in Group
A and Group B in our study differ significantly
(Tables 1 and 3). Rehiman and colleagues® also
found a significant correlation of serum cholinest-
erase levels with the severity and ultimate prognosis
in OP poisoning. Siu* showed that severity of OP
poisoning can be predicted by serum cholinesterase
levels. However, Nouira and colleagues®® found that
mean cholinesterase levels did not correlate with
respiratory failure.

Table 4. Comparison between GCS score and QTc interval in predicting RF.

Parameters Best cut off Sensitivity (95% CI) Specificity (95% CI) AUC (95% ClI)

GCS 8 80.2 79.6 0.8714
(70.6-87.8) (65.7-89.8) (0.81, 0.92)

QTc interval 0.46 91.8 92.3 0.94
(80.4-97.7) (84.8-96.9) (0.89-0.98)

Notes: When a best cut off of 8 was taken for GCS in predicting the respiratory failure its sensitivity was 80.2 (70.6—-87.8) and its specificity was 79.6
(65.7—89.8) The area under the curve when calculated by ROC is 0.871 (0.81, 0.92) (Fig. 1). When QTc used for predicting RF with the best cut off of 0.46,
its sensitivity is 91.8 (80.4-97.7) and specificity is 92.3 (84.8-96.9). The area under the curve when calculated by ROC is 0.94 (0.89, 0.98).
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Table 5. Comparison between GCS score and QTc interval in predicating mortality.

Parameters Best cut off Sensitivity (95% Cl) Specificity (95% CI) AUC (95% CI)

GCs 8 87.8 84.6 0.94
(75.2-95.4) (75.5-91.3) (0.89, 0.97)

QTc interval 0.46 83.7 87.9 0.84
(70.3-92.7) (79.4-93.8) (0.77, 0.89)

Notes: When a best cut off of 8 was taken for GCS in predicting mortality, its sensitivity was 87.8 and its specificity was 84.6. When QTc was used for
predicting mortality, the best cut off was 0.46, its sensitivity was 83.7 and its specificity was 87.9.

Our study shows that RF in patients with OP
compound poisoning can be predicted by simple
variables such as the presence of lower GCS on
admission, and prolonged QTc on admission. These
prognostic parameters can help doctors at periph-
eral health centers successfully predict outcomes.
This way, high-risk cases can be referred to higher
centers for expert management without wasting time,
after necessary initial treatment such as doses of Atro-
pine to assist with ventilation in patients with respira-
tory failure (Table 4).

In this way, the incidence of compilation and
hence mortality due to OP compound poisoning can
be reduced. For this reason it is necessary to train
the doctors at the periphery, making them realize the
importance of early treatment in OP poisoning and
how to identify high-risk patients.

One limitation of our study is that the type of OP
ingested could not be identified in all patients.
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Table 6. Outcome in patients with OP compound poisoning.

Group A Group B
n=49 n=91
Survived 10 81
Died 39 10

Notes: Out of 10 patients who did not develop RF, 4 patents died of
septicemia and 6 died of sudden cardiac arrest.
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