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ABSTRACT

The organophosphorous insecticides (OPIs) is
widely used. The toxicity of OPIs is related to many
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_ amylase and lipase enzymes. Average duration of
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outcome. The aim of this work wasto evaluate the role
of average days of admission, serum amylase and
lipase enzymes in assessing OPIs poisoning severity,
outcome, and complications in acutely OPIs poisoned
patients admitted to Poison control center at Zagazig
University Hospitals. This study was carried out on 36
OPIs poisoned patients on 7 months duration from
May 2019 till November 2019. We scored the cases
on first day of admission using POP score. Serum
amylase and lipase were calculated on the day of admission and repeated after 24h.
Results: Cases ranged between 3 and 66 years old with a mean age of 32.7+17.96.
Serum amylase was correlated with OPIs poisoning severity, outcome, and
complications, but not predictor of them. Serum lipase was not correlated with OPIs
poisoning severity, outcome, and complications. Average days of admission were
correlated with OPIs poisoning severity, outcome, and complications but predictor of
outcome only. It is recommended to do further studies with large sample size for more
accurate evaluation of the correlation with organophosphorous insecticides poisoning.
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I. INTRODUCTION associated compounds (King and

Organophosphorous  insecticides Aaron, - 2015).  OPI poisoning s

(OPIs) are used worldwide and can also responsible for many morbidities and

be used as chemical weapons with their mortalities - worldwide, - especially in
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developing countries, including Egypt.
Their easy accessibility and lack of
knowledge of their risks are the
explanation for this high morbidity and
mortality (Kim et al., 2013; Vijaya et
al., 2010). The mortality rate could
exceed 40% of all cases, even if
adequately handled (Careyetal., 2013).

Organophosphorous  insecticides
interact by suppressing the
cholinesterase enzyme (AChE) which
enables  acetylcholine  (Ach) to
accumulate  massively  within  the
synapse. This contributes to over-
stimulation in the central and peripheral
nervous  systems of  cholinergic
receptors (nicotinic and muscarinic
receptors), which causes the distinctive
presentations of organophosphorous

poisoning ( El-Sheikh etal., 2018).

In OPIs toxicity, the cause of
death is usually due to respiratory
failure, but may also be due to other
complications such as arrhythmia,
pulmonary edema, pneumonia,
pancreatitis, and renal failure ( Lee et

al., 2015).

Prognostic factors are observable
outcome-related substances in people
with a given illness or health disorder,

including basic measures such as the
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index of body mass and sophisticated
measures such as biomarkers. They can
contribute to the diagnosis and caneven
estimate the response to treatment.
Many variables can be used in acute OP
poisoning to diagnose  poisoning

severity and fatality (Tang etal., 2016).

In the presentation, morbidity
prediction may aid in decision-making
in areas with limited resources, such as
rural settings in developing countries
(Yeetal., 2013).

Organophosphorous poisoning is
associated with wvarious biochemical
abnormalities such as changes in serum
amylase and lipase enzymes (Sumathi
etal., 2014).

The aim of this work was to
evaluate the role of amylase, lipase
enzymes and average days of admission
in assessing severity, outcome, and
complications in acutely OPIs poisoned
patients admitted to the poison control
center (PCC) or intensive care units at
Zagazig University Hospitals, which
may help in improving the course of
management and deciding the best

pathway of care.

Il. SUBJECTSAND METHODS

This prospective cohort study was

carried out at the period between the
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beginnings of May 2019 till the end of
November  2019.

performing the study was obtained from

Approval  for
Forensic  Medicine and Clinical
Toxicology Department and Ethical
committee  of scientific  research
(Institutional Research Board "IRB"),
Faculty = of Medicine, Zagazig
University (ZU-IRB # 5528, August

2019).

The selected patients of both sexes
with acute OPIs exposure diagnosed

through four criteria:
1. History of exposure to OPIs.

2. Characteristic toxic syndrome of
OPIs toxicity.

3. Improvement of muscarinic
symptoms and signs after atropine

administration.
4. Low serum AChE activity.

Patients with any disease which can
reduce AChE activity, patients with
comorbidities as severe heart disease,
heart failure, kidney disease, diabetes or
cancer and patients who had received an
intravenous injection of Ringer solution
or sodium lactate Ringer solution prior
to or within 6 h after admission to the
hospital were excluded. As result to

these exclusion criteria, this study
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included only 36 subjects. Informed
consent from the patients about the

study was obtained.

Personal history including name, age,
sex and occupation, poisoning history
including history of OPIs exposure,
route of exposure, type of substance and
treatment before arrival were obtained.
In addition, we scored the cases on
admission using Peradeniya
Organophosphorous Poisoning (POP)

scale.

Serum amylase, lipase and AChE were
measured in Ultra laboratories, Zagazig
branch, Egypt. Serum AChE was
determined by colorimetric test, serum
amylase was counted by a Kkinetic
method using Spectrum (GALG2-CNP
kity —and lipase was measured
colorimetrically by Kkinetic method
using (Spectrum DGMRE Kkit).

Statistical Designs:

Data were analyzed by Statistical
Package of Social Science (SPSS),
software version 20 (SPSS, Chicago,
IL, USA, 2009). The comparison was
done wusing ANOVA (analysis of
variance) test, followed Dby Least
Significance Difference test "LSD" for
multiple comparisons between groups,

student "t" test, paired t- test, chi-square
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test, correlation co-efficient rank test,
multiple linear regression analysis and
Receiver operating characteristic curve
(ROC) using the Area under the Curve
(AUC), cut off points, sensitivity,
specificity, positive predictive value,

and negative predictive value.

For all above-mentioned statistical tests
done, the threshold of significance was

fixed at 5% level (P-value).

P wvalue of > 0.05 indicates non-

significant results.

P value of < 0.05 indicates significant

results.

The smaller the P value obtained; the

more significant results are.

I11.  RESULTS

This  minimal risk prospective
cohort study was conducted in Zagazig
Poison Control Center (PCC) or
intensive care unit (ICU) at Zagazig
University Hospitals from the start of
May 2019 till the end of November
2019.

Table (1) showed that the mean age
of studied patients was 32.7 years and
ranged from 3 to 66 years. Toxic
substances and route of exposure are
illustrated in table (2). It was found

that 36.1% of toxic substances were
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unknown, 33.3% were chlropyrifos,
19.4% were malathion and 11.1%
were parathion. In addition, ingestion
represented 69.4%. While, dermal and
inhalation represented 30.6%.

Table (3) clarified that 61.1% of
studied patients had moderate toxicity,
25% had mild toxicity, while 13.9%
had severe toxicity according to POP
score. Also, 86.1% were discharged
compared to 13.9% died. Moreover,
80.6% had no complications
compared to 19.4% had
complications. These complications
were cardiac arrest and shock (5.6%),
chest infection (8.3%), coma (2.8%)
and seizures (2.8%).

Table (4) showed that there was
(P<0.05)

relation between age of the studied

statistically significant
patients and severity according to POP
score. While there was no statistically
significant (P>0.05) relation between
sex and severity. Table (5) showed that
there was statistically highly significant
(P<0.001) relation between route of
exposure and severity according to POP
score. While there was no statistically
significant (P>0.05) relation between

toxic substances and severity.

Table (6) showed that there was no

statistically significant (P>0.05)
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relation between age and sex of the
studied patients and outcomes. Table
(7) showed that there was no
statistically (P>0.05)
relation between toxic substances and

significant

route of exposure and outcomes. Table
(8) showed that there was no
statistically (P>0.05)
relation between age and sex of the

significant

studied patients and complications.

Table (9) showed that there was
statistically (P<0.05)
relation between route of exposure and

significant

complications. While there was no
(P>0.05)

relation between toxic substances and

statistically significant
complications. Table (10) illustrated
that there was statistically highly
significant (p<0.01) difference among
patients had mild, moderate, and severe
toxicity as regard mean values of
amylase on admission and post 24hours
and average days of admission using
ANOVA test while lipase showed non-
significant difference on admission and

post 24hours.

Table (11) illustrated that there was
statistically highly significant
(p<0.001) increase in average days of
admission of dead patients compared to
discharged patients. While there was

not statistically significant (P>0.05)
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difference betweendead and discharged
patients as regard mean values of
amylase and lipase on admission and
post 24hours using student t- test

Table (12) illustrated that there
was statistically highly  significant
(p<0.001) increase in average days of
admission in  patients who had
complications compared to patients
without complications. While there was
not statistically significant (P>0.05)
difference between both groups as
regard mean values of amylase and
lipase on admission and post 24hours

using student t- test.

Table (13) showed that there was a
positive highly significant (p<0.001)
correlation between amylase, days of
admission and severity. However, there
was no significant (p>0.05) correlation
between lipase and severity. Table (14)
showed that there was a positive highly
(p<0.001)
between all studied parameters and

significant correlation

outcomes except lipase.

Table (15) showed that there
was a positive highly  significant
(p<0.001) correlation between POP,
amylase, days of admission and
complications. However, there was no
(p>0.05)
between lipase and complications.

significant correlation
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Table (16) showed that amylase, lipase,
and days of admission could not be used
in severity prediction. Table (17)
showed that days of admission were
highly statistically
(p<0.001) predictors of outcome of

significant
organophosphate  poisoning. ~ While
POP, amylase, and lipase could not be
used in outcome prediction.

ROC curve analysis to assess the

predictors of severity of OP poisoning

(Table 18) and fig. (1) showed that the
area under the curve for days of
admission was 0.977. Also, it was
found that days of admission at cut off
> 55 had sensitivity 80% and
specificity 96.8%.

Table (19) showed that POP,
amylase, lipase, and days of admission
could not be used in complications

prediction.

Table 1: Frequency of age and sex of studied organophosphorous poisoned patients at
Zagazig University Hospitals from May 2019 till November 2019

SD: standard deviation; n: number of subjects

<20 11
20-40 9
>40-60 14
>60 2
Mean £SD

Range

Female 11

30.6
25.0
38.9
5.6
32.7+17.96
3-66

69.4
30.6

Table 2: Frequency of toxic substances and route of exposure to organophosphorous
insecticides at Zagazig University Hospitals from May 2019 till November 2019

Chlropyrifos 22, 40
and48%

Malathion 5, 8, 20%
Parathion 20,8%
Unknown

Dermal and inhalation

- Ingestion

n: number of subjects

Zagazig J. Forensic Med.& Toxicology

12 33.3
7 19.4
4 111

13 36.1

11 30.6

25 69.4
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Table 3: Distribution of organophosphorous poisoned patients according to Severity
(POP score), outcomes and complications at Zagazig University Hospitals from May
2019 till November 2019

Mild 9 25.0
Moderate 22 61.1
Severe 5 13.9
_ Discharged 31 86.1
Died 5 13.9
Not 29 80.6
- Complicated
Complicated 7 19.4
Cardiac (Arrest 2 5.6
and shock)
Chest infection 3 8.3
Others 1 2.8
Coma 1 2.8
Seizures

n: number of subjects POP score: Peradeniya Organophosphorous Poisoning

Table 4: Relation between age and sex of the studied organophosphorous poisoned
patients and severity according to POP score using Chi-Square test at Zagazig
University Hospitals from May 2019 till November 2019

Mild (n=9) Moderate (n=22) Severe (n=5)

No. % No. % No. %

<20 (n=11) 0 0.0 11 100 0 0.0
20-40(n=9) 3 333 3 333 3 333 1578 (o15*
>40-60 (n=14) 6 42.9 7 50.0 1 7.1
>60 (n=2) 0 0.0 1 50.0 1 50.0
- Male (n=25) 9 36.0 13 52.0 3 12.0 5.28 0.071#

Female (n=11) O 0.0 9 81.8 2 18.2

#: statistically non-significant (p>0.05).  *: statistically significant (P<0.05).

n: number of subjects POP score: Peradeniya Organophosphorous Poisoning
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Table 5: Relation between toxic substances and route of exposure and severity
according to POP score at Zagazig University Hospitals from May to November 2019
using Chi-Square test
Parameters

Severity according to POP score P-value
Mild (n=9) Moderate (n=22) Severe (n=5)

No. % No. % No. %
1- Toxic Chlorpyrifos 1 8.3 7 58.3 4 33.3
substances 22 40

and48%
(n=12)

9.444 0.150#

Malathion 5, 1 14.3 5 71.4 1 143
8, 20% (n=7)

Parathion 2 50.0 2 50.0 0 0.0
20,8% (n=4)

Unknown 5 38.5 8 61.5 0 0.0
(n=13)

2- Route of Dermal and 8 72.7 3 27.3 0 0.0 19.6 <0.001**
exposure inhalation

(n=11)

| ngestion 1 4.0 19 76.0 5 20.0

(n=25)

#: statistically non-significant (p>0.05). **: statistically highly significant (P<0.001).

n: number of subjects POP score: Peradeniya Organophosphorous Poisoning
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Table 6: Relation between age and sex of the studied organophosphorous poisoned
patients and outcomes at Zagazig University Hospitals from May to November 2019
using Chi-Square test

Discharged (n=31)

Died (n=5)

No. % No. %
<20 (n=11) 10 90.9 1 9.1
20-40(n=9) 6 66.7 3 33.3 39 0.271#
>40-60 (n=14) 13 9.9 1 7.1
>60 (n=2) 2 100.0 0 0.0

2

- Male (n=25) 23 92.0 8.0 2.4 0.123#
Female (n=11) 8 72.7 3 27.3

#: statistically non-significant (p>0.05). n: number of subjects

Table 7: Relation between toxic substances and route of exposure and outcomes at
Zagazig University Hospitals from May to November 2019 using Chi-Square test

Discharged (n=31) Died (n=5)

No. % No. %
Chlorpyrifos 9 75.0 3 25.0
22, 40
(n=12)
Malathion 5, 6 85.7 1 14.3
8, 20% (n=7)
Parathion 4 100.0 0 0.0
20,8% (n=4)
Unknown 12 92.3 1 7.7
(n=13)
Dermal and 11 100.0 0 0.0
inhalation 256 0.11#
(n=11)
Ingestion 20 80.0 5 20.0
(n=25)

#: statistically non-significant (p>0.05).
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Table 8: Relation between age and sex of the studied organophosphorous poisoned
patients and complications at Zagazig University Hospitals from May to November
2019 using Chi-Square test

Complicated (n=7)

Not Complicated

(n=29)
No. % No. %
<20 (n=11) 10 90.9 1 9.1
20-40(n=9) 6 66.7 3 33.3 3.29 0.35#
40-60 (n=14) 12 85.7 2 14.3
>60 (n=2) 1 50.0 1 50.0
4

- Male (n=25) 21 84.0 16.0
Female (n=11) 8 72.7 3 27.3 0.62 0.43#

n: number of subjects #: statistically non-significant (p>0.05).

Table 9: Relation between toxic substances and route of exposure and complications at
Zagazig University Hospitals from May to November 2019 using Chi-Square test

Complicated (n=7)

Not Complicated

(n=29)

No. % No. %
Chlorpyrifos 7 58.3 5 41.7
22, 40 6.014 0.111#
and48%
(n=12)
Malathion 5, 6 85.7 1 14.3
8, 20% (n=7)
Parathion 4 100.0 0 0.0
20,8% (n=4)
Unknown 12 92.3 1 1.7
(n=13)
Dermal and 11 100.0 0 0.0
inhalation 3.8 0.05*
(n=11)
Ingestion 18 72.0 7 28.0
(n=25)

#: statistically non-significant (p>0.05). *: statistically significant (P<0.05).
n: number of subjects
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Table 10: Comparison among mild, moderate, and severe groups as regard mean values
of amylase, lipase (on admission and post 24hours) and average days of admission at
Zagazig University Hospitals from May 2019 to November 2019 using ANOVA and
paired t-test

- Mean £SD --

0 hrs. 56.56+12 69.05+15.68 177.6+151 9.361 0.001**

24 hrs. 48.67+14 51.27+10.56 95.6+79.67 4960 0.01**
Paired-t 1.703 5.033 2.11
P2 0.127# <0.001** 0.102#
0 hrs. 32.56+7.5 30.95+8.18 40.2+22.73 1.467 0.245#
34.67+8.2 37.73+6.91 28.8+9.68 2.909 0.069#
Paired-t 0.590 2.970 1.43
P2 0.571# 0.007** 0.23#
2.1+0.33 3.41+1.01 8.6+5.98 14.38  <0.001*
8 *

N.B All values are expressed as mean £SD. (SD: standard deviation) #: statistically
non -significant (p>0.05) *: statistically highly significant (p<0.05) **: statistically
highly significant (p<0.01) (P1: P of F test, P2: P of Paired t- test) hrs.: hours n:
number of subjects

Table 11: Comparison between discharged and died groups as regard mean values of
amylase, lipase (on admission and post 24hours) and average days of admission at
Zagazig University Hospitals from May 2019 till November 2019 using student t-test

67.74+21.42 163.2+157.67 1.35 0.247#

49.9+12.31 99.4+75.75 1.458 0.218#

32.8+11.48 31.8+8.70 0.181 0.858#

36.7+7.26 29.4+10.53 1.975 0.056#

2.94+0.89 9.2+5.4 6.4 <0.001**

N.B All values are expressed as mean £SD. (SD: standard deviation) n: number of
subjects #: statistically non-significant (p>0.05) **: statistically highly significant
(p<0.001)
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Table 12: Comparison between not complicated and complicated groups as regard mean
values of amylase, lipase (on admission and post 24hours) and days of admission from
May to November 2019 at Zagazig University Hospitals by student t-test

6¢.1Y£15.7 148.9+132.59 1.678 0.144#

50.2+11.36 83.9+68.38 1.296 0.242#

30.9+7.85 39.85+18.64 1.245 0.256#

36.7+7.49 31.85+9.58 1.441 0.159#

2.93+0.9 7.4+5.3 4.45 <0.001**

All values are expressed as mean £SD. (SD: standard deviation) n: number of subjects #:
statistically non-significant (p>0.05) **: statistically highly significant (p<0.001)

Table 13: Pearson’s correlation coefficient statistical test of severity and Amylase,
Lipase, and days of admission.

Amylase (UL) 0.467 0.004*
Lipase (UL) 0.152 0.377#

#: statistically non-significant (p>0.05) **: statistically highly significant (p<0.001), r:
correlation coefficient POP score: Peradeniya Organophosphorous Poisoning

Table 14: Pearson’s correlation coefficient statistical test of outcomes and POP score,
amylase, lipase, and days of admission.
Parameters Outcomes

R P
0.545 0.001**
“Amylase (U/L) 0.529 0.001**
Lipase (UL) -0.205 0.230#

_ 0.739 <0.001**

#: statistically non-significant (p>0.05) **: statistically highly significant (p<0.001)
r: correlation coefficient POP score: Peradeniya Organophosphorous Poisoning
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Table 15: Pearson’s correlation coefficient statistical test of complications and POP
score, amylase, lipase, and days of admission.

_ R p-value

0.711 0.001**
0.492 0.002**
0.117 0.495#
0.607 <0.001**

#: statistically non-significant (p>0.05) **: statistically highly significant (p<0.001)
r: correlation coefficient POP score: Peradeniya Organophosphorous Poisoning

Table 16: Multiple regression analysis for factors predicting severity.

B Std. Error  Beta

1.932 1.357 1.424 0.165
-0.003 0.065 -0.005 -0.053 0.958#
-0.006 0.004 -0.147 -1.509 0.142#

0.021 0.020 0.079 1.056 0.300#

#: statistically non-significant (p>0.05) **: statistically highly significant (p<0.001)

Table 17: Multiple regression analysis for factors predicting outcome

Std. Error  Beta —

-0.631 0.300 -2.102 0.045
0.045 0.040 0.248 1121 0.272#
0.001 0.001 0.171 1.442 0.161#

-0.005 0.004 -0.107 -1.199 0.241#
0.045 0.014 0.384 3.282 0.003**

#: statistically non-significant (p>0.05) **: statistically highly significant (p<0.001)
POP score: Peradeniya Organophosphorous Poisoning
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Table 18: Sensitivity, specificity, and accuracy rate of predictor of outcome

>55 0.977 80.0 96.8 80.0 968 944

AUC: Area under Curve (Receiver Operating Curve), PPV:Positive Predictive Value,
NPV: Negative Predictive Value

ROC Curve
10
Source of the
Curve
— Days of admission

05— Reference Line

0.6
=y
=
k=
w
c
@
o 0.4+

0.2

0o T T T T

oo 0.2 0.4 oG 0.8 1.0
1 - Specificity

Diagonal segments are produced by ties.
Figure (1): ROC curve analysis to assess the predictors of outcome of OP Is poisoning

Table 19: Multiple regression analysis for factors predicting complications

w

Std. Error  Beta

"(Constant) | -0.894 0.488 11.832 0.078
_POPscore = 0.076 0.066 0.363 1.156 0.2584
- Amylase 0.001 0.001 0.165 0.979 0.336#
‘Lipase | 0.008 0.007 0.138 1.088 0.286#
- 0.042 0.022 0.311 1.873 0.072#

#: statistically non-significant (p>0.05) **: statistically highly significant (p<0.001)
POP score: Peradeniya Organophosphorous Poisoning
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IV. DISCUSSION

Toxicity with OPIsis amajor health
problem(Alejo-Gonzéalez et al., 2018).
Organophosphates are potent inhibitors
of acetyl cholinesterase. As a result, the
acetylcholine substrate is accumulated.
Continued stimulation causes clinical
signs and symptoms of
organophosphate poisoning, including
muscarinic,  nicotinic, and central
nervous system (EI Naggar et al.,

2009).

Diagnosis of OPIs poisoning is
mainly  clinical and needs an
experienced clinician and high index
suspicion. It is confirmed by decrease
in the level of cholinesterase enzyme
(El- Naggar et al., 2009). Any delay in
the diagnosis of poisoning may lead to
insufficient treatment, and increase
mortality rates of these cases ( Lee and
Tai, 2001).

Senanayeke et al. (1993) and
Chaudhary et al. (2019) have shown
that the POP score can effectively
accessthe intensity, morbidity and
mortality of OPIs poisoned patients.
POP score is a useful predictor of
severity of OPIs poisoning. So, in this
study, we have used POP score as

severity indicator then it was used to

Zagazig J. Forensic Med.& Toxicology
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find the association between the
severity of poisoning and other
parameters like amylase and lipase

enzymes.

In the present study, the overall
mortality rate was 13. 9 %. These
results goes parallel with Gunduz et al.
( 2015) who reported mortality rate of
13.9 % in their study. Another study
done at Zagazig University Hospitals
where mortality rate reached 11.53 %
(Amin etal., 2018). Also, Moussa et al.
(2018) study which performed at Ain
Shams University Hospitals reported

mortality rate by 10 %.

In the current study, the incidence
rate of complications was 19. 4 % and
the most common complications were
chest complications in 8.3 % of all cases
followed by cardiac complications in
5.6 % of all cases, while coma in 2.8 %
and seizures in 2.8 % of cases. Bilal et
al. (2014) agreed with these results,
Moreover, Gunduz et al. (2015) study
found that the cause of death was
respiratory failure in 68 % of died cases
followed by cardiac arrest in 20%, then
renal failure 12%. Moreover, Chintale
et al. (2016) confirmed that respiratory
failure was the most common

complication.
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Hulse et al. (2014) explained that
most fatalities after
OPIs poisoning occur due to hypoxia
caused by a combination of acute
cholinergic effects with central apnea.
Other deaths have occurred later due to
cardiovascular shock, neuromuscular
junction  (NMJ) dysfunction, or
complications of decreased level of

consciousness.

As a result of the present study, the
rise in  serum amylase level on
admission  coincided with severity.
However, there was no significant
relation between serum amylase and
outcome or complications. In addition,
serum amylase had a positive highly
significant correlation with severity,

outcome, and complications.

Similar results recorded that acute
pancreatitis was not a rare complication
of OPIs
hyperamylasemia was more frequently
seen in OPIs (Chaturvedi, 2014; Sahin
et al, 2002). Sumathi et al.(2014)

reported a significant association of

poisoning and

elevation of amylase level with the
severity of OPIs poisoning. This may be
due to the fact that acute pancreatitis is
caused by excessive cholinergic

stimulation of the pancreas by OPIs.

Zagazig J. Forensic Med.& Toxicology

91

Also, our results agreed with Adhil
and Sudharsan (2015) who declared
that serum amylase may be used as a
marker for detection of the severity in
OPlsintoxication. Serum amylase level
can allow early detection of severity
and the identification of those atrisk of
developing complications in
organophosphorous poisoning, so that it
can be used as a useful biomarker in
OPIs patients (Mahto, 2019; Salame
and Wani, 2017). In addition, Sert et
al.(2018) have been found elevated
amylase in their study and the high

values were related to the death rates.

In addition, Nagabhiru (2020)
reported significant increase in the level
of serum amylase after OPIs poisoning
patients whose suffer from
complications  such as  seizures,
depression, fasciculation, respiratory
disorders, and poor outcome with these
cases and concluded that serum
amylase levels can be interpreted as a
marker for the toxicity of OPIs.

Patients with elevated serum
amylase had normal serum lipase, so
hyperamylasemia was suggested to be
from salivary origin and not from
pancreatic origin (Gokel et al., 2002).
Elevated amylase level in OPIs
poisoned patients may be explained by
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excessive stimulation of muscarinic
receptors leading to hyper secretion of

salivary glands (Sung etal., 1998).

However, Koirala et al. (2019)
found that all patients with OPIs
poisoning had elevation in serum
amylase level but the level did not
proportionate with the severity of
poisoning assessed by POP score, and
this increase in serum amylase usually
decreases or regains to normal in

survived patient at period of admission.

The results of our study revealed
that, there was no difference in serum
lipase level with the change of severity
of poisoning on admission or after 24 h.
Also, there was no relation between
serum lipase level and both outcome
and complications. In addition, there
was no significant correlation between
serum lipase and severity, outcome, or

complications.

These results are matched with
Sumathi etal. (2014), who reported that
serum lipase didn’t show any
significant correlation with AChE or
OPIs poisoning severity. Unlike our
results, Adhil and Sudharsan (2015) and
Moussa et al. (2018) showed significant
correlation between lipase and severity

of poisoning. This difference in results
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may be related to limited number of

cases in our study.

The average days of admission were
increased with the increase of the
severity. There was an increase in days
of admission on both died and
complicated groups than survivors and
non-complicated groups. In addition,
there was a positive highly significant
correlation between days of admission
and severity. There was a positive
highly significant correlation between
days of admission and outcome, also
between days of admission and
complications. By using multiple
regression analysis, days of admission
was statistically highly  significant

predictor of the outcome.

These results were in agreement
with Lee and Tai (2001) who reported
that the length of ICU stay had a
significant correlation with the patient
severity. Also, Rehiman et al. (2008)
stated that days of hospitalization were
useful for assessing the severity of OPIs
poisoned cases. Dong et al. (2020)
observed that patients with high
APACHE Il score and SOFA score

needed longer duration of hospital stay.

Our results agreed with Sert et al.
(2018) who concluded that mortality
depends on the degree of poisoning
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severity, and the length of mechanical
ventilation. On the other hand, our
results differ from Sam et al. (2009),
who reported non-significant
correlation was observed between
poisoning severity and the

hospitalization period.
V. CONCLUSION

Poisoning with OPIs is a major
health problem mainly in developing
countries like Egypt especially in rural
areas due to their availability. There
was a positive highly  significant
correlation between serum amylase and
severity, outcome, and complications,
but not predictor of neither of them.
Also, there was no relation between
serum lipase level and severity,
outcome, and complications. The
average days of admission were related
to poisoning severity, outcome, and
complications. A positive  highly
significant  correlation was found
between days of admission and
severity, outcome, and complications.
Days of admission was statistically
highly significant predictor of the

outcome.

VI. RECOMMENDATIONS
On the light of the results of the

present study, we recommend Using
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days of admission as predictors of OPIs
poisoning  outcome. Using serum
amylase and lipase level on admission
and repeating them are not beneficial.
Furthers studies to find more accepted
predictor for OPIs poisoning.

VII. ACKNOWLEDGMENT

The authors thank the Directors, the
medical and nursing staff of the Poison
Control Centre, Zagazig University
hospitals for their help and support.
Moreover, great thanks to Dr. Mona

Atef for her help in statistical analysis.

Vol. (19) No. (2) July 2021



Amylase andlipase...

VIII.

References

Adhil, S., and Sudharsan, S. (2015):

Estimation of serum amylase and
lipase levels in correlation with
clinical outcome of OP poisoning.
International Journal of Modern
Research and Reviews, 3(10):
849-851.

Alejo-Gonzélez, K., Hanson-Viana, E.,

and Vazquez-Duhalt, R. (2018):
Enzymatic ~ detoxification of
organophosphorus pesticides and
related toxicants. Journal of
Pesticide Science, 43(1): 1-9.
https://doi.org/10.1584/JPESTICS

.D17-078

Amin, D. M., Abaza, M. T., Azawy, D.

S. El, and Ahmed, A. I. (2018):
Morbidity and
Indicators in Acute

Mortality

Organophosphate  Poisoning  in

Zagazig  University  Hospital,
Egypt:  Retrospective  Study.
Occupational Diseases  and
Environmental Medicine, 06(04):
130-140.

https://doi.org/10.4236/0dem.201

8.64011

El-Sheikh, A. A., Khayal, E. E. S., &

Allam, R. (2018). Human kidney

injury molecule-1 and interleukin-

Zagazig J. Forensic Med.& Toxicology

Chaturvedi,

9

18 as predictive markers of
nephrotoxicity in acute
organophosphorus poisoned
patients in Zagazig University
hospitals. Journal of Toxicology
and Environmental Health

Sciences, 10(5), 34-43.

Bilal, M., Khan, Y., Ali, S., and Naeem,

A. (2014): the Pattern of
Organophosphorus Poisoning and
It ° S Short Term Outcomes in
Various Socioeconomic  Groups.
Khyber Journal of Medical
Sciences, 4(1): 11-16.

Carey, J. L., Dunn, C., and Gaspari, R.

J. (2013): Central respiratory

failure during acute
organophosphate poisoning.
Respiratory  Physiology and

Neurobiology, 189(2): 403-410.

D. A. N. (2014):
Prevalence of Hyper Amylasemia
and Acute  Pancreatitis in
Organophosphate
IOSR Journal of Dental and
Medical Sciences, 13(1): 59-62.
https://doi.org/10.9790/0853-

13115962

Poisonings.

Chaudhary, R., Bhandari, R., Malla, G.,

Poudel, M., and Lamsal, M.
(2019): Correlation of Clinical

Vol. (19) No. (2) July 2021



Amylase andlipase... 9%
Score and Serum https://doi.org/10.1081/CLT-
Acetylcholinesterase Level as a 120014648

Predictor of Outcome among Gindiz. E.. Dursun. R.. lcer. M

Zengin, Y., Gilli, M. N., Durgun,
H. M., and Gokalp, O. (2015):

Factors affecting mortality in

Patients with Acute
Organophosphate Poisoning
Admitted in Emergency Ward of a
Tertiary Hospital. Journal of BP

patients with  organophosphate

Koirala  Institute  of Health . .
poisoning. Journal of the Pakistan

Sciences, 2(2): 19-21. Medical Association, 65(9): 967—
https://doi.org/10.3126/jbpkihs.v2 97
i2.27853

Hulse, E. J., Davies, J. O., Simpson, A.
J., Sciuto, A. M., and Eddleston,
M. (2014): Respiratory

complications of

Dong, N., Liu, J., Wang, Z., Gao, N.,
Pang, L., and Xing, J. (2020):
Development of a practical
prediction scoring system for

organophosphorus nerve agentand

severe acute organophosphate i .. .
insecticide poisoning.

poisoning. Journal of Applied
Toxicology, 40(7): 889-896.

Implications for respiratory and

critical care. American journal of

El- Naggar, A. E.R., Abdalla, M. S., EI- respiratory and critical care
Sebaey, A. S., and Badawy, S. M. medicine, 190(12): 1342-1354.
(2009):  Clinical findings and

cholinesterase levels in children of

Kim, Y. H., Yeo, J. H., Kang, M. J.,

Lee, J. H., Cho, K. W., Hwang, S.
organophosphates and carbamates

S Y., ... Kim, Y. W. (2013):
p0|s-on|r-19. European  Journal - of Performance assessment of the
Pediatrics,  168(8):  951-956. SOFA, APACHE Il scoring

https://doi.org/10.1007/s00431-
008-0866-z

system, and SAPS Il in intensive

care unit organophosphate

Gokel, Y., Gulalp, B.,and Acikalin, A. poisoned patients. Journal of
(2002): Parotitis due to Korean Medical Science, 28(12):
organophosphate intoxication. 1822-1826.

Journal of Toxicology - Clinical
Toxicology,  40(5): 563-565.

Zagazig J. Forensic Med.& Toxicology

https://doi.org/10.3346/jkms.2013
.28.12.1822

Vol. (19) No. (2) July 2021



Amylase andlipase... %€

King, A. M., and Aaron, C. K. (2015): Levels in Acute

Organophosphate and carbamate
poisoning. Emergency Medicine
Clinics, 33(1): 133-151.

Koirala, M., Baral B. R., and

Lamichanne, B. (2019): Clinical
significance of serum amylase and
glucose level in organophosphorus
poisoning. Medical Journal of
Pokhara Academy of Health
Sciences, 2(3): 121-125.
https://doi.org/10.3126/mjpahs.v2
i3.26105

Lee, F. Y., Chen, W. K., Lin, C. L., Lai,

C.Y,Wuy Y. S, Lin, I.C,, and
Kao, C. H. (2015):
Organophosphate poisoning and
subsequent acute kidney injury
Risk: A nationwide population-
based cohort study. Medicine
(United States), 94(47): €2107.
https://doi.org/10.1097/MD.00000
00000002107

Lee, P.,, and Tai, D. Y. H. (2001):

Clinical features of patients with
acute organophosphate poisoning
requiring intensive care. Intensive
Care Medicine, 27(4): 694-699.
https://doi.org/10.1007/s0013401
00895

Organophosphorus Poisoning and
It’s Correlation with Clinical
Severity. Journal of Medical
Science And Clinical Research,
7(2).

https://doi.org/10.18535/jmscr/iv7i
2.118

Moussa, M. E., Mohamed, S. A., Hilal,

M. A., Elnabi, M. A. H., and Zaki,
N. A. (2018): Ain Shams Journal
of Forensic Medicine and Clinical
Toxicology July 2018, 31: 41-50.
(July): 41-50.

Nagabhiru, S. (2020): A Prospective

Study of Serum Amylase Levels in
Acute Organophosphorus
Poisoning and its Relationship
with its Severity and Outcome.
The Journal of the Association of
Physicians of India, 68(1): 102.

Rehiman, S., Lohani, S. P., and

Bhattarai, M. D. (2008):
Correlation of serum
cholinesferase level, clinical score
of presentation and severity of
Organophosphorous  Poisoning.
Journal of the Nepal Medical
Association,  47(170):  47-52.
https://doi.org/10.31729/jnma.306

Mahto, D. K. (2019): Serum Amylase Sahin, 1., Onbasi, K., Sahin, H.,

Zagazig J. Forensic Med.& Toxicology Vol. (19) No. (2) July 2021



Amylase andlipase...

Karakaya, C., Ustun, Y., and
Noyan, T. (2002): The prevalence

of pancreatitis in organophosphate

97

Experimental Toxicology, 12(4):
297-299.
https://doi.org/10.1177/09603271

poisonings. Human and 9301200407
E i | Toxicol 21(4): .

Xperimental - Toxicology, (4) Sert, A. 1., Tark¢1 Kil¢, E., Akdemir,
175-177. .

> _ M. S., and Kavak, G. O. (2018):
https://doi.org/10.1191/09603271 Retrospective Analysis of
02ht234cr

Organophosphate Poisonings in an

Salame, N. R., and Wani, S. A. (2017): Intensive Care Unit in Turkey: A

Study of serum amylase levels in Single-Center Study. Dubai

organophosphate poisoning. Medical Journal, 1(1-4): 13-18.
International Journal of https://doi.org/10.1159/000493768
Biomedical and Advance

Sumathi, M., Kumar, S., Shashidhar, K.,
and Takkalaki, N. (2014):

Prognostic significance of various

Research, 8(12): 450-454.

Sam, K. G., Kondabolu, K., Pati, D.,

Kamath, A., Pradeep Kumar, G., biochemical parameters in acute
and Rao, P. G. M. (2009): organophosphorus poisoning.
Poisoning severity score, Toxicology International, 21(2):
APACHE Il and GCS: Effective 167-171.

clinical indices for estimating https://doi.org/10.4103/0971-
severity and predicting outcome of 6580.139800

acute  organophosphorus  and Sung, J. J. Kim, S. J.. Lee, H. B.,

Chung, J. M., Choi, Y. M., Cha, C.
I, ... and Lee, K. W. (1998):

carbamate poisoning. Journal of
Forensic and Legal Medicine,

16(5): 239-247. Anticholinesterase induces
https://doi.org/10.1016/j. jfIm.200 . .
nicotinic  receptor modulation.
8.12.004 Muscle and Nerve: Official
Senanayake, N., de Silva, H. J., and Journal of the  American
Karalliedde, L. (1993): A Scale to Association of Electrodiagnostic
Assess Severity in Medicine, 21(9): 1135-1144.

Organophosphorus  Intoxication:

Tang, W., Ruan, F., Chen, Q., Chen, S.,
POP  Scale. Human  and

Zagazig J. Forensic Med.& Toxicology Vol. (19) No. (2) July 2021



Amylase andlipase... %
Shao, X., Gao, J., and Zhang, M. Science and Research, 2(4): 199—
(2016): Independent prognostic 215.
factors for acute Ye, M., Beach, J., Martin, J. W., and
organophosphorus pesticide

Senthilselvan, A. (2013):

oisoning. Respirator Care, . .
P g P y Occupational pesticide exposures

61(7): 965-970.

_ and respiratory health.
https://doi.org/10.4187/respcare.0 International Journal of
4514 .

Environmental Research  and

Vijaya, S., Sudhakar, Y., and Public Health, 10(12): 6442—6471.

Venkateswarlu, B. (2010): Current https://doi.org/10.3390/ijerph1012
review on organophosphorus 6442

poisoning. Archieves of Applied

Zagazig J. Forensic Med.& Toxicology Vol. (19) No. (2) July 2021



Amylase andlipase... %

Al padlall
O Aailil) cild ol g DY) e ara Ao 35 Jal 28 Sanlll g Sabua¥) ey 3
Aadl (g ghuu g8l (g guanl) aanil
Jud el Glag) 3 ¢ ABpe jlad ¢ gaad 35430 3 ¢ (o A 2R
G830 dnal —ubal) AulS - & o pead) o ganad] g (o8 4] udal) audd

o2 daans asi il g Uad Ao 4y puanll 4 ) shaadl) 4y pulial) Claaall pasig
& il Qi) Qo e 3 goall A€l ) jlaca¥) e a3l cilagadl)
o o s cadiualy el 300 Jaus gie aall 8 Sl s Sl ey
Ad8Y) ALl da gie )s0 anii ga Jardl 1 (e Gaagl) OIS Al g sl 305
A pdal) Slanally sl 30d api A aall 8 Slalll s ¥ ey 3l 5 Ay
aedlia) a3 cpdll el aenill i ge (salailic Lin g 4nilii g 4y saanll 4 ) sdudl)
e Al pall o3a ol jal &5 3o daals ClLidiie o senll 4ndlSa S 5e )
Dl Y lae o A sl 4 ) studl) 4y pdiad) sl aansilly Gloas Ly a0 71
Jsaall e JsY1 asdl AWl Ulass Y019 aedss a Yo )4 gila (e
YE amy ) Si5 Jsdall as 8 Olallly Sabed¥) Gl 5 sl (ile aladialy
VAT LYY jee o gia daw 1T 57 G a5 VA il del
Y 1 phise gl (81 ¢ alliclina g anilis g aanll 3 ) ghady SabiaY) a3 Jasi )
ALl o s Jas ) i Lnall 5 Aot 5 aansill 55y U e alll (55 ol agiie
el by oaa gy Jad Aaiill ydpe oS0 g il Liaall g A il 5 aanal) 505 e 4lEY)
aaniill ae AN A8y ST andi ol jaY eSS due ana e Slul Al a2 3l
A saandl 4y ) st il 4 pdall Clapally

Zagazig J. Forensic Med.& Toxicology Vol. (19) No. (2) July 2021



