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INTRODUCTION  

rganophosphorus (OP) pesticides are 

organic chemicals obtained from 

phosphoric acid and from its derivatives with 

at least only one carbon-phosphorus bond 

(Mukherjee and Gupta, 2020). They are used 

widely for industrial purposes and to control 

insects in both agricultural and domestic sets 

in a lot of countries including Egypt (El-

Ebiary et al., 2016; Ganie et al., 2022). 

Unfortunately, accidental and suicidal 

poisoning is responsible for substantial rates 

of morbidity and mortality (Maksimović et 

al., 2021).  

Organophosphorus pesticides phosphorylate 

then inactivate acetylcholinesterase (AChE); 

an enzyme which breaks down acetylcholine 

neurotransmitter. Consequently, the 

accumulated acetylcholine causes hyper 

stimulation of the cholinergic system (Chen 

et al., 2021). 

The classic toxidrome of acute OP poisoning, 

includes muscarinic manifestations in the 

form of diarrhea, urination, miosis, 

bronchorrhea, bronchospasm, bradycardia, 

vomiting, salivation, lacrimation and 

hypotension. Furthermore, stimulation of 

nicotinic receptors at sympathetic ganglia and 

neuromuscular junction results in pupil 

dilatation, tachycardia, weakness, 

hypertension, fasciculations, shallow 

breathing, and sweating (Pannu et al., 2021). 

Central nervous system involvement is 

manifested by seizures, coma, and respiratory 

failure (Zobeiri, 2021).  

Treatment of acute OP poisoning depends 

mainly on cardio-respiratory stabilization and 

decontamination according to the route of 

exposure. Antidote therapy includes atropine 

and pralidoxime chloride. Atropine acts as a 

O 
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peripheral and central anti-muscarinic agent 

while, pralidoxime chloride works to 

reactivate the inhibited AChE enzyme (Abdel 

Baseer et al., 2021). 

Despite widely available treatment strategies, 

acute OP poisoning might be associated with 

significant morbidities. Furthermore, 

mortality rate may reach up to 10-20% 

(Thakur et al., 2022). In clinical situations, it 

is necessary to predict the outcome of acute 

poisoned patients to offer appropriate and in-

time treatment.  

Literature investigated different scoring 

systems and biochemical parameters to 

evaluate patients; however, controversy is still 

present about predictors of adverse outcomes 

(Acikalin et al., 2017). 

THE AIM OF THE WORK 

The current study aimed to identify simple 

and applicable predictors of adverse 

outcomes; intensive care unit (ICU) 

admission and mortality in cases of acute OP 

poisoning. 

PATIENTS AND METHODS 

Study design, setting, and ethical 

consideration 
This retrospective cohort study was conducted 

on patients with acute OP intoxication who 

were admitted to Tanta University Poison 

Control Centre (TUPCC), Egypt from 1
st
 

January 2023 till 31
th

 December 2023. The 

study was approved by the Research Ethical 

Committee - Faculty of Medicine - Tanta 

University (Approval code: 

36264PR478/12/23) and went with the 

principles of the Declaration of Helsinki. 

Coding and anonymous analysis of data were 

considered to maintain patients’ 

confidentiality. Informed consents from 

patients were waived because of the 

retrospective nature of the study.  

Inclusion criteria  
All acute OP poisoned patients aged ≥ 18 

years were included in this study. Diagnosis 

was based on history of exposure, recognition 

of the poison bottle or label, as well as, 

characteristic odor of gastric lavage contents 

or vomitus and clinical manifestations of 

cholinergic and nicotinic toxidromes 

following exposure to OP preparations. These 

manifestations include salivation, vomiting, 

diarrhea, sweating, fasciculations, and 

confusion (Kamath and Gautam, 2021).  

Exclusion criteria  
Patients younger than 18 years, both lactating 

and pregnant females, and unknown or mixed 

intoxicated patients were excluded. 

Furthermore, patients with medical illness 

like cardiovascular, renal or hepatic 

impairments, and diabetes were excluded. 

Other patients with pre-hospital intervention 

were also excluded.  

Methods  

The following data were collected 

cautiously from patients file 
I- History: Personal data in the context of age, 

sex, and residence, as well as, toxicological 

history including mode, and route of 

poisoning and pre-hospitalization period 

(delay time).  

II- Clinical Examination: 

  Clinical data were retrieved from the patients’ 

files including systemic examination, vital 

signs (pulse rate, mean arterial blood pressure 

[MAP], respiratory rate [RR], and 

temperature), and Glasgow Coma Scale 

(GCS).   

III- Laboratory investigations: 

Results of laboratory investigations were also 

collected. These laboratory findings include 

arterial blood gases (partial arterial oxygen 

pressure [PaO2], partial arterial carbon 

dioxide pressure [PaCO2], pH, and serum 

bicarbonate [HCO3]), serum sodium (Na) and 

potassium (K) levels, liver enzymes (serum 

glutamic pyruvic transaminase [SGPT] and 

serum glutamic-oxaloacetic transaminase 

[SGOT]), blood urea and serum creatinine.  

IV- Scoring system: 

1- Poisoning Severity Score (PSS) followed 

the International Programme on Chemical 

Safety (IPCS) (Persson et al., 1998). 

According to the patient’s most severe 

symptoms or signs, poisoning severity was 

classified into five grades as follows:  

- Grade 0: indicates no symptoms 

- Grade 1: symptoms are mild, transient, and 

spontaneously resolving. 

- Grade 2: prolonged or pronounced     

symptoms  

- Grade 3: symptoms are severe or life-

threatening 

-  Grade 4: death  



ORIGINAL ARTICLE                                            Identifying Predictors of Intensive Care Unit… 

ESCTJ  Vol. 12  No. (1) June, 2024                                       Aliaa A. Hodeib, Mona M. Ghonem   - 99 - 

2- Rapid Emergency Medicine Score (REMS) 

was calculated using 6 variables; age, pulse 

rate, MAP, RR, GCS, and peripheral oxygen 

saturation. The values of these variables range 

from 0 to 4 except the value of the age ranges 

from 0 to 6. The total REMS ranged from 0 to 

26. The higher value indicates a bad 

prognosis (Olsson et al. 2004). 

Outcome measures 

Patients were divided according to ICU 

admission into ICU admitted and ICU-not 

admitted patients. Based on mortality they 

were divided into expired (not survived) and 

survived patients. According to Smith and 

Nielsen (1999), indications of calling ICU 

medical staff to adult patients include 

threatened airway, respiratory arrest, 

respiratory rate more than 40 or less than 8 

breaths/min, oxygen saturation less than 90% 

on more than 50%, cardiac arrests, pulse rate 

less than 40 or more than 140 beats/minute, 

systolic blood pressure less than 90 mmHg, 

sudden drop in consciousness level (GCS falls 

by more than 2 points), repeated or continued 

seizures, and increasing arterial carbon 

dioxide tension with respiratory acidosis. 

Treatment 

Standard treatment was given to all admitted 

patients as guided by the attending physician 

according to TUPCC Protocol. This standard 

treatment involved the following: patient 

resuscitation (when indicated), dermal and/or 

gastric decontamination with administration 

of 1gm/kg activated charcoal as a single dose. 

Beside, antidotal therapy (atropine and 

oxime) was also considered according to the 

patients’ assessment. Atropine (1 to 3 mg IV) 

was given as a bolus dose and repeated every 

10 minutes to 15 minutes. The end point of 

atropine therapy was when the heart rate 

exceeded 80 beats/minute, the systolic blood 

pressure elevated to more than 80 mmHg, and 

when the chest was clear. Then, atropine was 

maintained by continuous intravenous 

infusion of 10–20% of the loading dose every 

hour (Eddleston et al., 2008).  

Toxogonin®    (1 ampoule contains 250 mg 

of obidoxime chloride in 1 ml, produced by 

Merck, Darmstadt, Germany) was given for 

nicotinic manifestations. It was given as a 

loading dose of 250 mg bolus IV, followed by 

750 mg every 24 hours until at least 12 hours 

after stopping of atropine (Roberts and 

Aaron, 2007). 
STATISTICAL ANALYSIS 

Statistical Package for Social Sciences 

(SPSS) version 27 (IBM Corp., Armonk, 

N.Y., USA) was used for analyzing the data. 

The distribution of continuous numerical data 

was tested using the Shapiro-Wilk test for 

normality. Numerical data following the 

normal distribution were presented as mean ± 

standard deviation and the comparisons 

between the two groups were done using the 

independent samples T-test. Data not 

following the normal distribution were 

presented using the median and interquartile 

range (25th–75th percentiles), and 

comparisons employed the Mann-Whitney 

test. Pearson’s Chi-square test for 

independence or Fisher’s exact test were used 

to assess the association between two 

categorical variables as appropriate. Receiver 

operating characteristics (ROC) curve was 

analyzed to assess the performance of the 

studied scores in discriminating patient’s 

outcomes. A p value <0.05 was selected to 

interpret the significance of the results. 

RESULTS 
The study herein enrolled sixty six patients 

presented with acute OP poisoning who have 

fulfilled the eligibility criteria during the 

research duration. Fifteen patients (22.7%) 

required ICU admission and the expired were 

six patients (9.1%). As table (1) illustrated, 

no significant difference was detected 

between the studied groups regarding socio-

demographic distribution (age, sex, and 

residence). Thirty eight patients (57.6%) 

alleged suicidal poisoning. Oral ingestion of 

OP was reported in 72.7% of patients. Delay 

time ranged from 1.5 to 5.5 hours. Significant 

difference was observed between ICU 

admitted and ICU-not admitted patients 

regarding both mode and route of poisoning 

(p=0.010 and 0.013, respectively). The mean 

values of pulse and respiratory rates showed 

significant increase in ICU admitted and 

expired patients. However, both MAP and 

temperature did not exhibit significant 

difference between the groups. For GCS, it 

was significantly lower in ICU admitted 

patients rather than ICU-not admitted patients 
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(p<0.001) and in non-survivors compared to 

the survivors (p=0.004). 

Figure (1) demonstrates that the most 

frequently reported manifestations were 

vomiting and abdominal colic while the least 

reported manifestations were disturbed 

consciousness and sweating. 

Statistical analysis of the results of laboratory 

investigations is demonstrated in table (2). 

Regarding PaO2 and serum HCO3, they were 

significantly lower in ICU admitted patients 

compared to ICU-not admitted patients 

(p<0.001 in both). Dead patients had 

significantly lower PaO2, pH, and serum 

HCO3 rather than survivors (p<0.031, 0.024, 

and 0.002, respectively).  

Regarding serum Na and K levels, there was 

no statistical significant difference between 

the studied groups.  

The median value of serum creatinine was 

significantly higher in ICU admitted patients 

and in non-survivors versus the corresponding 

groups (p=0.002 and 0.013, respectively), 

however the mean value of urea showed a 

significant higher level in ICU admitted 

patients rather than ICU-not admitted patients 

(p<0.001) and no significant difference 

between survived and not survived patients. 

For liver enzymes, SGPT was significantly 

higher in ICU admitted patients compared to 

ICU-not admitted patients (p=0.002). 

Regarding SGOT, it was significantly higher 

in ICU admitted patients and non survivors 

rather than their comparable groups (p<0.001 

and 0.025, respectively). 

 

 

  

Table (1): Socio-demographic characteristic, initial vital signs, and Glasgow coma scale of 

acute organophosphorus poisoning patients (n = 66 patients). 
 

Variables  ICU admitted 
n = 15 (22.7%) 

ICU-not 

admitted  
(n=51) 

p value   Expired 
n = 6 (9.1%) 

  Survived 

    (n = 60) 

p 

value 

Total 

Age (years) Mean ± SD 
(Min - Max) 

34.5 ± 16.9 
(18.0 - 66.0) 

29.1 ± 11.2 
(18.0 - 52.0) 

0.256 
 t 

35.8 ± 17.2 
(18.00 - 66.00) 

29.8 ± 12.3 
(18.00 - 62.00) 

0.271 
t 

30.3 ± 12.8 
(18.0 - 66.0) 

Sex Male 7 (46.7%) 32 (62.7%) 0.266 

X2 

5 (83.3%) 34 (56.7%) 0.388 

X2 

39 (59.1%) 

Female 8 (53.3%) 19 (37.3%) 1 (16.7%) 26 (43.3%) 27 (40.9%) 

Residence Rural 12 (80.0%) 41 (80.4%) 1.000 

X2 

4 (66.7%) 49 (81.7%) 0.377 

X2 

53 (80.3%) 

Urban 3 (20.0%) 10 (19.6%) 2 (33.3%) 11 (18.3%) 13 (19.7%) 

Mode Suicidal 13 (86.7%) 25 (49.0%) 0.010* 

X2 

5 (83.3%) 33 (55.0%) 0.230 

X2 

38 (57.6%) 

Accidental 2 (13.3%) 26 (51.0%) 1 (16.7%) 27 (45.0%) 28 (42.4%) 

Route Oral 14 (93.3%) 34 (66.7%) 0.013* 

X2 

6 (100.0%) 42 (70.0%) 0.441 

X2 

48 (72.7%) 

Inhalation 0 (0.0%)  16 (31.4%)  0 (0.0%) 16 (26.7%) 16 (24.3%) 

Cutaneous 1 (6.7%) 1 (2.0%) 0 (0.0%) 2 (3.3%) 2 (3.0%) 

Delay (hours) Median [IQR] 

(Min - Max) 

5.0 [2.5 - 6.5] 

(0.5 - 12.0) 

3.0 [1.5 - 5.0] 

(1.0 - 12.0) 

0.131 

 Z 

3.0 [2.5 - 5.0] 

(1.5 - 12.0) 

3.0 [1.5 - 5.8] 

(0.5 - 12.0) 

0.752 

Z 

3.0 [1.5 - 5.5] 

(0.5 - 12.0) 

Pulse rate 
(beats/minute) 

Mean ± SD 
(Min - Max) 

110.0 ± 25.9 
(56.0 - 153.0) 

77.0 ± 19.5 
(55.0 - 128.0) 

<0.001* 
t 

114.7 ± 30.5 
(64.0 - 153.0) 

81.5 ± 22.7 
(55.0 - 130.0) 

0.002* 
t 

84.5 ± 25.1 
(55.0 - 153.0) 

Respiratory rate 

(breaths/minute) 

Mean ± SD 

(Min - Max) 

26.6 ± 8.8 

(15.0 - 40.0) 

18.8 ± 3.4 

(14.0 - 30.0) 

0.004* 

 t 

31.7 ± 9.0 

(15.0 - 40.0) 

19.5 ± 4.4 

(14.0 - 35.0) 

0.020* 

t 

20.6 ± 6.0 

(14.0 - 40.0) 

Mean arterial 

pressure (mmHg) 

Median [IQR] 

(Min - Max) 

90.0 [83.3 - 116.7] 

(63.3 - 126.7) 

86.7 [70.0 - 96.7] 

(53.3 - 116.7) 

0.069  

Z 

90.0 [86.7 - 116.7] 

(83.3 - 116.7) 

86.7 [70.0 - 96.7] 

(53.3 - 126.7) 

0.231 

Z 

86.7 [73.3 - 96.7] 

(53.3 - 126.7) 

Temperature (°C) Mean ± SD 
(Min - Max) 

36.9 ± 0.3 
(36.5 - 37.4) 

36.8 ± 0.4 
(36.0 - 37.8) 

0.398  
t 

36.9 ± 0.2 
(36.5 - 37.2) 

36.8 ± 0.4 
(36.0 - 37.8) 

0.578 
t 

36.8 ± 0.4 
(36.0 - 37.8) 

GCS Median [IQR] 

(Min - Max) 

5.0 [3.0 - 10.0] 

(3.0 - 15.0) 

15.0 [15.0 - 15.0] 

(13.0 - 15.0) 

<0.001* 

Z 

6.0 [3.0 - 13.0] 

(3.0 - 15.0) 

15.0 [15.0 - 15.0] 

(3.0 - 15.0) 

0.004* 

Z 

15.0 [15.0 - 15.0] 

(3.0 - 15.0) 

n: number, ICU: intensive care unit, mmHg: millilitre mercury, GCS: Glasgow Coma Scale, IQR: interquartile range (25 th – 75th 

percentiles); Max: maximum; Min: minimum; SD: standard deviation; t: Independent samples T-test; Z: Mann-Whitney test; X2: 

Pearson’s Chi-square test/ Fisher’s exact test; * significant at p<0.05 
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Figure (1): Clinical manifestations among acute organophosphorus poisoned patients. 

 

 

Table (2): Initial laboratory investigations of acute organophosphorus poisoning patients                   

(n = 66 patients). 
 

Variables  ICU admitted 

n = 15 (22.7%) 

ICU-not admitted 

n = 51 

p value Expired 

n = 6 (9.1%) 

Survived 

n=60 

p 

value 

Total 

PaO2 

(mmHg) 

Mean ± SD 

(Min - Max) 

80.9 ± 13.2 

(60.0 - 100.0) 

95.7 ± 3.3 

(88.0 - 100.0) 

<0.001* 

t 

76.2 ± 14.8 

(60.0 - 99.0) 

94.0 ± 6.8 

(62.0 - 100.0) 

0.031* 

 t 

92.4 ± 9.3 

(60.0 - 100.0) 

pH Median [IQR] 

(Min - Max) 

7.37 [7.28 - 7.48] 

(6.90 - 7.55) 

7.40 [7.38 - 7.45] 

(7.34 - 7.51) 

0.170  

Z 

7.27 [7.22 - 7.41] 

(6.90 - 7.47) 

7.40 [7.37 - 7.45] 

(7.30 - 7.55) 

0.024* 

Z 

7.40 [7.37 - 7.45] 

(6.90 - 7.55) 

Serum 

HCO3 

(mmol/L) 

Median [IQR] 

(Min - Max) 

21.7 [18.2 - 23.8] 

(12.2 - 26.0) 

26.4 [22.3 - 29.0] 

(18.0 - 34.2) 

<0.001* 

Z 

18.8 [18.2 - 22.0] 

(12.2 - 23.8) 

25.9 [21.7 - 28.2] 

(16.8 - 34.2) 

0.002* 

Z 

24.5 [20.9 - 27.9] 

(12.2 - 34.2) 

PaCO2 

(mmHg) 

Median [IQR] 

(Min - Max) 

32.2 [28.7 - 44.2] 

(20.4 - 81.7) 

37.0 [30.1 - 45.2] 

(22.5 - 52.1) 

0.515  

Z 

36.1 [28.7 - 48.4] 

(24.2 - 81.7) 

36.4 [30.0 – 45.0] 

(20.4 - 52.1) 

0.905  

Z 

36.4 [29.9 - 45.1] 

(20.4 - 81.7) 

Potassium 
level 

(mmol/L) 

Mean ± SD 
(Min - Max) 

3.94 ± 0.66 
(3.00 - 5.40) 

3.78 ± 0.54 
(2.80 - 5.30) 

0.364 
 t 

4.26 ± .95 
(3.00 - 5.40) 

3.77 ± 0.50 
(2.80 - 5.30) 

0.269 
 t 

3.82 ± 0.57 
(2.80 - 5.40) 

Sodium 

level 
(mmol/L) 

Mean ± SD 

(Min - Max) 

142.7 ± 4.0 

(133.0 - 150.0) 

140.4 ± 5.0 

(130.6 - 153.0) 

0.108 

 t 

142.3 ± 5.0 

(133.0 - 147.0) 

140.8 ± 4.9 

(130.6 - 153.0) 

0.451 

 t 

140.9 ± 4.9 

(130.6 - 153.0) 

Creatinine 

(mg/dL) 

Median [IQR] 

(Min - Max) 

1.10 [1.00 - 1.20] 

(0.80 - 2.80) 

0.90 [0.80 - 1.00] 

(0.50 - 1.40) 

0.002* 

Z 

1.16 [1.10 - 1.20] 

(0.80 - 2.80) 

0.90 [0.80 - 1.02] 

(0.50 - 1.40) 

0.013* 

Z 

0.90 [0.80 - 1.10] 

(0.50 - 2.80) 

Urea 
(mg/dL) 

Mean ± SD 
(Min - Max) 

44.8 ± 12.5 
(25.0 - 78.0) 

28.9 ± 7.5 
(15.0 - 50.0) 

<0.001* 
t 

45.8 ± 20.0 
(25.0 - 78.0) 

31.2 ± 9.0 
(15.0 - 53.0) 

0.134  
t 

32.5 ± 11.1 
(15.0 - 78.0) 

SGPT 

(U/L) 

Median [IQR] 

(Min - Max) 

25.0 [21.0 - 31.0] 

(17.0 - 88.0) 

20.0 [17.0 - 23.0] 

(11.0 - 42.0) 

0.002* 

Z 

26.0 [21.0 - 32.0] 

(17.0 - 88.0) 

20.0 [17.0 - 24.5] 

(11.0 - 42.0) 

0.076 

 Z 

20.0 [17.0 - 25.0] 

(11.0 - 88.0) 

SGOT 

(U/L) 

Median [IQR] 

(Min - Max) 

39.0 [30.0 - 46.0] 

(23.0 - 62.0) 

25.0 [20.0 - 33.0] 

(14.0 - 47.0) 

<0.001* 

Z 

39.5 [33.0 - 54.0] 

(23.0 - 62.0) 

26.0 [21.0 - 36.5] 

(14.0 - 52.0) 

0.025* 

Z 

26.5 [22.0 - 39.0] 

(14.0 - 62.0) 

n: number, ICU: intensive care unit, PaO2: partial arterial oxygen pressure, mmHg: millilitre mercury, HCO3: bicarbonate, mmol/L: 

millimol per litre, PaCO2: partial arterial carbon dioxide pressure, mg/dL: milligram per decilitre, SGPT: serum glutamic pyruvic 

transaminase, SGOT: serum glutamic-oxaloacetic transaminase, U/L: unit per litre, SD: standard deviation, IQR: interquartile range 

(25th – 75th percentiles); Max: maximum; Min: minimum; t: Independent samples T-test; Z: Mann-Whitney test, * significant at p < 

0.05. 
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Regarding PSS, the median value in ICU 

admitted patients (3) was significantly higher 

than ICU-not admitted patients (1) (p<0.001) 

and it was significantly higher in non-

survivors compared to the survivors (3 versus 

2, respectively; p<0.001). Likewise, the 

median value of REMS was significantly 

higher in ICU admitted patients rather than 

ICU-not admitted patients (9 versus 2, 

respectively; p<0.001) and in non survivors 

(11) compared to the survivors (2) (p<0.001) 

as shown in table (3). 

Table (4) and figures (2, 3) depicts the result 

of ROC curve analysis to predict ICU 

admission and mortality among acute OP 

poisoned patients. The highest AUC values to 

predict ICU admission (0.971 and 0.955) 

were observed for PSS and REMS at cut-off > 

2 and > 4, respectively. Likewise, PSS and 

REMS had the highest AUC values (0.890 

and 0.879) to predict mortality at cut-off > 2 

and > 5, respectively.  

 
 

Table (3): Comparison of poisoning severity score and rapid emergency medicine score 

between acute organophosphorus poisoning groups (n = 66 patients). 
 

Variables  ICU admitted 

n = 15 (22.7%) 

 ICU-not    

admitted  

n = 51 

p value Expired 

n = 6 

(9.1%) 

Survive

d 

n =  60 

p value Total 

PSS Median [IQR] 

(Min - Max) 

3 [3 - 3] 

(2 - 3) 

1 [1 - 2] 

(1 - 2) 

<0.001* 

Z 

3 [3 - 3] 

(2 - 3) 

2 [1 - 2] 

(1 - 3) 

<0.001* 

Z 

2 [1 - 2] 

(1 - 3) 

REMS Median [IQR] 

(Min - Max) 

9 [5 - 12] 

(2 - 15) 

2 [0 - 3] 

(0 - 6) 

<0.001* 

Z 

11 [6 - 13] 

(2 - 15) 

2 [0 - 4] 

(0 - 12) 

0.001* 

Z 

2 [0 - 4] 

(0 - 15) 

n: number, ICU: intensive care unit, PSS: poisoning severity score, REMS: rapid emergency medicine score, IQR: interquartile 

range (25th – 75th percentiles); Min: minimum; Max: maximum; Z: Mann-Whitney test, * significant at p < 0.05. 

 

 

 

Table (4): The receiver operating characteristic (ROC) curve analysis of poisoning severity 

score, rapid emergency medicine score, and some laboratory parameters in predicting 

intensive care unit admission and mortality in acute organophosphorus poisoned patients                    

(n = 66). 
Variable AUC 95% CI p Cut-off Sensitivity % Specificity % 

ICU admission       

HCO3 0.816 0.709 to 0.924 <0.001* ≤24.1 93.33 66.67 

SGPT 0.767 0.635 to 0.900 <0.001* >22 73.33 72.55 

SGOT 0.801 0.684 to 0.917 <0.001* >29 80.00 70.59 

Urea 0.882 0.771 to 0.992 <0.001* >35 86.67 88.24 

Creatinine 0.761 0.627 to 0.896 <0.001* >0.9 86.67 62.75 

PSS 0.971 0.932 to 1.000 <0.001* >2        86.67 100.00 

REMS 0.955 0.893 to 1.000 <0.001* >4 80.00 98.04 

Mortality       

pH 0.776 0.490 to 1.000 0.059 ≤7.28 66.67 100.00 

HCO3 0.863 0.724 to 1.000 <0.001* ≤18.9 66.67 95.00 

SGOT 0.774 0.570 to 0.978 0.009* >32 83.33 68.33 

Creatinine 0.801 0.569 to 1.000 0.011* >1.06 83.33 80.00 

PSS 0.890 0.793 to 0.988 <0.001* >2 83.33 86.67 

REMS 0.879 0.710 to 1.000 <0.001* >5 83.33 88.33 

ICU: intensive care unit; SGPT: serum glutamic pyruvic transaminase, SGOT: serum glutamic-oxaloacetic transaminase PSS: 

poisoning severity score; REMS: rapid emergency medicine score; AUC: area under the curve; CI: confidence interval; p: p-value 

from a Z-test comparing observed AUC to the null-hypothesis AUC of 0.5; * significant at p <0.05  
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Figure (2): The receiving operating characteristic (ROC) analysis of poisoning severity score (PSS) and 

rapid emergency medicine score (REMS) in predicting the need of intensive care unit (ICU) admission 

among organophosphorus poisoned patients. 

 

 
 

Figure (3): The receiving operating characteristic (ROC) analysis of poisoning severity score (PSS) and 

rapid emergency medicine score (REMS) in mortality among organophosphorus poisoned patients. 

 

DISCUSSION 

Acute OP poisoning has continued to be a 

significant health problem in developing 

countries including Egypt due to accidental 

poisoning, as well as, the potential use of OP 

pesticides as a tool for self-poisoning. This is 

because of their low cost and easy availability 

(Abdel Baseer et al., 2021). World Health 

Organization classified organophosphorus 

compounds as highly toxic pesticides 

(Tadesse et al., 2023). Accordingly, acute OP 

poisoned patients are at a high risk of 

potential adverse outcomes due to unbalanced 

health status. For this reason, early detection 

of such patients is important to start a rapid 

and an appropriate treatment including 

intensive care measures especially when 

resources are deficient (Dong et al. 2021). 

Hence, the aim of this work is to identify 

simple and applicable predictors of ICU 

admission and mortality in acute OP poisoned 

patients. 

In the present study, ICU admission and 

mortality were reported in 22.7% and 9.1% of 

the enrolled patients, respectively. Consistent 

with these results, Elagamy and Gabr (2019) 

and El-Gharbawy and Wahdan (2022) 
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documented ICU admission among 20.54% 

and 25.3% of acute OP poisoned patients.  

While mortality was reported in 11.8%, 

13.9%, and 8.6% according to Amin et al. 

(2018); Eisa et al. (2021) and Sontakke and 

Kalantri (2023), respectively.  

However, variations may be attributed to the 

differences in the severity of the included 

cases. 

Data analysis of the present study showed that 

the mean age value of the included patients 

was 30.3 years. In the same context, Hodeib 

and Khalifa (2020) reported a median age 

value of 35 years. Krishna Moorthy et al. 

(2023) reported a mean age value of 32.8 

years among patients with acute OP 

poisoning. Furthermore, males accounted for 

more than half of the participants (59.1%). 

Likewise, Reddy et al. (2020) and Raveendra 

and Mohan (2021) reported male 

predominance. They explained this finding as 

males are the main working power on the 

farms predisposing them to accidental 

poisoning and easier access to OP pesticides 

in case of intentional poisoning. Conversely, 

other studies reported a higher incidence of 

acute OP poisoning among females (Masoud 

et al., 2022). Females are more credited to 

stress compared to males. Furthermore, OP 

preparations are available as household 

products (Mohamed et al., 2019).  

The most studied patients were from rural 

areas. This is in match with the observations 

of El-Ebiary et al. (2016); Elagamy and 

Gabr (2019), and Shama et al. (2021). It 

could be explained by the widespread use of 

OP pesticides in farming, especially in 

agriculture rural areas of the Delta region and 

their easy accessibility in rural homes, as well 

as, lack of protective equipment.  

Most of our patients were poisoned with 

suicidal intention (57.6%) and ingestion was 

the main route of exposure in this work. 

Similar findings were extensively detected in 

other studies (Beltagy et al., 2018; Reddy et 

al., 2020; El-Gharbawy and Wahdan, 2022; 

Pradhan et al., 2022). The median value of 

delay time between OP exposure and hospital 

admission in this research was 3 hours. A 

similar result was observed by Masoud et al. 

(2022). However, Anjana and Neeta (2019) 

reported that majority of their patients 

presented after 3 hours of exposure. Our 

results could be attributed to the geographical 

position of TUPCC in the Delta region with 

easy accessibility and availability of 

transportation. 

In the current study, the clinical findings at 

time of admission were variable. The main 

manifestations were vomiting, abdominal 

pain, and hypotonia. Sweating and disturbed 

consciousness were the least reported 

manifestations. Reference-wise, Elagamy and 

Gabr (2019) documented vomiting and miosis 

in 88.61% and 85.89%, respectively while 

convulsion was reported only in 3.22%. 

Kamath and Gautam (2021) reported 

vomiting (94%) and excessive secretions 

(84%) as the commonest presentations while 

impaired level of consciousness (22%) and 

seizures (12%) were relatively uncommon 

among their studied patients.  

Vital signs are postulated to offer important 

physiologic cues for both the severity of 

poisoning and the outcome as they can be 

altered by the poisonous agents through the 

sympathetic and/or parasympathetic pathways 

(Abd Elfatah et al., 2022).  

In the current study, pulse rate was 

significantly higher in ICU admitted patients 

and non-survivors when compared to ICU 

not-admitted patients and survivors while 

there was no significant difference between 

the studied groups regarding MAP. Nicotinic 

signs are expected to occur early in cases with 

severe OP poisoning, the incidence of 

tachycardia increases with toxidrome severity. 

In harmony with our finding, Pannu et al., 

(2021) reported tachycardia in acute OP 

poisoned patients due to direct sympathetic 

stimulation as accumulated acetylcholine 

causes stimulation of nicotinic receptors, 

hypovolemia resulting from sialorrhea, 

diaphoresis, diarrhea, and urination, or anti-

muscarinic medications.  

However, this finding comes in different with 

Balmuchu et al. (2023) who found no 

significant difference between survivors and 

dead patients regarding heart rate. 

Furthermore, Kim et al. (2013) detected a 

significant lower MAP mean value in non-

survivors versus survivors in acute OP 

poisoning.  
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However, Shahin and Hafez (2020) reported 

normal blood pressure in 81.8% of acute OP 

poisoned patients while hypertension and 

hypotension were equally distributed.  

In the present study, respiratory rate was 

significantly higher in patients with adverse 

outcomes. This could be explained by 

respiratory distress initiated by excessive 

secretion, bronchospasm, associated 

aspiration pneumonia, or septicemia (Abdel 

Baseer et al., 2021).  

Furthermore, the main fatal complication 

following acute OP poisoning is respiratory 

failure (Sert et al., 2019). This could also 

explain a significantly lower mean value of 

PaO2 in ICU admitted patients and non-

survivors. This finding is equivalent to the 

results of Abdel Baseer et al., (2021). 

Abundant chest secretions prevent oxygen 

from accessing the alveolar epithelium 

(Eddleston and Chowdhury, 2016). 

Subsequently, patients with lower PaO2 are at 

a high risk of ICU admission and mortality. 

Furthermore, there was no significant 

difference between the studied groups 

regarding temperature. In contrast, Moussa et 

al. (2018), in their study on patients with 

acute OP poisoning, fever was documented in 

20% of expired patients and 6% of survivors 

which was significantly different.  

However, when they used linear regression 

analysis, temperature was not a significant 

predictor for mortality. On the other hand, in 

a pediatric study done by Açıkgöz (2021), it 

was noticed that there was no significant 

difference in temperature among acute OP 

poisoned patients who were admitted to ICU 

and those who were not admitted. 
Additionally, Moffatt et al. (2010) concluded 

that OP poisoning causes an initial 

hypothermia followed by a period of normal 

to high body temperature. Many factors could 

affect body temperature in acute OP 

poisoning including lower respiratory tract 

infection, drug administration as atropine, and 

the occurrence of convulsion (Moussa et al., 

2018). 

Regarding GCS, it showed a significantly 

lower median values in both ICU admitted 

patients (5) and not survived groups (6) rather 

than ICU-not admitted and survived patients 

(15 for each). These findings are in line with 

El-Gharbawy and Wahdan (2022) who 

documented a significant lower median GCS 

value in ICU admitted (6) and expired 

patients (6) in comparison with ICU-not 

admitted patients and survivors (15 for each). 

Furthermore, Shahin and Hafez (2020) found 

that the median value of GCS was 

significantly lower in non-survivors (7) rather 

than the survivors (15). They also concluded 

significant negative correlation between GCS 

and duration of hospital stay. In the same 

context, Oreby and El-Madah (2017) 

identified a cut-off 9 for GCS to predict 

mortality in acute OP poisoning. Low GCS is 

frequently seen in severe OP poisoned 

patients. Direct cerebral toxic effects of the 

agents, as well as, hypoperfusion and 

hypoxemia caused by respiratory failure 

usually contribute to low GCS scores 

(Acikalin et al., 2017). 

In the current study, pH was significantly 

lower in expired patients and serum HCO3 

was significantly lower in patients who had 

adverse outcomes. However, PaCO2 did not 

show significant difference between the 

studied groups. This finding comes in line 

with the results of Lee et al. (2019) and El-

Gharbawy and Wahdan (2022). 

 Furthermore, Subikshavarthni and Selvan 

(2019) found acidosis as a risk factor for 

prolonged ICU admission and mortality. 

Hypotension accompanied with 

hypoperfusion and electrolytes disturbance 

may contribute to acidosis in acute OP 

poisoning. 

Serum creatinine level was statistically 

significant higher in ICU admitted patients 

and in non-survivors. Additionally, urea 

showed a significantly higher median value in 

ICU admitted patients versus ICU-not 

admitted patients. Zafar et al, (2017) 

published a case of acute OP poisoning 

complicated with acute renal failure. He 

stated that OP could affect the kidney through 

oxidative stress, direct injury to renal tubules 

and parenchyma, dehydration, and 

hypovolemia. Myoglobinuria and renal failure 

may occur due to rhabdomyolysis caused by 

muscle fasciculation.  

Furthermore, Kaya et al. (2018) observed 

renal degenerative changes in kidney of rats 

exposed to fenthion.  
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Regarding liver enzymes, SGOT was 

significantly higher in ICU admitted and 

expired patients while SGPT was 

significantly higher in ICU admitted patients. 
Organophosphorus compounds are 

metabolized in the liver through oxidation and 

conjugation with sulphate or glucuronate 

exposing hepatic cells to oxidative damage. 

Hence, SGOT and SGPT are expected to be 

raised in severe OP poisoning cases 

(Shivcharan et al., 2023).  

However, data recruited from literature are 

controversy. Kollur and Mulimani (2018) 

and Pradhan et al. (2023) detected significant 

association between liver enzymes and the 

severity of acute OP poisoning with marked 

elevation of liver enzymes in acute OP 

poisoned patients. On the other hand, Kang 

(2009) did not find significant difference 

between survivors and non survivors 

regarding SGOT and SGPT.  

Additionally, Banday et al. (2015) did not 

document a strict relationship between liver 

enzymes and the severity of OP poisoning or 

clinical outcomes (p>0.05). 

Statistical analysis of the present study 

demonstrated that PSS and REMS had 

statistically significant difference between the 

studied groups. The median PSS was 3 in ICU 

admitted patients, 1 in ICU-not admitted 

patients, 3 in non-survivors, and 2 in 

survivors.  

Furthermore, at cut off > 2, PSS could predict 

ICU admission with excellent performance 

and mortality with good performance. For 

REMS, the median values were 9, 2, 11, and 2 

in ICU admitted, ICU-not admitted, expired, 

and survived patients, respectively. REMS 

could predict ICU admission with excellent 

performance (AUC=0.955) and mortality with 

good performance (AUC=0.879).  

However, REMS is outperforming PSS as it is 

more applicable and simple and depends on 

vital signs, GCS, and O2 saturation.  

These findings are in harmony with previous 

studies. According to Shahin and Hafez 

(2020), REMS predicted mortality at cut-off > 

4 with excellent performance (AUC=0.920). 

Shama et al. (2021) found that the best cut-

off value of PSS to predict ICU admission 

was > 2 with fair performance (AUC=0.711). 

They also evaluated REMS and found that at 

cut-off > 6, REMS could predict ICU 

admission with good performance 

(AUC=0.882) and at cut-off > 9, it could 

predict mortality with good performance also 

(AUC=0.868). Furthermore, El Sarnagawy et 

al. (2022) found PSS median values were 3 

and 1 in ICU admitted and ICU-not admitted 

OP poisoned patients.  

Moreover, they identified a value > 2 as the 

best cut-off to predict ICU admission (with 

excellent performance; AUC=0.912) and 

mortality (with good performance; 

AUC=0.878).  

The current study has some limitations.               

First: the study was retrospective so we did 

not include some patients because of missed 

data. Second: the study was conducted in only 

one poison control center. Third: the relatively 

small number of the included patients.   

CONCLUSION 
Based on previous findings, there are many 

predictors which could help to identify acute 

OP poisoned patients who are at a significant 

risk for adverse outcomes. These predictors 

include PaO2, pH, HCO3, blood urea, serum 

creatinine, SGOT, and SGPT. Furthermore, 

scoring systems like PSS and REMS could 

predict ICU admission with excellent 

performance and mortality with good 

performance. However, REMS is considered 

to be superior to PSS as it is easier and more 

applicable. 

RECOMMENDATIONS 

Authors recommend considering initial PaO2, 

pH, HCO3, blood urea, serum creatinine, 

SGOT, and SGPT as simple predictors for 

adverse outcomes in acute OP poisoning. In 

addition, REMS is recommended to be 

applied in the prediction of the outcome of 

acute OP poisoned patients as it showed 

excellent and good performance in predicting 

the need of ICU admission and mortality, 

respectively, beside it is simple, applicable, 

and easily calculated. Furthermore, future 

studies including larger samples are 

recommended to be conducted in different 

poison control centers. 
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 العضىية بتبئبت النتبئج السلبية بين مرضى التسمم الحبد ببلفىسفنتحذيذ مت

 

هذَبعهُاء عبذ انحكى 
1
ينً يحًذ غنُى،  

1 

1
 قغى انطب انششعً وانغًىو الاكهُنُكُت، كهُت انطب انبششي، جايعت طنطا، يصش

 

 الملخص العربى
 

  .راث يعذلاث اعخلال ووفُاث عانُت يشكهت صحُت شذَذة الأهًُت : انخغًى انحاد بانفىعفاث انعضىَت هىةمقذمال

( نهخغًى دخىل وحذة انعناَت انًشكضة وانىفاة) ححذَذ عىايم َغهم اعخخذايها نهخنبؤ باننخائج انغهبُت الهذف من الذراسة:

 .انحاد بانفىعفاث انعضىَت

إدخانهى إنً يشكض َت انزَن حى انعضى اثعفىبانفأجشَج هزه انذساعت عهً يشضً انخغًى انحاد  المرضى وطرق البحث: 

حُذ حى أخز انخاسَخ انشخضً وانغًً  0202إنً دَغًبش  0202خشة ين َناَش يكافحت انغًىو بجايعت طنطا فٍ انف

ونظاو قُاط سًَظ ( PSSوكزنك حىرُق نظاو قُاط شذة انخغًى ) انًخبشَت خحانُمانغشَشٌ وان وحغجُم نخائج انفحص

(REMS) ،  ًانىفاة.حذود وأوحذة انعناَت انًشكضة نً يجًىعاث بناء عهً دخىل إوقذ حى حقغُى انًشض  

وحشاوحج أعًاس  .(%9.1) 6( دخىل وحذة انعناَت انًشكضة وحىفً %22.7) 11احخاج  يشَضاً، 66ين بُن  النتبئج:

وحى حغجُم انخغًى بالانخحاس وانخغًى عن  % ين انشَف.12.2% ينهى ركىس، و1..1عنت،  66إنً  11انًشضً ين 

وانضًَاث  ،وانُىسَا ،وانكشَاحُنُن ،يعذل انخبض وانخنفظ وكانج قُى .عهً انخىانً %72.6و  %57.6 طشَق انفى فً 

حشانظ أيُنُض أعهً بذلانت احصائُت بُنًا كانج قُى  انجهىحايُك أوكغانىعُخُكو حشانظ أيُنُض، انجهىحايُك انبُشوفُك

وانكشبىناث أقم بذلانت احصائُت فً  ،وحًىضت انذو ضغظ الأكغجُن انششَانٍ انجضئٍ،و ،يقُاط انىعً جلاعجى

دخىل وحذة انعناَت انًشكضة بأداء يًخاص وحذود انىفاة بأداء  REMSو   PSSوحىقع كم ين  .يجًىعاث اننخائج انغهبُت

  .جُذ

يقُاط انىعً جلاعجى، وضغظ الأكغجُن انششَانٍ انجضئٍ، وحًىضت  ،ًَكن نكم ين يعذل اننبض وانخنفظ الخلاصة:

 انجهىحايُك أوكغانىعُخُكو حشانظ أيُنُض انجهىحايُك انبُشوفُكوانضًَاث  ،وانُىسَا ،وانكشَاحُنُن بىناث،انذو، وانكش

 .َتانعضى اثعفىنخغًى انحاد بانفا بذخىل وحذة انعناَت انًشكضة أو حذود انىفاة فً انخنبؤ PSS، REMS ،حشانظ أيُنُض

 


