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Abstract 
Introduction: Organ phosphorus (OP) toxicity has been studied extensively 
because of its world wide use. Toxicity of organophosphates is the result of 
inhibition of acetyl cholinesterase resulting in cholinergic signs. Aim of the 
Work: To evaluate initial indicators that can indicate prognosis of patients in 
OP poisoning. Materials and Methods: A retrospective study conducted in 
Zagazig university hospital over a year. OP poisoning was clinically diagnosed 
with history of OP compound exposure and confirmed by low pseudo choli-
nesterase levels. Results: In the present study, 76 patients were enrolled. Ma-
jor cases were male. High mortality rates were in the youth and in prolonged 
ventilated patients. The mortality rate was proportionally related to lag time 
after exposure and plasma pseudo cholinesterase levels. Electrolyte distur-
bance did not affect clinical outcome. Conclusion: From this study, it could 
be concluded that mortality is directly proportionate to the lag time, amount 
of OP consumed, clinical severity, pseudo cholinesterase levels and duration 
of ventilator support. This study helps in rapid diagnosis, and rapid early and 
effective treatment, which may result in decreasing the morbidity and mortal-
ity rates. Recommendation: It is recommended to increase awareness re-
garding the rapid diagnosis, and rapid effective treatment of organ phospho-
rous. 
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1. Introduction 

Developing countries are suffering from organophosphate (OP) poisoning as a 
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serious health problem. Many cases of severe poisoning and more than 220,000 
deaths recorded every year. The mammalian animals’ toxicity is due to wide-
spread use in many purposes as agriculture and veterinary medicine [1]. 

Exposure to organ phosphorus nerve agents, the most deadly warfare agents 
are sulphur mustard, Lewisite and nerve agents appear to be the most frequently 
chemical warfare agents disposed of at the sea. The biomarker detection and 
identification of exposure are important for the diagnosis and treatment of poi-
soning, in addition to health monitoring for specific workers [2]. 

Organophosphate (OP) inhibits the enzyme acetyl cholinesterase increasing 
acetylcholine in muscarinic and nicotinic receptors in the peripheral and central 
nervous systems [3]. 

It causes neurological squeal and has a high mortality rate [4]. Many patients 
have cardio respiratory arrests after admission, 38% of patients requiring intuba-
tion in a study [5]. The case fatality rate is higher in developing countries com-
pared with developed countries nearly 20%. Numerous indicators have been 
used for predicting outcome in OP poisoning. Many of these indicators are ap-
plicable now [6]. 

Pradeepkumar et al. (2016) [7] reported that it was possible to predict inpa-
tient mortality in OP poisoning using a scoring system based on simple clinical 
parameters recorded solely at admission. These systems enable physicians to 
classify patients at high risk and may dye early, allowing admission in intensive 
care unit. 

The aim of the study is to predict the indicator of the morbidity and mortality 
in acute organophosphate poisoning in Zagazig University Hospital, Egypt. 

2. Materials and Methods 
2.1. Study Population  

This retrospective cohort study was conducted on consecutively presented or-
ganophosphrus (OP) poisoned patients, admitted in Zagazig University Hospi-
tals from December 2015 to November 2016. Exclusion and inclusion criteria 
that followed up in our study were: Patients who having diabetes mellitus, thy-
roid disease, chronic heart diseases and hepatic or renal failure, also patients 
subjected to cholinergic or sympatholytic drugs or any other medications for 
chronic disease were excluded. According to these exclusion criteria, only 76 
OP-poisoned patients were included in this study. They were presented within 6 
h of OP ingestion or inhalation. The cases were suffering from vomiting, diar-
rhea, salivation, urination, sweating, secretions, bradycardia, hypotension, mio-
sis, chest crepitation, weakness, fasciculation, cramps, paralysis, coma and res-
piratory failure and classified clinically by Peradeniya organ phosphorus poi-
soning (POP) score [8]. Total leucocytes counts and pseudo cholinesterase levels 
were done to all patient and they are treated according to the standard protocol 
in the hospital by Decontamination, atropine, obidoxime and mechanical venti-
lation to the required patients [9]. The necessary permission was taken from the 
university ethical committee. 
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2.2. Parameters of Evaluation 

Time lagged after ingestion/inhalation to presentation was taken by the history. 
The pulse, blood pressure SpO2 at room air and Glasgow Coma Scale (GCS) 

were detected on examination. 
Total leukocyte counts (TLC) (reference range 4000 - 11,000/mm3), pseudo 

cholinesterase levels (reference range 2000 - 6000 IU/L) values were detected as 
the following. 

2.3. Determination of Serum Pseudo Cholinesterase Level 

Serum pseudo cholinesterase activity was determined calorimetrically as Ellman 
et al. (1961) method [10]. The Briefly, 4 ml solution containing 4 mM tris buffer 
of S-butyrylthiocholine iodide (substrate) were pre-incubated at 37˚C for 10 min 
with coupling. 20 μl of plasma samples was added. The mixture was vortexed 
and absorbance of produced yellow colour was read spectrophotometrically at 
412 nm. Activity was recorded as U/l. 

2.4. Total Leucocyte Count (×103/mm3) 

White blood cell count was done by visual method using haemocytometer as 
described by Wintrobe et al. (1975) [11]. 

Morbidity indicators: 
The requirement of mechanical ventilator and hospital stay.  
Relative risk (RR) of requirement of mechanical ventilation and hospital 

stay > 7 days was calculated in patients with: 
• pseudo cholinesterase level < (1800 IU/L) and > (1800 IU/L), patients pre-

senting in <2 h and ≥2 h after exposure. 
• patients with GCS ≤ 12 and >12. 
• Patients with SpO2 < 85% and ≥85% at room air on admission.  

Pearson’s correlation analysis was done to assess association between hospi-
tal stay > 7 days and requirement of mechanical ventilation with the other clini-
cal parameters. 

2.5. Statistical Analysis  

The collected data were statistically analyzed using SPSS program version 15. 
Quantitative data were summarized as mean ± standard deviation (X ± SD). 
Qualitative data were illustrated as percentage. Test of significance for qualita-
tive data was X2 (chi-square) test. Test of significance for quantitative data was 
done using student t tests for comparison between group’s means.  

The correlation between two variables was done by Pearson’s correlation 
analysis. The significance level was considered at p value < 0.05. 

3. Results 

The general features of the 76 study subjects with acute OP poisoning on ad-
mission, are summarized in (Table 1). The study population included mainly  
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Table 1. Basic features of the study population. 

Characteristic (X ± SD) 

Age (years) 
15 - 25 
25 - 35 
35 - 45 

27.18 ± 10.29 
38 (50%) 

13 (16.32%) 
25 (33.68%) 

Sex 
Males 

Females 

 
46 (60.53%) 
30 (39.47%) 

Serum pseudo cholinesterase (IU/L) 3383 ± 2847* 

Time lag after exposure (h) 2.63 ± 2.85 

GCS 12.3 ± 3.54 

SpO2 in room air (%) 91.13 ± 11.23* 

Ventilation required 26 (34.21%) 

Hospital stay (days) 10.58 ± 7.35* 

Mortality 9 (11.53%) 

Means ± Standard Deviation (X ± SD). GCS = Glasscow Coma Scale; * = significant; IU/L = international 
unit/liter; % = percentage; h = hour; SpO2 = blood oxygen saturation level. 

 
youth, 65% of them coming from 15 to 35 years age group (Figure 1). 60% were 
males. The ages mean was 27.18 ± 10.29 years. The mean hospital stay was 10.5 
± 7.35 days. 26 (34.21%) patients needed mechanical ventilation. 9 (11.53%) of 
the 76 patients died all of whom were mechanically ventilated. 

The patients that did not required mechanical ventilation showed high GCS 
score; SpO2 and pseudo cholinesterase levels while the time lagged after exposure 
and TLC were higher in the ventilated group. Statistically significant difference 
was observed (between ventilated and nonventilated groups) as that means value 
of GCS, SpO2, pseudo cholinesterase and were highly increased in the non venti-
lated group in comparison with the ventilated patients while the time lag after 
exposure on admission mean value was highly decreased in the non ventilated 
patients in comparison to the ventilated groups (Table 2), but these groups 
showed no significant difference in the mean of age or TLC were nearly similar. 

The initial parameters were also compared between patients with hospital stay 
≤ 7 days and >7 days (Table 3). Statistically significant differences were observed 
in the means of GCS, SpO2, pseudo cholinesterase as that they highly increased 
in patients with hospital stay less than 7 days in comparison with the patients 
who stayed more than 7 days in the hospital and time lag after exposure mean 
value were highly decreased in patients stayed less than 7 days in comparison 
with that of hospital stay more than 7 days. 

The means of GCS, SpO2, pseudo cholinesterase and time lag after exposure 
on admission showed statistically significant difference as that they highly in-
creased in patients who survived in comparison with the patients who expired 
and time lag after exposure mean value were highly decreased in patients sur-
vived in comparison with that expired (Table 4). 
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Figure 1. Age distribution between study groups. 

 
Table 2. Comparison of the initial indicators in patients with or without requirement of 
mechanical ventilation. 

Indicator 
Required ventilation 

N = 26 (X ± SD) 
Not ventilated 

N = 50 (X ± SD) 
P value 

Age 29 ± 9.86 29.28 ± 12.16 0.94 

GCS 9.6 ± 4.25 14 ± 2.23 <0.001** 

TLC 13000 ± 7323 9000 ± 3234 0.079 

SpO2 81.79 ± 14.44 96.4 ± 3.73 0.003 

Pseudocholineesterase level 
(IU/L) 

795 ± 676 4678 ± 2600 <0.001** 

Time lag after exposure (h) 5 ± 3.74 1.41 ± 0.95 <0.001** 

N = number; Means ± Standard Deviation (X ± SD); GCS = Glasscow Coma Scale; TLC = Total Leucocytes 
Count; h = hour; SpO2 = blood oxygen saturation level; IU/L = international unit/litre; ** = highly signifi-
cant. 

 
Table 3. Comparison of the initial indicators between patients with hospital stay days 
and >7 days. 

Indicator 
Hospital stay > 7 days 

(10.58 ± 7.35) 
(X ± SD) 

Hospital stay days 
(4.02 ± 3.21) 

(X ± SD) 
P value 

Age 30.92 ± 12.7 27.43 ± 10.13 0.36 

GCS 9.41 ± 4.39 14.17 ± 1.94 <0.001** 

TLC 11318 ± 6497 10204 ± 4425 0.56 

SpO2 81.64 ± 13.87 97 ± 1.56 <0.001** 

Pseudocholineesterase level 
(IU/L) 

1122 ± 1230 4874 ± 2618 <0.001** 

Time lag after exposure (h) 4.48 ± 3.87 1.43 ± 0.99 <0.001** 

Means ± Standard Deviation (X ± SD). GCS = Glasscow Coma Scale; TLC = Total Leucocytes Count; h = 
hour; SpO2 = blood oxygen saturation level; IU/L = international unit/litre. ** = highly significant. 

 
A moderate negative correlation was seen between (pseudo cholinesterase 

level and GCS) with the hospital stay as the hospital stay increase these value de-
creased (Table 5).  
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Table 4. Comparison of the initial indicators between patients who survived and expired. 

Parameter 
Expired 

N = 9 (X ± SD) 
Survived 

N = 67 (X ± SD) 
P value 

Age 34.25 ± 10.9 28.58 ± 11.134 0.32 

GCS 6.75 ± 5.56 13.17 ± 2.81 <0.001** 

TLC 10950 ± 6786 10607 ± 5206 0.92 

SpO2 77.25 ± 14.5 92.76 ± 9.81 <0.001** 

Pseudocholineesterase level 
(IU/L) 

507 ± 15 3722 ± 2823 <0.001** 

Time lag after exposure (h) 9.25 ± 4.27 1.86 ± 1.23 <0.001** 

N = number. Means ± Standard Deviation (X ± SD); GCS = Glasscow Coma Scale. TLC = Total Leucocytes 
Count; h = hour; SpO2 = blood oxygen saturation level. IU/L = international unit/litre. ** = highly signifi-
cant. 

 
Table 5. Correlation between hospital stay and pseudo cholinesterase level & GCS. 

Hospital stay 

Parameter r P 

Pseudo cholinesterase level IU/L −0.59 <0.05* 

GCS −0.53 0.005* 

* = significant; GCS = Glasscow coma scale IU/L = international unit/litre. 

 
Significant association was observed between mortality as that increase in the 

mortality rate associated with pseudo cholinesterase < 1800, SpO2 < 85%, GCS ≤ 
12 and time lag after exposure on admission ≥ 2 h (Table 6). 

Statistically significant association was found between requirement of me-
chanical ventilation as that increase in the application of mechanical ventilation 
associated with pseudo cholinesterase < 1800, time lag after exposure on admis-
sion ≥ 2 h, SpO2 (at room air) < 85% and GCS ≤ 12 (Table 7).  

Statistically significant association was found between hospital stay > 7 days as 
that the more the days stayed by the patients in the hospital increased with 
pseudo cholinesterase < 1800 and GCS ≤ 12 {(RR: 6.28; 95% CI: 5.74 - 13.19) and 
(RR: 4.9)} respectively. There was a mild association between hospital stay > 7 
days mildly associated with SpO2 (at room air) on admission < 85%) and time 
lag after exposure on admission ≥ 2 h (Table 8). 

4. Discussion 

Organophosphate poisoning is fatal and causes high mortality and morbidity. In 
this study, the mortality was 11.53% (9 deaths in 76 patients), and 26 (34.21%) 
patients supported by mechanical ventilator. These results are in accordance 
with John et al. (2004) [12] who estimated that death rate from OP ingestion 
ranges from 15% to 25%. 

In our study, we selected only age, time lag after exposure, GCS, SpO2 at room 
air, TLC and initial pseudo cholinesterase to assess the association with require-
ment of ventilation or hospital stay. We did not select the respiratory rate as  
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Table 6. Association between mortality and other parameters. 

Mortality 

RR 95% CI Parameter 

2.25 - 26.60 6.76 Pseudo cholinesterase < 1800 IU/L 

2.50 - 50.33 11.27 SpO2 < 85% 

1.84 - 38.27 9.4 GCS ≤ 12 

2.6 - 98.02 15.52 Time lag after exposure on admission ≥ 2 h 

RR = Relative Risk; CI = confidence Interval. 

 
Table 7. Association between requirement of mechanical ventilation and other parame-
ters. 

Requirement of mechanical ventilation 

RR 95% CI Parameter 

7.07 - 37.46 11.57 Pseudo cholinesterase < 1800 IU/L 

2.57 - 7.49 4.37 SpO2 < 85% 

2.14 - 6.59 4.78 GCS ≤ 12 

3.04 - 49.25 13.95 Time lag after exposure on admission ≥ 2 h 

RR = Relative Risk; CI = confidence Interval; GCS = Glasscow Coma Scale; H = hour; SpO2 = blood oxygen 
saturation level. IU/L = international unit/litre. 

 
Table 8. Association between hospital stay >7 days and other parameters. 

Hospital stay > 7 days 

RR 95% CI Parameter 

5.74 - 13.19 6.28 Pseudo cholinesterase < 1800 IU/L 

1.71 - 6.27 3.28 SpO2 < 85% 

1.74 - 6.59 4.9 GCS ≤ 12 

1.40 - 5.38 2.75 Time lag after exposure on admission ≥ 2 h 

RR = Relative Risk; CI = confidence Interval; h = hour; SpO2 = blood oxygen saturation level; IU/L = inter-
national unit/litre. 

 
severe OP poisoning can cause central respiratory inhibition or stimulation 
leading to reduced respiratory rate or increased respiratory rate. It would not be 
a reliable guide to severity. Also OP amount ingested is not practical, most of the 
data given by the patient or the relative about the amount left in the bottle [13]. 
The respiratory rate or amount ingested was not included into our analysis.  

It was difficult to use pupil size and heart rate during clinical evaluation as 
parameters in our analysis because of frequent use of atropine before hospital 
presentation. Using cyanosis as a parameter was difficult as it is subjective [14] 
or arterial blood gas readings, are misleading because of amount of inspired 
oxygen was not evaluated. So, oxygen saturation at room air on admission was 
only included for analysis. Katz and Brooks (2015) [15] showed that outcome 
varies according to the certain OP compound consumed; also the proper identi-
fication of the specific OP compound ingested in many cases was difficult so, a 
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compound-based analysis could not be done. 
Lee and Tai (2001) [16] identified morbidity and mortality predictors in OP 

poisoning by an Acute Physiology and Chronic Health Evaluation II (APACHE 
II) score > 26 was reported to be a poor prognosis while Eizadi-Mood et al. 
(2007) [17] and Costa et al. (2015) [18] reported that both APACHE II score and 
GCS < 13 predicted poor outcome.  

A study by Goswamy et al. (1994) [19] stated that pseudo cholinesterase level 
is useful in predicting the prognosis in OP poisoning. However, Aygun et al. 
(2002) [20] have reported that low levels of pseudo cholinesterase support the 
diagnosis of acute OP poisoning, but were not related to clinical severity. 

In Indian study by Rehiman et al. (2008) [21] declared that the Peradenya or-
gan phosphorus poisoning scale and pseudo cholinesterase level on admission 
and days of hospital stay were useful to assess the severity of cases in parallel 
with our results.  

Sam et al. (2009) [22] assessed the practical indices such as GCS, APACHE II 
and mortality rate (MR) can be applied in predicting mortality in OP poisoning 

It was reported that serum creatinine phosphokinase level, true cholinesterase 
level, PH of the blood and amount of atropine given were strongly related with 
clinical severity of OP poisoning [23]. 

Sanjay et al. (2017) [24] reported association of low pseudo cholinesterase lev-
els with severity, but the parameters as APACHE II and MR were not applicable 
and lengthy.  

Tang et al. (2016) [25] observed that values between 870 - 1200 on day 1 were 
associated with prolonged ventilation and higher mortality. Our study confirms 
this finding. Other parameters used in our study were simple, recorded bedside 
and rapidly. Although a relation between delayed treatment, hypoxia, and low 
GCS as shown in our study are predicted. 

5. Conclusion 

We conclude that pseudo cholinesterase < 1800, SpO2 < 85% at room air, GCS ≤ 
12 and time elapsed after exposure before treatment ≥ 2 h are the parameters 
which have a strong association with morbidity and used to develop a severity 
scoring system in acute OP poisoning cases. This will help in classifying the pa-
tient with higher morbidity and help decision-making regarding admission to 
ICU, referral to more qualified center like rural or remote areas and developing 
countries with limited resources and to improve outcome. 

The Limitations of the Study 

This study was limited to that number of patients and further study on larger 
population, wider scope and longer duration should be done in the future. 
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