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ABSTRACT
Background: In a previous study we reported that spO2 <85%, exposure > 2 hours, s. acetylcholinesterase < 1000 and GCS < 12 at admission were 
related with poorer prognosis in acute op poisoning. We aimed to develop evidence based protocol for management of acute op poisoning patients 
based on these findings.   
Methods:  Severity score was calculated from spO2 at room air, GCS, s. acetylcholinesterase and duration of exposure at admission to see if the 
scoring system holds and develop an evidence based protocol for treatment of op poisoning. 
Results: Maximum and minimum scores were 8 and 4 respectively; score <6 indicated significantly worse prognosis. In the separate set of patients 
also significant difference in prognosis was seen between groups with score < 6 and ≥6.
Conclusion: Severity scoring system was validated for identifying cases who need aggressive management. An evidence based protocol is 
suggested for improving prognosis in these patients.
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Introduction
Organophosphates (OPs) inhibit acetylcholinesterase causing 
accumulation of acetylcholine in excess, which affects muscarinic and 
nicotinic receptors at synapses in peripheral and central nervous 
systems.[1] It causes neurological sequelae and has high mortality 
rate.[2-4] Many patients have respiratory failure and cardiorespiratory 
arrests.[5] It is estimated to kill around 200,000 people yearly, largely 
in  Asia-Pacific region.[6] It is estimated that out of 5,00,000 suicidal 
deaths every year in the region, approximately 60% are due to pesticide 
poisoning.[3,4] Many studies have reported that about two-thirds of 
these may be due to OPs.[5] Among these, suicidal poisoning is more 
common [6]. It is more commonly encountered in regions with easy 
availability of highly toxic pesticides (WHO Class I).[7,8] 

WHO estimated that incidence of pesticide poisoning in developing 
countries doubled during 10 years period from 1990 [6] and that case 
fatality rate in these is 10-20% ; much higher than that in developed 
countries.[9] Rural hospitals are more likely to confront this problem, 
as a major chunk of the patients come from agricultural areas.[10,11] 
However, these hospitals are not adequately equipped to deal with such 
patients. Hence, it becomes important to have a simplified system to 
identify the patients with poorer prognosis, so they can be treated 
aggressively and referred in time.  

A number of systems have been proposed for predicting outcome in OP 
poisoning. Many are reliant on laboratory tests.[12-16] Others that use 
clinical parameters have been validated using small numbers of 
patients.[17] In view of this, we conducted a retrospective cohort study 
which reported that spO2 <85%, exposure time > 2 hours, s. 
acetylcholinesterase < 1000 and GCS < 12 at admission were related 
with increased need of mechanical ventilation, longer hospital stay and 
poorer prognosis.[18] Based on this evidence, we planned to make a 
simplified severity scoring scale for identifying acute OP poisoning 
patients in need of aggressive treatment and also develop an evidence 
based protocol for their management.   

Methodology
The initial retrospective study was conducted in Deptt. of Medicine of 
a tertiary care hospital after procuring approval from the institutional 
ethics committee. Based on its results, a simple severity scoring system 
was developed based on exposure time, spO2 at room air, GCS and s. 
acetylcholinesterase at presentation. To validate this scale, another 
study was planned on another set of patients of acute OP poisoning to 
assess if it applies on the other set of population also. 

Study design and data collection:
It was an observational study. All cases of OP Poisoning coming to 
casualty were enrolled and subjected to measurement of vitals, spO2 at 

room air, GCS and s. acetylcholinesterase apart from the routine 
clinical examination and investigations. Their severity score was 
calculated according to the severity scoring system. The course of 
illness was recorded in terms of incidence of complications, days of 
hospitalization and mortality. The data so collected was analysed to see 
if the scoring system holds true for this set of patients also. Based on 
the findings, we developed an evidence based protocol for treatment of 
acute OP poisoning with the intent to reduce morbidity and mortality.

Results:
Developing severity scoring system
Based on the first study results, a simple severity scoring system was 
developed. The cut off for the four variables were selected on the basis 
of relation of individual values with morbidity and mortality. For 
example, it was seen that patients with spO2 < 85% at room air at 
presentation had more worse prognosis, so cut off for spO2 was taken 
as 85%. Similarly time elapsed > 2hours, s. cholinesterase 1000, and 
GCS 12 were selected as cut off values for scoring. Table 1 shows the 
criteria for scoring and the points given for each criteria.

Table 1: Scoring criteria:

The maximum possible score was 8 while minimum was 4. In the study 
population, patients with score <6 had significantly greater duration of 
hospital stay, complications and mortality. 

Validation of scoring system on other set of patients: 34 patients were 
included. Most of them were > 40 years in age. Severity score of these 
patients was determined based on the above severity scoring system. 
They were divided into 2 groups: <6 or ≥6. 15 (44.11%) had severity 
score < 6 while 19 (55.88%) had severity score ≥ 6. The two groups 
were compared for requirement of mechanical ventilation, duration of 
recovery and mortality (Table 2).

Table 2: Difference in morbidity and mortality of patients with 
severity score <6 and ≥6.
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Sr. No. Characteristics 1 Point 2 points 

1 SpO2 <85% >85% 

2 Time elapsed since exposure >2 hours <2 hours 

3 S. Cholinesterase <1000 >1000 

4 Glasgow Coma Scale <12 >12 

Duration of Stay 
(days)

(mean ± SD) 

Deaths Mechanical 
Ventilation 

Needed 

Score < 6 13.42 ±20.95 8 All 

Score ≥6 6.66 ± 9.15 2 4 
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We observed that there was a significant difference between the two 
groups (with severity score < 6 and ≥6 ) in terms of duration of hospital 
stay (p = 0.006), mortality (OR 9.7; log odds 2.27, p 0.009) and need of 
mechanical ventilation (OR 4.43; log odds 1.48; p 0.038). Thus results 
of the first study and the severity scoring system held true in other set of 
patients also. Based on these results, we developed an evidence based 
protocol for management of acute OP poisoning cases. (Fig. 1) 

Algorithm for management of acute organophosphorus poisoning 
cases (Annexure 1)

Discussion:
OP poisoning continues to be a frequent reason for admission to ICUs 
in developing countries.[12-14] Many studies have been done to 
identify predictors of morbidity and mortality in these cases. A study 
reported Acute Physiology and Chronic Health Evaluation II 
(APACHE II) score >26 to be a poor prognostic indicator [15] and 
others reported that both APACHE II score and GCS <13 predicted 
outcome.[23,24] It has also been reported that s. acetylcholinesterase 
level is an indicator of the prognosis in OP poisoning.[25] Another 
study observed that low levels of s. acetylcholinesterase suggests 
diagnosis of acute OP poisoning, but not severity.[26] An Indian study 
in 2008 found that severity and prolonged duration of hospital stay can 
be assessed by using Peradenya organophosphorus poisoning scale 
and serum cholinesterase at presentation.[27] It has been observed that 
clinical indices such as GCS, APACHE II, predicted mortality rate 
(PMR) can be applied in predicting mortality in OP poisoning.[28] In 
2011, it was reported that serum creatinine phosphokinase, erythrocyte 
cholinesterase level, blood pH and total atropine dose were strongly 
correlated with clinical severity.[29]

In our previous study, we observed that spO2 at room air, time elapsed 
since exposure, s. acetylcholinesterase level and GCS at presentation 
had correlation with morbidity and mortality in acute OP poisoning 
cases. Other parameters like CBC, RFT, electrolytes, respiratory rate, 
crepitations etc. did not show any correlation with either morbidity or 
mortality. Also, patients with either of spO2 <85%, exposure > 2 hours, 
s. acetylcholinesterase < 1000 and GCS < 12 at presentation had 
significantly worse prognosis than patients with spO2 > 85%, exposure 

< 2 hours, s. acetylcholinesterase > 1000 and GCS > 12. Although 
these findings were not unexpected, this study identified the specific 
levels around which the morbidity and mortality differ significantly 
and thus can be used to identify the cases in need of greater attention.

Hence, we used these four parameters to develop a simplified scoring 
system to identify the patients who deserve special attention and 
aggressive management. It is an easy to use scoring system as it has 
only four parameters and two of them i.e; time from exposure and GCS 
can be assessed from history and examination only. spO2 can also be 
measured by bedside pulseoximeter. Thus, assessing morbidity and 
mortality with this scoring system will require availability of only 
pulseoximeter and s. acetylcholinesterase evaluation. 

Ideally, OP poisoning should be confirmed with measurement of 
plasma cholinesterase or pseudocholinesterase activity in plasma.[30]  
After elimination of organophosphorus blood concentrations recover 
by about 7% per day.[31] It is a sensitive marker of exposure to 
cholinesterase-inhibiting compounds and is a parameter for measuring 
elimination of organophosphorus; but it doesn’t provide any 
information about clinical severity. Some studies have observed that 
red-cell acetylcholinesterase is also a good marker of synaptic function 
and need of atropine in organophosphorus poisoning patients and so 
can be used as a good marker of severity. [32,33] We used s. 
acetylcholinesterase as it was readily available and its value also 
correlated with severity of acute OP poisoning patients as shown in our 
previous study. 

Thus, many studies have reported association of low s. acetylchol 
inesterase levels with severity in the past, but other parameters used by 
these studies like APACHE II and PMR were lengthy. One study 
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, can be 
estimated bedside and need almost no time.

Conclusion: The severity of acute OP poisoning cases can be 
estimated by simple severity scoring system based on time from 
exposure, GCS, spO2 at room air at presentation and s. 
acetylcholinesterase level at presentation. It can be used for 
identification of poor prognosis cases which need referral or 
aggressive management. An evidence based protocol has been 
suggested based on this simple severity scoring system.

Funding: None

Conflicts of interest: On behalf of all authors, the corresponding 
author states that there is no conflict of interest.

REFERENCES
1. Goldfrank LR. Goldfrank’s Toxicologic Emergencies. 7th ed. New York: McGraw Hill; 

2002. p. 1346-60.
2.  Bardin PG, van Eeden SF, Joubert JR. Intensive care management of acute 

organophosphate poisoning. A 7-year experience in the Western Cape. S Afr Med J 
1987;72:593-7.

3.  Munidasa UA, Gawarammana IB, Kularatne SA, Kumarasiri PV, Goonasekera CD. 
Survival pattern in patients with acute organophosphate poisoning receiving intensive 
care. J Toxicol Clin Toxicol 2004;42:343-7.

4.  Rajapakse VP, Wijesekera S. Outcome of mechanical ventilation in Sri Lanka. Ann R 
Coll Surg Engl 1989;71:344-6. 

5.  Eddleston M, Mohamed F, Davies JO, Eyer P, Worek F, Sheriff MH, et al. Respiratory 
failure in acute organophosphorus pesticide self-poisoning. QJM 2006;99:513-22.

6.  World Health Organization. WHO Recommended Classification of Pesticides by 
Hazard and Guidelines to Classification 2000-2001. Geneva: World Health 
Organization; 2001. WHO/PCS/01.4.

7.  McConnell R, Hruska AJ. An epidemic of pesticide poisoning in Nicaragua: 
implications for prevention in developing countries. Am J Public Health 1993; 83: 
1559–62.

8.   Rosenthal E. The tragedy of Tauccamarca: a human rights perspective on the pesticide 
poisoning deaths of 4 children in the Peruvian Andes. Int J Occup Environ Health 2003; 
9: 53–58.

9.  Eddleston M, Phillips MR. Self poisoning with pesticides. BMJ 2004;328:42-4.
10.  Eddleston M. Patterns and problems of deliberate self-poisoning in the developing 

world. Q J Med 2000; 93: 715–31.
11.  Srinivas Rao CH, Venkateswarlu V, Surender T, Eddleston M, Buckley NA. Insecticide 

poisoning in south India—opportunities for prevention and improved medical 
management. Trop Med Int Health 2005; 10: 581–88.

12.  Bardin PG, van Eeden SF, Moolman JA, Foden AP, Joubert JR. Organophosphate and 
carbamate poisoning. Arch Intern Med 1994;154:1433-41.

13.  Goel A, Joseph S, Dutta TK. Organophosphate poisoning: Predicting the need for 
ventilatory support. J Assoc Physicians India 1998;46:786-90.

14.  Grmec S, Mally S, Klemen P. Glasgow Coma Scale score and QTc interval in the 
prognosis of organophosphate poisoning. Acad Emerg Med 2004;11:925-30.

15.  Lee P, Tai DY. Clinical features of patients with acute organophosphate poisoning 
requiring intensive care. Intensive Care Med 2001;27:694-9.

16.  Matsumiya N, Tanaka M, Iwai M, Kondo T, Takahashi S, Sato S. Elevated amylase is 
related to the development of respiratory failure in organophosphate poisoning. Hum 

Odds ratio 9.7 4.43 

95% CI 1.63- 57.7 1.20- 16.28 
Log odds 2.27 1.48 

P value 0.006 0.009 0.038 

International Journal of Scientific Research 51

PRINT ISSN No 2277 - 8179 



Exp Toxicol 1996;15:250-3.
17.  Senanayake N, de Silva HJ, Karalliedde L. A scale to assess severity in 

organophosphorus intoxication: POP scale. Hum Exp Toxicol 1993;12:297-9.
18.  Muley A, Shah C, Lakhani J, Bapna M, Mehta J. To identify morbidity and mortality 

predictors in acute organophosphate poisoning. Indian J Crit Care Med 2014;18:297-
300.

19.  World Health Organization. Environmental Health Criteria No 63. Organophosphorus 
Pesticides: A General Introduction. World Health Organization, Geneva 1986.

20.  Okudera H, Morita H, Iwashita T, Shibata T, Otagiri T, Kobayashi S, Yanagisawa. 
Unexpected nerve gas exposure in the city of Matsumoto: report of rescue activity in the 
first sarin gas terrorism. N. Am J Emerg Med. 1997;15(5):527.

21.  Pawar KS, Bhoite RR, Pillay CP, Chavan SC, Malshikare DS, Garad SG. Continuous 
pralidoxime infusion versus repeated bolus injection to treat organophosphorus 
pesticide poisoning: a randomised controlled trial. Lancet. 2006;368(9553):2136.

22.  Abedin MJ, Sayeed AA, Basher A, Maude RJ, Hoque G, Faiz MA.Open-label 
randomized clinical trial of atropine bolus injection versus incremental boluses plus 
infusion for organophosphate poisoning in Bangladesh.   

23.  Eizadi-Mood N, Saghaei M, Jabalameli M. Predicting outcomes in organophosphate 
poisoning based on APACHE II and modified APACHE II scores. Hum Exp Toxicol 
2007;26:573-8.

24.  Davies JO, Eddleston M, Buckley NA. Predicting outcome in acute organophosphorus 
poisoning with a poison severity score or the Glasgow coma scale. QJM 2008;101:371-
9. 

25.  Goswamy R, Chaudhuri A, Mahashur AA. Study of respiratory failure in 
organophosphate and carbamate poisoning. Heart Lung 1994;23:466-72.

26.  Aygun D, Doganay Z, Altintop L, Guven H, Onar M, Deniz T, et al. Serum 
acetylcholinesterase and prognosis of acute organophosphate poisoning. J Toxicol Clin 
Toxicol 2002;40:903-10.

27.  Rehiman S, Lohani SP, Bhattarai MC. Correlation of serum cholinesterase level, clinical 
score at presentation and severity of organophosphorous poisoning. JNMA J Nepal Med 
Assoc. 2008;47:47-52.

28.  Sam KG, Kondabolu K, Pati D, Kamath A, Pradeep Kumar G, Rao PG. Poisoning 
severity score, APACHE II and GCS: Effective clinical indices for estimating severity 
and predicting outcome of acute organophosphorus and carbamate poisoning. J Forensic 
Leg Med 2009;16:239-47.

29.  Bhattacharyya K, Phaujdar S, Sarkar R, Mullick OS. Serum creatine phosphokinase: A 
probable marker of severity in organophosphorus poisoning. Toxicol Int 2011;18:117-
23.

30.  Lotti M. Clinical toxicology of anticholinesterase agents in humans. In: Krieger R, ed. 
Handbook of pesticide toxicology. Volume 2. Agents, 2 edn. San Diego: Academic 
Press, 2001: 1043–85.

31.  Mason HJ. The recovery of plasma cholinesterase and erythrocyte acetylcholinesterase 
activity in workers after over-exposure to dichlorvos. Occup Med (London) 2000; 50: 
343–47.

32.  Thiermann H, Worek F, Szinicz L, et al. On the atropine demand in organophosphate 
poisoned patients. J Toxicol Clin Toxicol 2003; 41: 457.

33.  Thiermann H, Szinicz L, Eyer P, Zilker T, Worek F. Correlation between red blood cell 
acetylcholinesterase activity and neuromuscular transmission in organophosphate 
poisoning. Chem Biol Interact 2005; 157–58: 345–47.

Volume-7 | Issue-3 | March-2018

52 International Journal of Scientific Research

PRINT ISSN No 2277 - 8179 


