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A B S T R A C T   

Organophosphorus (OP) compounds are the most extensively used pesticides’ class worldwide; cause most 
self‑poisoning deaths especially in India. Thus, it is utmost important for early identification and aggressive 
management of OP poisoning from the clinical perspective to prevent serious complications by using sophisti
cated LC-MS/MS approach. This was a prospective study involving 103 patients of OP cases admitted to Kar
nataka Institute of Medical Sciences from June 2022 to May 2023, based on the inclusion and exclusion criteria 
patients were subjected to study. On admission, venous blood was collected from patient with Malathion and 
Profenofos OP poisoning history and subjected to serum biomarker and to LC-MS/MS analysis. Out of the 103 
patients, 68 patients consumed Profenofos (66%) and 35 patients consumed Malathion (34%). Pseudocholin
esterase levels among the of OP cases revealed that the 33 patients had mild toxicity, 40 patients had moderate 
toxicity and 30 patients had severe toxicity of OP poisoning. Subsequently LC-MS/MS analysis showed that the 
results obtained are not in correlation with indirect serum marker pseudocholinesterase levels. On the other side, 
LC-MS/MS results are in correlation with the clinical outcome of the patients with respect to morbidity and 
mortality. Thus, LC-MS/MS approach to assess the OP levels in patients could be used as potential diagnostic and 
prognostic marker for the absolute quantification of OP compounds compared to indirect OP levels estimation.   

1. Introduction 

Pesticides are the class of chemical compounds used to control the 
growth of insects, which are responsible for the depletion of crops 
productivity. As per the WHO estimates, approximately 3 million 
pesticide poisoning occur worldwide and causing more than 0.2 million 
deaths and 1.9 million with other long term comorbidities [1–3]. Among 
all the pesticides studied, Organophosphate Pesticides (OPs) are 
considered as the largest group of pesticides used in agriculture, live
stock, and other commercial purposes globally [4]. In spite of having 
several advantages of OPs in increasing the agricultural yield to meet the 
food demand of growing population, they are found to be potentially 
hazardous to the humans and other living beings in the environment [4, 
5]. OPs are irreversible inhibitor of neurotransmitter acetylcholine 
esterase (AChE) and pseudocholinesterase (butyryl cholinesterase), 
which are involved in the reduction of acetylcholine (ACh) concentra
tion by hydrolyzing ACh into choline and acetic acid/butyric acid. These 

enzymes, plays an essential role for proper functioning of the human 
nervous system [6]. Exposure to OPs can lead to acute poisoning, in 
severe cases, OPs poisoning can lead to respiratory failure, cardiac arrest 
which can be life-threatening if not treated promptly [7]. One of the 
study conducted in India showed that the incidence of suicidal poisoning 
mortality using OPs accounted 10–44% in the hospitalized patients [8, 
9]. 

The clinical features of OP poisoning comprise a three phasic 
response such as, initial acute cholinergic phase, high mortality associ
ated intermediate phase and nonlethal delayed polyneuropathy associ
ated with morbidity phase [10].The cholinergic phase occurs 
immediately and last for hours, which usually includes excessive sali
vation, lacrimation, abdominal cramps, vomiting, urination, frothing 
from the mouth, sweating, bronchospasm, and fasciculation and some
time cause loose stools [11,12]. Thus, early identification and aggressive 
management of OP poisoning is significant from the clinical perspective 
to prevent serious complications and improve the chances of a full 
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