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Abstract: 
Introduction: OPI poisoning is a major public health problem in developing countries like India. RDW is a 

simple and inexpensive test and elevated RDW is associated with acute inflammation and increased oxidative 

stress. Hence, this study was done to evaluate the prognostic value of RDW in OPI poisoning. 

Aim: To evaluate the prognostic value of Red Cell Distribution Width in Organophosphorus insecticide 

poisoning.  

Methods: A total of 158 patients of OPI were studied retrospectively from January 2005 to December2014. The 

diagnosis of a case of OPI poisoning was based on a clinical history of intentional ingestion of OPI and 

presence of characteristic signs and symptoms of OPI poisoning, and laboratory evidence of decreased serum 

cholinesterase activity. 

Result: Mean age was 31.32 ± 11.84 years and 58.2% of the patients were males. Mean serum 

pseudocholinesterase level was 5.5± 4.3 and mean RDW was 13.07± 1.67. Mortality rate was 8.9%. Non 

survivors had higher RDW (13.87± 2.81) when compared with survivors (12.99± 1.49). RDW had a sensitivity 

of 57.1%, specificity of 68.1%, and negative predictive value of 94.3% with a cut-off value of 13.5% in 

predicting mortality in patients with OPI poisoning. 

Conclusion: RDW levels on admission can be used a prognostic marker in patients with OPI poisoning. 
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I. Introduction 
      Organophosphate insecticides (OPIs) are widely used in horticulture and agriculture in developing 

countries such as India. Due to easy availability, poisoning with these agents is very common. Suicidal 

poisoning by OPI is a major public health problem, and the annual number of mortalities is approximately 

2000000 worldwide.
[1] 

In India, these insecticides are among the most toxic of pesticides that cause poisoning in 

humans, mostly in farmers. 
 

 It has been reported that high values of Red Cell Distribution Width (RDW) has been associated with 

poor prognosis among patients with acute myocardial infarction, congestive heart failure, stroke, and sepsis.
 [2-5]

 
 

 

Aims and Objectives 

 The aim of this retrospective study was to evaluate the prognostic value of RDW in patients with OPI 

poisoning. 

 

II. Materials And Methods 
 This was a retrospective observational study and was conducted between January 1, 2005 and 

December 31, 2014. We analysed 158 patients in the study. The diagnosis of a case of OPI poisoning was based 

on a clinical history of intentional ingestion of OPI and presence of characteristic signs and symptoms of OPI 

poisoning, and laboratory evidence of decreased serum cholinesterase activity. Cases involving patients younger 

than sixteen years of age, co-ingestion of OPI with other agents and those with pre hospital cardiac arrest were 

excluded from the study. 

 A standardized protocol for the treatment of OPI poisoning with atropine and pralidoxime was 

conducted in each case. If the patients presented with respiratory compromise, supportive care (including 

mechanical ventilation) was carried out. 

 

Data Collection 

 All data was collected from case sheets. Demographic data, history, vital signs, level of consciousness 

and systemic examination findings were noted. Laboratory values of RDW, white blood cell count (WBC), 

haematocrit, platelet count, serum creatinine, serum albumin, and serum pseudocholinesterase were also noted. 
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Statistical analysis 

 All the continuous variables like age, pulse rate, platelet count etc were described using mean and 

standard deviation. All the qualitative variables were expressed as percentage. Students-t-test was used to 

compare the continuous variables which were normally distributed. Mann Whitney test was used to compare the 

continuous variables which were not normally distributed. Chi –Square test was used to test for difference in 

proportions in categorical data. ROC (Receiver operating curve) was used to determine the optimal cut off point 

for RDW for predicting mortality.  

 

III. Results 
A total of 158 cases were studied. Basic details such as demography, clinical features on admission in 

the ED, laboratory characteristics were collected (Table 1). Mean age was 31.32 ± 11.84 years. 58.2% of the 

patients were males. Mean heart rate was 102.10± 21.33 beats per minute and mean respiratory rate was 

22.34±16.13 cycles per minute. Miosis was seen in 77 (48.7%) patients. Fasciculations was seen in 14(8.9%) 

patients and seizures was present in 7 (4.4 %). 43 (27.2%) patients required ventilator support. Laboratory 

parameters revealed a mean WBC count of 14153.15±17870.613 cells/mm
3
, mean platelet count was 

285000±94000 cells/mm
3
, mean serum albumin was 3.96±0.74 mg/dl, mean pseudocholinesterase was 5.5±4.3 

U/ml and mean RDW was 13.07± 1.67 %. The morality rate was 8.9%. 

The patients were divided into two groups, using the cut-off point of RDW as 13.5%.A total number of 

106 patients had RDW < 13.5% out of which 100 (94.31% ) were survivors and 6 (5.7%) were non-survivors. 

The remaining 52 had a RDW > 13.5 %, out of which 44(84.6%) were survivors and 8 (15.4 %) were non-

survivors. Patients with RDW > 13.5 % had higher mortality (15.4 %) compared to patients with RDW < 13.5% 

(5.7%) and was statistically significant (p=.043). Patients with RDW > 13.5 % had significantly lower levels of 

pseudocholinesterase (p = 0.005) and albumin (p =0.004).  

Patients who did not survive had higher levels of RDW (13.87± 2.86 vs. 12.99 ±1.49, p= .060) (Fig 1) 

and were older (41.64 ± 17.75 vs. 30.32 ±10.67,p=.001).They also had significantly lower levels of albumin 

(3.57 ± .7522 vs. 4.008± .73, p=.034) and higher levels of creatinine (1.54± 1.30 vs. .89± .26, p=.003), while 

haematocrit showed no significant difference (40.40± 5.26 vs. 40.80±7.07, p= .954) 

RDW had a sensitivity of 57.1 % and the specificity of 68.1% with a cut-off value of 13.5% in 

predicting mortality in patients with OPI poisoning. (Fig 2) 

 

Table 1: Baseline Characteristics and Laboratory findings of patients 

 

 

 

 

 

 

 

 

 

 

 

 

Variables All Patients (n= 

158) 

RDW <13.5 

(n=106) 

RDW > 13.5 

(n=52) 

P value 

Age (in years) 31.3±11.8 30.3±11.3 33.3±12.7 0.109 

SBP ( mmHg) 120.4±16.6 120.9±14.5 119.2±20.5 0.54 

DBP ( mmHg) 72.7±12.9 74.1±11.7 69.9±14.8 0.59 

Pulse rate (per minute) 102.1±21.3 99.63±19.6 107.0±23.8 0.39 

Respiratory rate (per minute) 22.3±16.1 22.5±19.1 21.8±7.0 0.614 

SpO2 (%) 95.4±9.7 95.4±10.4 95.5±8.0 0.925 

PCV (%) 40.77±6.9 41.2±6.1 39.7±8.1 0.184 

WBC count ( cells/mm3) 14153.1±17870.6 13244.4±6941.4 16005.54±29643.0 0.731 

Platelet count ( cells/mm3) 2.85±.94 2.9±.96 2.7±.90 0.297 

Serum pseudocholinesterase (U/ml) 5.5±4.3 6.0±4.3 4.3±4.1 0.005 

Creatinine (mg/dl) 0.95±.4 0.965±.56 0.92±.26 0.856 

Albumin (gm/dl) 3.96±.74 4.0±.77 3.7±.61 0.004 
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Figure 1: Mean RDW in survivors and non survivors 

 
Figure 2: Area under the ROC curve to determine the cut off point for RDW 

 

IV. Discussion 
 The mechanism of action of the OPI is that it irreversibly inhibits acetylcholinesterase (AchE) and 

hence causes accumulation of acetylcholine at cholinergic synapses of the central and peripheral nervous 

systems. This leads to overstimulation of the muscarinic and nicotine receptors. Classical symptoms of OPI 

poisoning arise from muscarinic, nicotinic and central systemic effects, which include increased secretion like 

salivation and diarrhoea, bradycardia, muscle weakness, paralysis, confusion, and respiratory failure.
[6] 

Apart 

from the cholinergic effects, organophosphates also change the balance between antioxidant defense 

mechanisms and free radical formation.
[7] 

 The red cell distribution width (RDW) is a measurement derived from the red blood cell 

distribution curves generated on automated haematology analysers. It is a measure of the variability in the size 

of the erythrocytes that are circulating. It depicts anisocytosis and is usually a part of complete blood count. 

RDW is used during the differential diagnosis of anaemia.
[8,9]

 It has been suggested that elevated RDW is 

associated with systemic inflammation and oxidative stress as the exact underlying mechanism is not well 

understood
 
. There may be deformation of erythrocyte membranes by acute and chronic inflammation.

[10,11] 

Similarly in OPI poisoning, there is acute inflammation and increased oxidative stress that can lead to a change 
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in the structure and size of the circulating erythrocyte. Hence, it is expected that RDW levels may be increased 

in OPI poisoning and can thus aid in prognosis.
[12]

 

 In our study 58.2% of the patients were males and mortality was 8.9%. Similar findings were noted in a 

study done by Zerrin Define Dundar et al where 55.66% of the patients were males and the mortality was 9.7%. 

Zerrin Define Dundar et al also noted that non survivors had higher median RDW than survivors 15.40(15.10-

16.40) and 14.30 (13.30-16.00), respectively with a p value of 0.047. Similar findings were noted in our study, 

where non survivors had a higher level of RDW (13.87± 2.86) compared to survivors (12.99±1.49) with a p 

value of 0.060.
[13]

 Studies done by Babu R Umesh et al and Changwoo Kang et al also concluded that RDW can 

be used as a predictor of mortality in patients with OPI poisoning.
[14,15] 

 

V. Conclusions 
 RDW is a simple and inexpensive test done as a part of complete blood counts in OPI poisoning. Hence 

we conclude that in developing countries like India, RDW levels measured on admission can be used as a 

prognostic marker in patients with OPI poisoning. 
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