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ABSTRACT: Objectives: To determine the frequencies of acute renal failure and cardiac 
complication in patients with Organophosphorus poisoning. Study Design: Cross Sectional 
study. Setting: Department of Medicine, Sheikh Zayed hospital, Rahim Yar khan. Period: 
January 2015 to December 2015. Material & Methods: All adult cases with documented history 
of Organophosphorus poising either trans-dermally or oral ingestion with either accidental or 
intentional intake were included. The cases then underwent ECG and renal function tests. The 
abnormalities in ECG were documented and the urea more than 30 mg/dl and creatinine more 
than 1.5 mg/dl was labeled as acute renal failure. Results: In this study there were 100 cases, 
58 (58%) were females and 42 (42%) males. The mean age was 22.58±48 years and mean 
duration of OP taken was 7±0.24 hours. Complications were seen in 35 (35%) cases out of 
which 6 had ARF and 29 had cardiac arrhythmias. IA, 6 had prolonged QT and remaining 3 
observed ventricular tachycardia (VT). ARF was common in females but there was no significant 
association with any study variables. However a near significant was seen in cases that presented 
with more than 4 hours of toxicity (p= 0.07). Cardiac arrhythmias were also more common in 
females. There was significant association of it with oral intake and with suicidal intention with 
p= 0.001 and 0.001. Conclusion: OP poisoning is common and cardiac complications are 
more than acute renal failure. Oral intake and with suicidal intention are significantly associated 
with cardiac complications.
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INTRODUCTION
Organophosphorus compounds are toxic 
substances which are quite often used to kill the 
insects and bugs in the agricultural areas and 
the cases with its toxicity are well reported. This 
toxicity can be due to either accidental exposure 
while spraying this compound and absorption 
occurs via skin or can be used with suicidal 
intent. The suicidal attempts are far higher than 
accidental exposure and pose a great burden not 
only in terms of mortality but also great morbidity. 
The suicidal attempts has increased by 60% from 
the last fifty years.1-2 

There are number of chemical subgroups in 
this poising comprising Malathion, Fenthion, 
Parathion etc. The mechanism involved in its 

toxicity is by inhibition of carboxyl ester hydrolases, 
particularly acetyl cholinesterase; hence leads 
to accumulation of acetylcholine (ACh). Other 
mechanisms involved are increased sympathetic 
and parasympathetic activity, hypoxia, deranged 
electrolytes, acidosis, and direct toxicity to the 
heart and kidneys.3-4 In contrast to OP poisoning, 
the treatment done with atropine may also be 
indulged in further arrhythmias.5 Few of such 
complications can be short term while the other 
can be life threatening.

The clinical manifestations of OP are usually 
subdivided into three groups i.e. primary, delayed 
and intermediate syndromes.6-7 There is diverse 
manifestation of cardiac, renal, respiratory, 
neurological, GI, neuromuscular involvement.8-10
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Renal failure can be due to direct toxicity or due 
to other manifestation of pre renal failure in the 
form of parasympathetic stimulation or cardiac 
disease.11

Cardiac symptoms can be manifested in 
three phases. First of all there is an increased 
sympathetic activity. Secondly, there is prolonged 
parasympathetic stimulation and thirdly QT 
prolongation, which can induce fatal ventricular 
arrhythmias.12

MATERIAL & METHODS
This study was carried out Department of 
Medicine, Sheikh Zayed hospital, Rahim Yar khan 
from the period of January 2015 to December 
2015. All adult cases with documented history 
of Organophosphorus poising either trans-
dermally or oral ingestion with either accidental 
or intentional intake were included. The cases 
with previous history of DM, HTN, renal failure, 
cardiac failure and neurologic deficit were 
excluded from the study. The poisoning was 
confirmed by history of exposure either from the 
patients or their attendants and signs of its toxicity 
with constricted pupil, excessive lacrimation 
and crepitations in the chest. The cases then 
underwent ECG and renal function tests in the 
form of urea and creatinine. The abnormalities in 
ECG were documented and the urea level more 
than 30 mg/dl and creatinine more than 1.5 mg/dl 
was labeled as acute renal failure. 

This was a cross sectional study. The data 
was entered on SPSS version 17. The socio-
demographic data like age, weight, gender and 
other data like duration of Organophosphorus 
taken, routine and intention of OP taken was 
collected. The mean and standard deviation were 
calculated for age, weight, duration of OP taken. 
Frequencies and percentages were calculated for 
gender, intention and route of OP taken and type 
and pattern of complication developed regarding 
cardiac or renal complication. Chi square test 
was used to see for significance and p value of ≤ 
0.05 was taken as significant. 

RESULTS
In this study there were 100 cases, out of which 
58 (58%) were females and 42 (42%) males. 
The mean age was 22.58±48 years. The mean 
duration taken to present with OP was 7±0.24 
hours (Table-I). Out of 100 cases 82 (82%) had 
oral intake as compared to 18 (18%) transdermal 
absorption. All 18 transdermal absorption cases 
had accidental exposure while out of 82 oral 
intakes 5 had accidental intake and 77 suicidal 
attempts. Out of 100 cases complications were 
seen in 35 (35%) cases out of which 6 had ARF 
and 29 had cardiac complication (Figure-1). 
Among these 29 cases with cardiac complication 
premature ventricular contraction (PVCs) was 
the most common seen in 13 cases, 7 had 
bradycardia, 6 had prolonged QT and remaining 
3 observed ventricular tachycardia (VT) as in 
Figure-2. Among all the cases, renal failure was 
seen more in females as compared to males 
where it affected 4 females and 2 males with p= 
0.13. There was no significant difference in terms 
of age groups with ARF (p= 0.54). Renal failure 
was most common among oral intake and with 
accidental intent; however this difference was 
also not significant with p= 0.13 & 0.10. However, 
a near significance was seen with duration of OP 
taken more than 4 hours (p= 0.07) as in Table-II. 
Cardiac complications were also more common 
in females affecting 19 females as compared to 
10 males (p= 0.17). There was no significant 
difference in age groups with respect to cardiac 
complications (0.78). Cardiac complications were 
significantly higher in groups with oral intake and 
with suicidal intention with p= 0.001 and 0.001 
(Table-III).

Mean Range

Age 22.58±48 14-52 years

Weight 40±3.35 32-81 kg

Duration of OP taken 7±0.24 3-14 hours

Table-I. Study variables n= 100.
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Figure-1. Complication of OP n= 35. Figure-2. Cardiac arrythmias in OP poisnoning n= 29.

Variables Acute renal Failure

Gender Male 2 40 p= 0.13

Female 4 54

Age groups (years) Less than 35 4 74

More than 35 2 20 p= 0.54

Duration of OP poisoning Less than 4 hours 1 39 p= 0.07

More than4 hours 5 55

Route of poisoning Oral 4 78 p= 0.13

Dermal 2 16

Intention of poisoning Suicidal 4 73 p= 0.10

Accidental 2 21

Table-II. Renal failure with respect to different variables n= 6.

Variables Cardiac Complications

Yes No

Gender Male 10 38 p= 0.17

Female 19 33

Age groups (years) Less than 35 22 56

More than 35 7 15 p= 0.72

Duration of OP poisoning Less than 4 hours 6 34 p= 0.08

More than4 hours 23 37

Route of poisoning Oral 24 58 p= 0.001

Dermal 5 13

Intention of poisoning Suicidal 27 46 p= 0.001

Accidental 2 25

Table-III. Cardiac complications with respect to different variables n= 29.
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DISCUSSION
Organophosphate (OP) compounds are widely 
used for insecticide purpose in developing 
world like Pakistan. Improper storage and easy 
availability has increased the risk of its access for 
suicidal intent and accidental exposure. Moreover 
poorly equipped dressing for sprays has also 
led to more accidental exposure via transdermal 
absorption.

In this study there was female predominance 
affecting 58% of cases. This was similar to a study 
by Faiz MS et al who also had more it in their study 
with a ratio of 1.5:1.13 Howe ever studies done by 
Tall et al had higher number in males.14 This can 
be due to the difference in mode of presentation 
in both studies. As in study by Tall et al, which 
was carried out at developed county and their 
majority of cases presented with transdermal 
spread due to accidental exposure as compared 
to oral intake as in our study. 

Out of total 35 cases with complications, ARF was 
seen in 6 cases. However there was no significant 
association with any of the study variables. The 
higher number was seen in females and cases 
that presented after 4 hours of exposure. Similar 
was seen other studies.9,11,15 The reason of higher 
renal failure in females and specially presenting 
after four hours of toxicity can be a part of a single 
mechanism. The females in this study took OP 
compound orally in majority of cases and due to 
its suicidal intent, they might have taken higher 
doses and they also presented late as compared 
to accidental exposures. This led to a higher 
degree of its absorption and for a longer period 
of time which led to a higher complication rate in 
the form of renal failure. However, this difference 
was not found statistically significant. 

Cardiac complications were seen in 29 out of 
100 cases. These complication were again more 
common in females and significant association 
was seen with oral intake and with suicidal 
intention with p= 0.001 and 0.001. Similar was 
seen by other studies that also found almost 
similar percentages.12,16-17 The number was slightly 
higher in our study as compared to previous ones. 
The reason might be again the mode of exposure 

due to higher suicidal approach and oral intake in 
our study than accidental exposure in developed 
countries.

The reason of significant association of oral 
intake and suicidal intent with cardiac toxicity 
can be explained by the same rationale that the 
cases with suicidal intake took it orally and with 
higher doses and cardiac complications were 
commoner and higher than ARF because cardiac 
complications are one of the acute complications 
than ARF which might be avoided with early 
interventions. Secondly the number was also 
mimicked higher due to PVCs which was the most 
common but not life threatening. Thirdly atropine 
which is considered the mainstay of treatment 
also had arrythmogenic effect. Unfortunately, out 
of 29 cases with these complication 9 died in the 
hospital. Contrary to all that, as this is a remote 
area and dealing a large square are, and higher 
burden of the patients also led to delay in the 
diagnosis and then management which posed 
further burden in terms of its cardiotoxic effects.

There were few limitations too. As this study was 
conducted to see only the cardiac and renal 
complications and did not observe the other 
well reported events involving CNS, GIT and 
respiratory system. And due to higher burden of 
the suicidal cases, we were also unable to collect 
the data regarding the amount of OP taken to 
develop any dose response association.

CONCLUSION
OP poisoning is common and cardiac 
complications are more than acute renal 
failure. Oral intake and with suicidal intention 
are significantly associated with cardiac 
complications.
Copyright© 21 Oct, 2019.
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