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Organophosphates are used worldwidely as 
agricultural insecticide and in Iran too, 

and also they are important agents which lead 
to serious poisonings.1 These drugs inhibit the 
activity of cholinesterase,2 irreversibly. Inhibition 
of cholinesterase activity leads to accumulation 
of acetylcholine in synapses and overestimates 
neurotransmitters in nervous system,2 so  
nicotinic  and  muscarinic  manifestation appear.3

Organophosphates enter the body space from 
different routs like skin, gastrointestinal and 
respiratory tract.4 In majority of cases, the most 
important way is via gastrointestinal tract for 
suicide attempt.5 In most case, the mortality rate 
of OP poisoning is high due to delay in diagnosis 
and treatment. Early diagnosis and appropriate 
treatment may save the patients life. In sever cases, 
proper intensive care will be necessary. Majority of 
patients who need intensive care have respiratory 
failure and the mortality rate is high.6

Methods.  We retrospectively studied patients 
with OP poisoning during 4 years in Sina 
Hospital, Tabriz, Iran from 2002 to 2005. We had 
80 cases. Information was taken from patients or 
their relatives. We cannot measure cholinesterase 
blood level. Treatment was initiated as soon as the 
diagnosis of OP poisoning was suspected. Criteria 
for inclusion were patients with documented 
OP poisoning only, without previous respiratory 
problems, without aspiration pneumonia and 
septic problems, without previous history of heart 
failure or diabetes mellitus and  without previous 
liver problems history.  Criteria for exclusion were 
patients without documented OP poisoning, 
poisoned with OP and other drugs simultaneously, 
with aspiration pneumonia or septic problems, 
with previous history of heart failure or diabetes 
mellitus and with positive liver problems history.

Atropine and/or pralidoxime was administered 
intravenously. Continuous infusion of atropine 
with initial dose of 0.01-0.1 mg/kg/hour was used 
until we controlled the hypersecretion. When 
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ABSTRACT

Objectives: Organophosphate compounds (OP) are usual 
insecticides and may poison human beings in a suicide 
attempt or accidental exposure. They inhibit activity of 
cholinesterase. Poisoning may be enough sever for intensive 
care support. In this paper, we study the prevalence and 
management of sever cases as well.

Methods: We studied patients with OP poisoning, from 
November 2002 to November 2005 in Sina Hospital, 
Tabriz, Iran, retrospectively and found patients who needed 
intensive care. During 4 years study, we documented 80 
patients who were hospitalized due to OP poisoning 
and used drugs. Treatment with intravenous atropine 
and pralidoxime was started as soon as possible. We did 
not administer pralidoxim for 20 patients due to late 
admission (5 patients) and unavailability of the medicine 
(15 patients). 

Results: Forty-five male and 35 female patients were 
enrolled in our study.  The majority of the patients used OP 
for suicide attempt and 4 patients had accidental exposure. 
The mortality rate was 18% in patients who were treated 
with pralidoxim and patients without pralidoxim had 
a mortality rate of 21%. Ten patients were mechanically 
ventilated and the mortality rate was 50%. In patients 
without MV the mortality rate was 11.7%. The duration of 
intensive care stay was 7.1±2 days.

Conclusion: Organophosphate compounds poisoning is a 
serious and lethal condition and needs early diagnosis and 
appropriate treatment. In patients with respiratory failure 
the mortality is very high; therefore we recommended early 
diagnosis, careful monitoring and appropriate management 
of complications in reducing the mortality rate.
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heart rate was above 130 beats/min, oral or intravenous 
propranolol was administered in the absence of 
hypotension. Atropine was discontinued 24 hours after 
atropinization or drying of secretions. Pralidoxime was 
administered in initial dose of 4 g in 4 divided doses 
as long as the medicine is available. Twenty patients 
did not received Pralidoxime due to unavailability of 
the drugs and late admission. Daily biochemical and 
arterial blood gas examinations were performed. Gastric 
lavage followed by administration of activated charcoal 
via nasogastric tube and washing of the whole body 
was started. Based on severity of poisoning, patients 
were admitted to the intensive care unit. If patients 
had excessive secretion, depressed consciousness, gas 
exchange impairment, cardiopulmonary arrest, sever 
acidosis or homodynamic instability with hypotension 
(<90 mm Hg), they were transferred to the intensive 
care unit. Mechanically ventilated patients were on 
synchronized intermittent mandatory ventilation or 
pressure support mode. Positive end expiratory pressure 
was initiated with 5 cm H2O and titrated to keep oxygen 
saturation of above 90% with 30% Fio2. Weaning from 
MV was carried out with pressure support or T-tube 
trial. We used chi-square test for statistical analysis.

Results.   The mean age was 35±18 years (45 males 
and 35 females). Seventy-six patients had suicide 
attempts and 4 accidental exposures. Approximately 
94% (75 patients) poisoned by gastrointestinal 
route. Estimated average time before admission in 
the emergency room was 8.2 hours (range, 1-72 
hours). The most common clinical signs were meiosis, 
change in mental state, hypersalivation, agitation and 
fasciculation (Table 1). All patients received atropine. It 
was administered for 3.8 ± 1.1 days with a total dose of 
87.2 ± 51.1 mg. We used pralidoxime for 60 patients. It 
was administered for 3 ± 1 day with a dose of 3.3 ± 1.0 
g. The mortality rate in patients with pralidoxime were 
18% but without pralidoxime was 21%. Mechanical 
ventilation was applied for 10 patients. Mean arterial 
blood values are summarized in Table 2.  Duration of 

Table 1 - Clinical signs and symptoms.

Sign or symptoms n (%)

Meiosis 66 (82)

Hypersalivation 56 (70)

Agitation 46 (58)

Depressed level of consciousness 56 (70)

Fasciculation 34 (42)

Tachycardia 20 (25)

Muscle weakness 18 (22)

Table 2 - Mean arterial blood values.

Value Mean in 
patients

Normal 
range

pH 7.21 6.97-7.45

Carbon dioxide partial pressure (mm Hg) 40.2 22-52

Oxygen partial pressure (mm Hg) 65.1 54-90

Bicarbonate (mmol/L 14.2 11-23

Saturation of oxygen  (%) 86.2 72-92

Table 3 - Abnormal laboratory findings.

Laboratory findings Patients values Normal 
values

Aspartate aminotransferase 50.7 ± 84.3 0 - 45

Lactate dehydrogenase 592 ± 40 220 - 400

White blood cell count 14221 ± 6540  4000 - 10,000

Potassium level     4 ±1.5 4 - 5.5

MV was 5.2-4.3 days. The mortality rate of mechanically 
ventilated patients was 50% (5 patients). But the total 
mortality rate of all patients was 11.7% (7 patients). The 
mortality rate of mechanically ventilated patients was 
due to cardiopulmonary arrest, pneumonia and ARDS. 
Mortality of patients without MV was due to cardiac 
complications like cardiac arrest. Abnormal laboratory 
values in these patients were elevated serum LDH; and 
liver enzymes, leukocytosis and hypokalemia (Table 3).

Discussion.   Organophosphate compounds are used 
in Iran for agriculture. These drugs are easily available 
over the counter, that could commonly used  for suicide 
attempt but accidental exposure is also seen.6  Twenty-five 
percents of all drug poisonings in our center is due to OP 
compounds.  Inhibition of cholinesterase activity leads 
to accumulation of acetylcholine in synapses and over 
stimulation of nervous system. Nicotinic manifestations 
are increasing or decreasing muscle power and 
fasciculation. Muscarinic manifestations are excessive 
salivation, meiosis and diarrhea. The most frequent 
signs are meiosis, hypersalivation, respiratory distress, 
loss of consciousness and abdominal pain.7 In our study, 
the most common sign was meiosis, hypersalivation, 
agitation and depressed level of consciousness. We found 
leukocytosis in 60 patients and Elevated liver enzymes in 
15 patients as described in previous studies.8,9  Elevated 
liver enzymes were seen in 15 patients that support 
previous study.15 Elevation of LDH level occurred in 40 
patients and it may be due to oxidative injury.10  The 
most important pharmacologic effect of pralidoxime is 
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the reactivation of acetylcholinestrase due to the removal 
of phosphate groups from esteratic site.11 Pralidoxime 
must be prescribed before the “aging phenomenon”.12  
This drug reserves  the effects of OP on the nervous 
system.13 In a previous study, it was emphasized that 
pralidoxime+atropine were not effective in the treatment 
of poisoning than atropine alone; and the combination 
therapy had no useful effects on respiratory failure, 
cardiac or nervous system complications of OP.14  We 
observed that pralidoxime did not reduce mortality 
rate but this issue needs further controlled studies. 
Therefore, in spite on the observed results, we strongly 
recommended pralidoxime utilization in these patients.  
We should implement a well-programmed emergency 
medical system that we currently do not have. Implement 
an educational program for professional persons in the 
field of internal medicine regarding intoxication.  After 
recovery from cholinergic crisis muscle weakness may 
be occurred15 and this problem may lead to respiratory 
failure. An obvious observed finding of respiratory 
failure is increasing of respiratory rate. Mean respiratory 
rate increased to 39±4 breaths/min.  In this case, patients 
need respiratory support; and weaning from MV may be 
more difficult.16  Patients need oxygen and intubations 
for MV may be necessary.  Signs such as hypoxia, 
tachypnea, paradoxical respiration and vigorous use of 
accessory respiratory muscles should be followed closely. 
These problems must be managed with an intensivist. 
The mortality rate of mechanically ventilated patients is 
very high (60%). But it is approximately 11.7 % in other 
studies. Respiratory failure is one of the most important 
complications in OP poisoning.17 It may be due to 
respiratory muscle weakness, aspiration, hypersecretion, 
pneumonia, sepsis or ARDS.18  Aspiration pneumonia is 
a troublesome complication and we can easily prevent it 
with careful monitoring.19  Early diagnosis of respiratory 
failure and prompt endothracheal incubation and MV 
may save the patients life.20,21

In conclusion, respiratory failure is a life threatening 
condition in OP poisoning with a very high mortality. 
Appropriate monitoring and treatment of this problem 
may diminish mortality. 
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