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ABSTRACT
Introduction: Today poisoning with pesticides has increased and Poisoning with paraquat is one of the most
significant poisoning in patients. The aim of this study was to investigate paraquat poisoning and mortality rates in
Ahvaz patients. Material and Method: This study was conducted retrospectively on poisoned patients with
Paraquat and all patients who were poisoned by Paraquat who were referred to hospitals in Ahvaz was analyzed.
All of the patients who were poisoned with paraquat were examined and then the frequency of the patients was
analyzed by gender and the rate of morbidity and mortality was analyzed. In this study we used SPSS version 22
for statistical analysis. Results: A total of 392 poisoned patients with paraquat were studied in this study. The
gender of the patients showed that among them, 154 (39.28%) were men and 238 (60.72%) were female. Also, the
mortality rate of patients revealed that 87 patients (22.19%) died from the studied patients that 47 patients (54%)
were male and 40 (46%) of them were women. Also, 305 (77.81%) patients survived, that from them 107 patients
(35%) were male and 198 (65%) were female. Conclusion: the rate of parquet poisoning mortality is 22.19% and
the rate of survival in women is more than men. Future studies suggested to find more details about managing this
patients.
KEYWORDS: Paraquat Poisoning, toxicity, N,N′-dimethyl-4,4′-bipyridinium, Mortality, Ahvaz.
INTRODUCTION
Poisoning with herbicides and other agricultural products
is one of the major problems in public health. More than
2 million poisonings are reported annually due to
poisoning with agricultural pesticides and more than 1%
of these patients die.[1-3] Paraquat or N,N′-dimethyl-4,4′bipyridinium is a herbicide of the bipyridinium group. It
is absorbed through the body through oral, pulmonary
and skin, and its absorption is very rapid, and it reaches
all organs and tissues, and its storage is more in the
lungs. This herbicide is very toxic to humans and
animals. Paraquat's toxicity mechanism is often
associated with the production of anionic peroxide.
These radicals are highly toxic and highly mixed with
macromolecules, and also can produce large amounts of
reactive oxygen species (ROSs) such as hydrogen
peroxide and anion superoxide, which are two of the two
most commonly released radicals, The particles produced
by paraquat may cause serious damage to the organs.[4-6]
Paraquat is absorbed quickly but imperfectly and then
largely excreted unchanged in the urine within 24 to 24
hours. Clinical symptoms are predominantly due to a
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generation of intracellular oxygen species that can cause
cell damage through lipid peroxidation, activation of
Kappa B, mitochondrial damage and apoptosis in many
organs. Poisoning with paraquat causes complications
such as acute lung injury, pulmonary hypertension,
leukocytosis, metabolic acidosis, heart enlargement,
acute renal damage, edema and increased levels of
amylase, glucose and creatinine.[7-8] A urine test that is
sensitive to paraquat poisoning with a concentration of 1
μg / ml or more (1 ppm) is performed by adding 2 cc of
sodium dithionate solution to 1/10 sodium hydroxide
sodium to 10 cc of urine.[9] Hemodialysis and
hemopoiesis are other methods that are used to increase
the clearance of paraquat from the poisoned body.
However, although clearance is enhanced by
hemodialysis (especially in renal dysfunction), however,
this method has not been clinically feasible It can reduce
morbidity and mortality.[10-11] Therefore, some
hemodialysis researchers will only be used for
commonly indicating patients developing kidney
failure.[9-11] All patients who are poisoned by eating
paraquat do not die, but mortality is estimated at about
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75% for this poisoning.[12] In some survivors, pulmonary
vascular fibrosis has been reported, but most patients
who survive have no lung damage and no effects on
them. The prognosis of a poisoned person is related to
the amount of para-clinical disease. The aim of this study
was to evaluate the morbidity and mortality of paraquat
poisoning in Ahvaz, Iran.
MATERIAL AND METHOD
After obtaining permission from the ethical committee of
Ahvaz Jundishapur University of Medical Sciences,
Ahvaz, Iran committee, this study was conducted
retrospectively on poisoned patients with Paraquat.The
inclusion criteria was all patients who were poisoned by
Paraquat who were referred to hospitals in Ahvaz. And
exclusion criteria was Patients whose documents were
not available or who were reluctant to participate in the
study and also Patients who used toxins other than
paraquat and those who used unknown poison were
excluded from the study. In this study, all of the patients
who were poisoned with paraquat were examined and
then the frequency of the patients was analyzed by
gender and the rate of morbidity and mortality was

analyzed. In this study we used SPSS version 22 for
statistical analysis.
RESULTS
As outlined in the methodology, all patients who were
poisoned with paraquat who referred to hospitals in
Ahwaz were included in the study. A total of 392
poisoned patients with paraquat were studied in this
study. The gender of the patients showed that among
them, 154 (39.28%) were men and 238 (60.72%) were
female. Also, the mortality rate of patients revealed that
87 patients (22.19%) died from the studied patients that
47 patients (54%) were male and 40 (46%) of them were
women. Also, 305 (77.81%) patients survived, that from
them 107 patients (35%) were male and 198 (65%) were
female. All of this details was showed on the table 1.
Further investigation of the data showed that Of the 154
men studied, 47 patients (30.51%) died and 107
(69.49%) survived. Also of the 238 men studied, 40
patients (16.8%) died and 198 (83.2%) survived. On the
other word in this study the survive rate in women
(83.2%) was higher than the men (69.49%). This details
was showed on the figure 1 and 2.

Table 1: Patient’s characterization and rate of mortality and survival.
Total
Male
Variables
Number
Percent
Number
Percent
392
100
154
39.28
Poisoned Patients
87
22.19
47
54
Expired
305
77.81
107
35
Survived

Figure 1: Gender difference in parquet poisoned
patients.

Female
Number
Percent
238
60.72
40
46
198
65

Figure 2: Parquet mortality in poisoned patients.
DISCUSSION AND CONCLUSION
As it has been stated, poisoning with agricultural
pesticides is one of the most significant poisoning that
has been found to be highly prevalent and has spread
from various poisonings with herbicides.[13-14] Paraquat is
the most common source of toxin because it is the most
available agricultural poison. In Iran, this poison is also
used extensively, and therefore poisoning with this
poison is very much reported. In Khuzestan, farmers also
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use Paraquat, and therefore many patients refer to Ahvaz
hospitals due to poisoning with Paraquat. As shown in
the results section, the mortality rate of paraquat in this
study was 22.19%, and the survival rate for male patients
was 69.49%, and for women it was 83.2%, and survival
rate was higher in women than in men. To better
understand the results of this study, we will review other
studies on paraquat poisoning patients and comparing the
results of this study with other studies. In one of them,
Ja-Liang Lin et al To clarify the efficacy of repeated
methylprednisolone (MP) and cyclophosphamide (CP)
pulse therapy and daily dexamethasone (DEX) therapy in
patients with severe paraquat (PQ) poisoning reported
thatThe study group patients had a lower mortality rate
(39/59, 66%) than the control group patients (48/52,
92%; P = 0.003, log-rank test). Multivariate Cox
regression analysis revealed that the repeated pulse
therapy was correlated with decreased hazard ratios (HR)
for all-cause mortality (HR = 0.50, 95% CI 0.31–0.80; P
= 0.004) and death from lung fibrosis-related hypoxemia
(HR = 0.10, 95% CI 0.04–0.25; P < 0.001) in severely
PQ-intoxicated patients.[15] In other study Malleshappa
Pavan in valuable study entitled Acute Kidney Injury
Following Paraquat Poisoning in India presented that
Paraquat poisoning is associated with high mortality
varying from 35% to 50%. Six cases of paraquat
poisoning were treated in our center. Acute kidney injury
developed in all the cases and mortality was 66%.
Respiratory and multi organ failure are the main causes
for mortality.[16] Also the other research by jamshidi et al
entitled Investigation Paraquat Poisoning in Southwest of
Iran – from Sign to Mortality and Morbidity presented
that Of 159 patients studied for paraquate poisoning, 65
patients (40.9%) were female and 94 patients (59.1%)
were male and 138 cases (86.8%) of patients were 15–29
years and 150 patients (66%) were single. rate of
poisoning due to suicide was 96.9%. First signs in this
patients was Nausea and Vomiting, Mouth and throat
ulcers, Mouth and throat erythema and Mouth and throat
Irritation. 113 patients (71.1%) were treated by
specialized medicines without antibiotics. 73 patients
(45.9%) developed acidosis during hospitalization, and
13 patients (8.2%) experienced alkalosis. Sixty-three
cases (39.6%) died.[17] Also Torabi et al in study entitle
Prognostic Parameters of Hospital Mortality in Paraquat
Poisoning showed that From 108 patients poisoned with
paraquat, 61 (56.48%) were male. The mean age of the
patients was 23.25±8.27 years and the hospital mortality
rate was observed in 28.70% of the patients.[18] In
conclusion the result of this study showed that the rate of
parquet poisoning mortality is 22.19% and the rate of
survival in women is more than men. Future studies
suggested to find more details about managing this
patients and reduced the rate of mortality due to paraquat
poisoning.
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