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Abstract
AIM
To evaluate various schemes for paraquat poisoning and
different variables that influence the outcome of acute
paraquat poisoning.

Informed consent statement: All study participants, or their
legal guardian, provided informed written consent prior to study
enrollment.

METHODS
In a cross-sectional study, the information about all
cases of acute paraquat poisoning who were admitted to
teaching hospitals affiliated to Shiraz University of Medical
Sciences, in a five year period (September 2010 to
September 2015) were evaluated. The variables included:
Demographic data, medical assessment, therapeutic
options, laboratory findings, and the outcomes. Data were
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Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
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analyzed using SPSS, version 22. Significant difference
between groups was tested using t-test for continues
2
outcomes and χ test for categorical. The significance
level was considered to be P < 0.05.

it is quickly absorbed through the luminal tract, and 95%
of its tissue distribution occurs within the first 6 h. Kidneys
play a vital role in disposing paraquat from the body, and its
maximum disposal is carried out during the first 12 to 24
[6]
h . Symptoms include: Burning sensation in the mouth,
throat, chest, epigaster, nausea, vomiting, abdominal pain,
and diarrhea, which can be stopped after 2-3 d, if the
[9]
patient is still alive . Additionally if a patient has consumed
more than 20 mg/kg of paraquat ion, his/her survival rate is
[10]
very low . I think (equal to 10 cc of 20% solution) is not a
proper statement, because 20 mg/kg is more explanatory
itself. The main mechanism in being poisoned with paraquat
is the formation of superoxide ions, active oxygen radicals,
NADPH oxidation, lipid peroxidation of cell membrane,
[4,11]
and destruction of the cell membrane structure
.
Despite progressions in critical care domain, to this point
there has not been any effective treatment for paraquat
poisoning. Some studies have indicated some improvement
in prognosis of patients, ensuing the prescription of
absorbents, treatment by immunosuppressive medications,
[12-14]
radiotherapy and hemodialysis
. The main objective in
this research was to study the clinical symptoms, laboratory
abnormalities and the outcome of paraquat poisoning in a
5-year period in Fars province, Iran.

RESULTS
A total of 104 patients (66.3% male) were evaluated. The
mean age of the female patients was 22.81 ± 9.87 years
and the male patients’ was 27.21 ± 11.06 years. Ninety
seven (93.3%) of all the cases were suicide attempts
with mortality rate of 43.2%. Despite the necessity
for emergency hemodialysis during the first 6 h of
intoxication, none of the patients had dialysis during this
time. Immunosuppressive and corticosteroid medications
were not administrated in adequate dosage in 31.1% and
60% of the patients, respectively. Ingestion of more than
22.5 cc of paraquat and increase in creatinine level were
the most important predictors of mortality.
CONCLUSION
Treatment should start immediately for these patients.
Moreover, creating a clinical guideline according to the
findings can have an impact on the treatment procedure
which seems to be necessary.
Key words: Mortality; Paraquat; Poisoning; Prognosis;
Suicide

MATERIALS AND METHODS

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Study population and data collection

In this retrospective descriptive analytical study, a total
of 104 records of paraquat poisoning patients in three
main tertiary hospitals in Shiraz, Iran, from September
2010 to September 2015 were evaluated. This research
was conducted following the approval of Shiraz University
of Sciences Ethics Committee. The required data were
manually obtained from the patients’ records. The data
included; age, gender, consumed paraquat amount,
occurrence of vomiting after consumption, the gap
between poison consumption and treatment initiation, the
treatments modalities, hospitalization duration, laboratory
abnormalities, and sequela. Patients who had not signed
the written informed consent for using their records,
those who had taken other medications or poisons
simultaneously, and those who had a history of cardiac,
pulmonary, renal or hepatic diseases were excluded from
the study.

Core tip: In developing countries with an agriculture econ
omy poisoning by means of herbicides is very common.
Paraquat is a highly toxic compound and consumption
of 30 mg/kg is lethal in humans. In this study, we have
analyzed multi-center data of patients with paraquat
poisoning between September 2010 and September 2015,
establishing the largest series of paraquat poisoning in the
Middle East. Based on the data, medical knowhow that
affects its current management as well as different variables
which influence the outcome were evaluated.
Kavousi-Gharbi S, Jalli R, Rasekhi-Kazerouni A, Habibagahi
Z, Marashi SM. Discernment scheme for paraquat poisoning: A
five-year experience in Shiraz, Iran. World J Exp Med 2017; 7(1):
31-39 Available from: URL: http://www.wjgnet.com/2220-315X/
full/v7/i1/31.htm DOI: http://dx.doi.org/10.5493/wjem.v7.i1.31

Statistical analysis

The retrieved data were analyzed using SPSS, version
22. The continuous variables were described by standard
deviation ± mean and the categorical were reported in
the form of frequencies. Significant difference between
groups was tested using t-test for continues outcomes
2
and χ test for categorical. In all cases, the significance
level was considered to be P < 0.05. In order to assess
the performance of laboratory changes in predicting the
death occurrence, the area under receiver operating
characteristic (ROC) curve and sensitivity, specificity,
positive and negative predictive value were studied. The

INTRODUCTION
Due to widespread usage of herbicides in agricultural
industry reports of human poisoning has been on the
[1-3]
rise around the world . Paraquat (1,1′-dimethyl-4,4′
bipyridinium dichloride) is a well-known compound used
in agriculture and it is a suitable due to its wide range of
[4,5]
effects on weeds and instability in the environment .
Consumption of 30 mg/kg (equal to around 3-6 g of
[6-8]
paraquat ion) is lethal in adults . In the case of oral intake,
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and 17 cases (16.3%), respectively. Gastric lavage was
carried out in all cases that Fuller’s earth or charcoal
was prescribed. Only in 17 cases, gastric lavage was the
sole method carried out.

Table 1 Baseline demographics of the subjects, 2010-2015
Variable

Total = 104

Gender
Male (%)
Female (%)
Duration of hospitalization
1-6 d (%)
7-13 d (%)
More than 14 d (%)
Mean (d)
Time interval (d)
Cause of poisoning
Occupational exposure (%)
Suicidal (%)
Accidental (%)
Habitat
Rural (%)
Urban (%)
Type of poisoning
Ingestion (%)
Injection (%)
Outcome
Recovery (%)
Death due to complications (%)

69 (66.3)
35 (33.7)

Medical knowhow and inappropriate treatments

In 91 cases (87.5%), treatment was carried out by
corticosteroids and in 39 (37.5%) by cyclophosphamide.
In 50 cases (48.1%) N-acetyl cysteine (NAC), in 34
(32.7%) vitamin E, and in 32 (30.8%) vitamin C were
prescribed as antioxidant medications.
In none of the 45 deceased patients, treatments
were carried out completely. The most common type of
managements were prescribing corticosteroid medications
in 43 cases (95.6%), gastric lavage in 42 (93.3%),
charcoal in 35 (77.78%), and NAC administration in
22 (48.9%) patients. Lack of attention in prescribing
cyclophosphamide, dexamethasone and vitamin E as the
most commonly ignored treatments in deceased patients,
had occurred in 28 cases (62.2%), and lack of attention
in prescribing NAC had occurred in 23 cases (51.1%).
Methylprednisolone was not prescribed in 9 cases (20%),
and in 27 cases (60% of the deceased patients), it was
prescribed insufficiently.
Since, hemoperfusion was not available in any of
the tertiary hospitals in Shiraz, Iran therefore; hemo
dialysis was carried out for extracorporeal removal of
paraquat. Only 3 cases had expired due to the severity
of poisoning during the early hours of admission and
before performing hemodialysis. Nonetheless, initiating
hemodialysis was delayed in all cases, at least for 6
h, mainly due to the delay in receiving the results of
viral marker status. About 54% of the patients were
hemodialyzed again due to increase in renal biomarkers
after the first day.

61 (58.7)
29 (27.9)
14 (13.5)
6.73 ± 5.73
1-27
4 (3.8)
97 (93.3)
3 (2.9)
80 (76.9)
24 (23.1)
101 (97.1)
3 (2.9)
59 (56.7)
45 (43.3)

confidence interval was 95%.

RESULTS
Overall characteristics of patients

In this research, a total of 104 patients poisoned
by consuming paraquat were studied in a period of
five years. The demographic data of the patients are
presented in Table 1.
The duration of hospital stay for the patients was 6.73
± 5.73 d (between 1 and 27 d) on average. Poisoning
with paraquat in males was 1.9 times higher than
females. The highest rate of poisoning prevalence was
among females under 20 and males between the ages
of 20 and 30. The mean age of the female patients was
22.81 ± 9.87 (between 1 and 61 years) and the male
patients’ was 27.21 ± 11.06 (between 15 and 60 years)
(P = 0.045).

Chest radiographic findings

Lung radiography was done for 45 cases. Table 2
presents the frequency of the positive lung radiography
findings in the studied patients.

Correlation between the amount of consumed poison
and prognosis

Clinical manifestations at presentation

The amount of consumed poison in patients was 34.61
± 55.36 mL (between 1.5 and 300 mL) on average.
While the deceased patients had consumed 66.63 ±
72.61 mL of poison on average, this amount was 10.18
± 5.77 mL on average for the patients who survived
(P = 0.001); that is, 85.5% of the patients who had
consumed less than 10 cc and 12.7% of the patients
who had consumed between 10 and 20 cc of poison
were discharged after recovery. On the other hand,
91.1% of the patients who had consumed more than
20 cc of poison ultimately expired (P = 0.000).
Figure 1, illustrates the ROC curve related to poison
consumption and mortality rate in patients. Table 3 shows
the cutoff point for the amount of poison consumed and
patients’ mortality, by considering the minimum positive
predictive value of 90%. Based on poison consumption

Majority of the patients (76 cases; 73.1%) had vomited
before being admitted to the hospital and the most
common symptom during admission was nausea (74
cases; 71.1%). However, prevalence of epigasteric
pain and inflammation of the oral mucosa was (29
cases; 27.9%) and (28 cases; 26.9%). No dysrhythmia
was observed on the electrocardiogram at the time of
presentation or during hospitalization, excluding agonal
arrhythmia in dying patients.

Emergency management of poisoned patients

The most common decontamination method carried
out for the patients was gastric lavage in 94 cases
(90.4%). Charcoal alone or along with Fuller’s earth was
prescribed for gastric decontamination in 60 (57.7%)
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Table 2 Chest radiographic findings of the 45 survivors and non-survivors among paraquat poisoned patients
Radiographic findings

Time interval of radiographic study (d)

No. of patients (percent in the survivors/non-survivors groups)

2-5
1-2
1-10
4-14

2 (11.1)
2 (11.1)
4 (22.2)
10 (55.6)

1-5
4-32
1-8

2 (7.4)
4 (14.8)
21 (77.8)

Non-survivors (n = 18)
Pneumothorax (%)
Pneumomediastinum/emphysema (%)
ARDS (%)
Lung fibrosis (%)
Survivors (n = 27)
Pneumothorax (%)
Lung fibrosis (%)
Normal (%)
ARDS: Acute respiratory distress syndrome.

(ALT) after the third day of admission and mortality
rate in patients. Table 4 shows the cutoff point of serum
creatinine level, BUN, AST, and ALT on the third day
in relation with patients’ mortality by considering the
minimum positive predictive value of 90%. The best
cutoff point (considering the minimum positive predictive
value of 90%) was calculated based on serum creatinine
level, BUN, AST, and ALT on the third day and ROC curve.
This cutoff point was calculated to be 1.95 or higher
for creatinine level, 25 or higher for BUN level, 24.5 or
higher for AST level, and 12 or higher for ALT level on the
third day.

ROC curve
1.0

Sensitivity

0.8

0.6

0.4

0.2

0.0

0.0

0.2

0.4

0.6

0.8

1.0

DISCUSSION

1-specificity
Diagonal segments are produced by ties

Being poisoned with herbicides in developing countries
of South, East and Southeast Asia with an agriculture
[15]
economy is very common . In this study, a total of
104 paraquat poisoning cases in Fars province, which
is one of the agriculture hubs in Iran, were studied in
a 5-year interval. More than 65% of all the cases were
male. The gender ratio of the paraquat poisoning in
other studies was reported to be between 55% and
[5,6,10]
70% in males
. However, the mean age of female
patients which was around 23 years, was 4 years lower
than the male patients; this was in accordance with
[16]
Kim’s study . The highest prevalence was observed in
teenage girls and males between the ages of 20 and 30,
which are considered as the active population. Around
77% of the patients were from rural areas. Other
studies, also showed that poisoning was more common
[6,13]
among the rural population, from 56% to 73%
.
Around 93% of the cases were suicide attempts, which
[5,6,13]
is in accordance with the results from other studies
.
The most common clinical symptoms in patients
included nausea, epigasteric pain and inflammation of
the oral mucosa, which were in line with results from
[9]
[12]
Cherukuri et al . However, Sandhu et al had reported
that all patients diagnosed with paraquat poisoning
experienced nausea and vomiting, but oral mucosal
ulcers were reported in only 59% of the patients.
Gastric lavage was carried out as the most common
type of emergency procedure in about 90% of all the
cases, prescribing charcoal in about 58% and prescribing

Figure 1 Receiver operating characteristic curve related to the position
amount consumption in relation with patients’ death. Based on the area
under the curve, the confidence level was determined to be 95% for the
poison consumption of 0.945 [between 0.87-1.00 (P = 0.000)]. ROC: Receiver
operating characteristic.

rate and ROC curve, the best cutoff point was calculated
at 22.5 cc or higher (considering the minimum positive
predictive value of 90%).
On average patients’ were deceased after 4.8 ±
st
4.62 d of hospitalization, (between the first and 21
days). Total of 9 cases expired during the first day of
hospitalization who had consumed about 35 and 300 cc
of poison.

Correlation between laboratory abnormalities and
prognosis

This study indicates that maximum average levels of
serum creatinine was 2.50 ± 1.80 (between 0.6 and
9.5), maximum average of blood urea nitrogen 16.42 ±
29.18 (between 6 and 66), maximum average of AST
levels 114.52 ± 246.85 (between 8 and 1509), and
maximum average of ALT 301.43 ± 145.31 (between
8 and 1803) were observed after the third day of
admission.
Figure 2, illustrates the ROC curve related to Levels of
serum creatinine, blood urea nitrogen (BUN), aspartate
aminotransferase (AST), and alanine transaminase
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Table 3 The cutoff point for the amount of poison consumption and patients’ death
Variable

Area under the ROC (the minimum
positive predictive value of 90%)

Cutoff point

Positive
predictive value

Negative
predictive value

Sensitivity

Specificity

0.945 (0.87-1.0)

22.5

93.3

98.3

93.3

98.3

Amount of consumed poison
ROC: Receiver operating characteristic.

BUN
1.0

0.8

0.8

0.6

0.6

Sensitivity

Sensitivity

Cr
1.0

0.4

0.2

0.0
0.0

0.4

0.2

0.2

0.4
0.6
Specificity

0.8

0.0
0.0

1.0

0.2

0.4
0.6
Specificity

1.0

0.8

0.8

0.6

0.6

0.4

0.8

1.0

0.4

0.2

0.2

0.0
0.0

1.0

ALT

1.0

Sensitivity

Sensitivity

AST

0.8

0.2

0.4
0.6
Specificity

0.8

1.0

0.0
0.0

0.2

0.4
0.6
Specificity

Figure 2 Receiver operating characteristic curve related to levels of serum creatinine, blood urea nitrogen, aspartate aminotransferase and alanine
transaminase on the third day of hospitalization in relation with patients’ death. Based on the levels under the curve, confidence interval of 95% was determined
for creatinine on the third day 0.90 [between 0.83-0.97 (P = 0.000)], for BUN on the third day 0.80 [between 0.69-0.91 (P = 0.000)], for AST on the third day 0.85 [between
0.58-1.00 (P = 0.008)], and for ALT on the third day 0.79 [between 0.57-1.00 (P = 0.028)]. BUN: Blood urea nitrogen; AST: Aspartate aminotransferase; ALT: Alanine
transaminase.

charcoal along with Fuller’s earth was carried out in 16%
of the all the patients in the present study. In Senara[17]
thna’s study , it was shown that Fuller’s earth was
prescribed in about 75%, and charcoal prescription was
carried out in about 22% of the cases; however, in 16%
of their patients, both were prescribed. Nevertheless, it is
worth mentioning that Fuller’s earth (magnesium citrate)
[18]
and charcoal have similar effects , and there is no need
for their simultaneous prescription. Although some of the
old studies had proposed the necessity for gastric lavage
[19,20]
[21]
in paraquat poisoning
, Wilks et al
showed that
gastric lavage can lead to increase in mortality rate in
cases where the patient has consumed lesser than 30 cc of
poison. It seems that gastric cleansing was inappropriate

WJEM|www.wjgnet.com

in the studied patients.
Research has suggested that paraquat can reach
plasma concentration peak in one hour due to rapid
[22,23]
absorption
, and subsequently accumulate in targeted
tissues. However, there is a chance of re-distribution
from tissues to plasma, as well. Paraquat distribution
half-life is around five hours in human, and around 6 h
after its consumption, it reaches the maximum of tissue
[24,25]
concentration in the lungs
. Considering the pathology
of free radicals in paraquat poisoning, some older studies
have proposed the use of antioxidant medications such
as vitamin E and vitamin C in order to reduce tissue
injuries. However, the impact of such treatments has
[26,27]
not been proven
. Also, NAC, as a proper source of
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Table 4 Cutoff point for the levels of serum creatinine, blood urea nitrogen, aspartate aminotransferase and alanine transaminase
on the third day in relation with patients’ death considering the minimum positive predictive value of 90%
Laboratory variables in the
third day of admission

Area under the ROC (the minimum
positive predictive value of 90%)

Cutoff
point

Positive predictive
value

Negative
predictive value

Sensitivity

Specificity

0.90 (0.83-0.97)
0.80 (0.69-0.91)
0.85 (0.58-1.000)
0.79 (0.57-1.000)

1.95
25
24.5
12

90.9
95.4
100
93.3

70.8
66.7
66.78
10.34

90.9
95.5
100
88.9

70.8
66.7
72.7
9.1

Serum creatinine
BUN
AST
ALT

BUN: Blood urea nitrogen; AST: Aspartate aminotransferase; ALT: Alanine transaminase; ROC: Receiver operating characteristic.

as an effective treatment in washing off the poison
[35]
from plasma in the first 6 h , but for the patients in
this study hemodialysis was performed, due to lack of
hemoperfusion facilities. However, this measure was not
performed for any of the patients during the first 6 h of
admission. It seems that the main reason for this delay
was that they had to wait for receiving the results for
viral markers for hemodialysis. Nevertheless, based on
[36]
Marashi et al , considering the high mortality rate due
to poisoning and the low probability of viral infections,
there is no need to study the viral markers, and in such
cases hemodialysis should be carried out by the device
allocated for patients diagnosed with hepatitis B.
Pulmonary fibrosis is among the known complications
in paraquat poisoning which occurs approximately 7 to 14
[37,38]
d after poisoning along with acute respiratory failure
.
This complication transpires due to body’s inability to
repel the free radicals that leads to the destruction of
[39]
cell membrane and lipid peroxidation . In this study,
among the expired patients, pulmonary fibrosis was the
most common radiography finding, which was observed
in almost 22% of the patients (more than 55% of the
expired patients), which was initially observed on the
[40]
fourth day. Also, Hsu et al
showed that pulmonary
fibrosis had led to death in about 25% of patients. Our
radiography findings in deceased patients were acute
respiratory distress syndrome (ARDS), pneumothorax,
and pneumomediastinum, which is in accordance with the
[41]
results of Weng et al .
Unfortunately, despite various studies, limited variables
have been identified for predicting prognosis. Although
one of the best prognostic criteria is to determine paraquat
[18]
serum concentration and to use nomogram , but this
factor could not be studied due to lack of serum paraquat
concentration measurement as a common laboratory test
in Iran.
This research showed that the maximum average
of serum creatinine levels increased on the third day
(up to around 2.5 mg per deciliter), and that the serum
creatinine average decreased, subsequently. Serum
creatinine level on the third day higher than 1.95 mg per
deciliter was accompanied with a poor prognosis in our
[42]
patients. Ragoucy-Sengler and Pilerire showed that an
increase in serum creatinine lower than 0.03 mg during
five hours accompanies an acceptable prognosis. On the
[43]
other hand, Roberts et al showed that an increase more

sulphydryl groups, could play a great role in scavenging
[28]
free radicals . In this research, 33% of the patients were
treated with vitamin E, while vitamin C was prescribed
for about 30% and NAC for about 48% of the patients.
It seems that other researchers in various studies did
not choose similar antioxidant medications; Cherukuri et
[9]
al in their study showed that treatment with vitamin E
was done in about 18%, while vitamin C was prescribed
in 25% and NAC in 50% of their patients. About 15% of
[6]
the patients in Delirrad’s study were treated with NAC.
[10]
[12]
However, in Sabzghabaee and Sandhu et al ’s studies,
all patients were treated with antioxidant medications.
[30]
In their study on 9 cases, Yasaka et al
showed that
mortality rate in patients who were treated with vitamin
[31]
E reached 78%, however, in Hong et al , study on 5
cases they showed that all treated patients survived.
Some previous studies have proposed the impact of
treatment by pulse corticosteroids and cyclophosphamide
[31,32]
in preventing pulmonary fibrosis
. In this study, 87%
of the patients were treated with corticosteroids and
37% with cyclophosphamide. Other researches have
shown to use similar antioxidant medications, but they
did not use similar immunosuppressive and corticosteroid
[9]
medications. As Cherukuri et al showed in their study,
treating with pulse methylprednisolone was carried out in
38% of patients, while treating with cyclophosphamide
[6]
was carried out in 22% of the cases. In Delirrad’s study,
54% were treated with corticosteroids, and 22% of the
cases were treated with cyclophosphamide. On the other
hand, all patients were treated with corticosteroids in
[10]
[4]
Sabzghabaee and Banday’s studies .
Our study suggests that consuming more than 22.5
cc of 20% paraquat can lead to poor prognosis in the
patients, and this is in accordance with the results of
[5]
[6]
Hosseinian Amiri et al and Delirrad et al , studies. In
[33]
addition, Buckley et al showed that consuming around
10 to 20 cc of this poison could lead to fatal complications.
Thus, results from our study indicates that on
average, patients’ mortality occurred on the fifth day
[34]
of hospitalization, which is in accordance with Afzali’s
study. Also, in 9 cases who had consumed around 35 to
300 cc of the poison, death occurred on the first day of
admission. In fact, consuming higher doses of poison can
lead to death during the first few hours through acute
[1]
multi organ failure .
Even though hemoperfusion has been introduced
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than 0.05 mg during 12 h could lead to poor prognosis.
[44]
However, according to Levey et al , creatinine level
has insignificant value, even for assessing the kidney
damages.
According to other studies, other biomarkers for
renal function were not appropriate factors in predicting
[23]
patients’ sequela . This study showed that BUN level
higher than 25 on the third day was accompanied with
a poor prognosis.
Studying the changes in liver enzymes showed that
the maximum average of AST and ALT levels on the third
day were 114 and 145, respectively. AST level higher
than 24.5 or ALT level higher than 12 on the third day
was accompanied with poor prognosis. Considering the
fact that these levels are in the normal range for AST
and ALT, it seems that they are not appropriate factors
for predicting severe poisoning. Furthermore, in their
[45]
study, Almasi et al showed that exposure to paraquat
could lead to liver cell damage and increase in AST and
ALT levels in rats, which could be treated by prescribing
ginger extract. It seems that routine treatment by NAC
played a role in improving liver cells’ performance and
decreased AST and ALT in a number of patients in this
study. Since prescribing NAC, as an antioxidant, is an
approved treatment for paraquat poisoning, hence it
seems that liver biomarkers are not appropriate factors
in predicting the patients’ sequela.
This research showed that cardiac dysrhythmia is not
a common finding in paraquat poisoning, which was in
[46]
line with the results from Noguchiet et al . In contrast,
some other herbicides such as glyphosate, glufosinate
and chloracetanilide herbicides (e.g., alachlor, metachlor,
butachlor, and propanil) appeared to have significant
[47-51]
cardiotoxicity
. Even though other types of herbicides
such as; glyphosate, glufosinate and chloracetanilide
herbicides are available in Iran, by reviewing the pub
lished literature, we could find only one case report of
[52]
butachlor dermal exposure . It seems that, paraquat as
a highly toxic compound is recognized by those who are
seeking to commit suicide.
This research showed that a standardized treatment
protocol was not used in all paraquat poisoning cases and
in some cases, unnecessary or improper measures were
carried out for the patients and in contrast or in some
cases, a patient was deprived of necessary treatments.
Since there is no charcoal hemoperfusion available in
our hospitals, but hemodialysis, which is the alternative
choice was not used for extracorporeal elimination in the
right time. Therefore, it is necessary to immediately carry
out hemodialysis in these patients, along with training
physicians and assistants working in teaching hospitals.
It seems that due to lack of paraquat poisoning
treatment guidelines, patients are deprived of proper
treatment by antioxidant and immunosuppressive medi
cations. Providing treatment guidelines for this type of
poisoning could assist in choosing a suitable treatment
method. Finally, to better identify this type of poisoning
systematic and meta-analysis reviews must be performed.
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Background

Poisoning with herbicides in developing countries of South, East and Southeast
Asia with an agriculture economy is highly common. Paraquat poisoning, is
a highly mortal toxicity and rapid management is required to increase patient
survival. However, without a standard guideline, there are no agreement on
therapeutic strategies conducted in different healthcare facilities. The use of
hemoperfusion or hemodialysis during the first hours of admission, followed by
administration of immunosuppressive and corticosteroid medications, as well
as antioxidants, is currently accepted to be the conventional treatment protocol
for these cases. However, in practice, negligence is responsible for low survival
rate of patients with paraquat poisoning.

Research frontiers

Reviewing the published literature, it seems that paraquat poisoning has the
most prevalence rate in Fars province Iran, amongst different parts of MiddleEastern countries. The research purpose was to evaluate the accuracy of
treatment strategies, conducted to treat this fatal poisoning, as well as to
demonstrate prognostic factors regarding long-term survival outcome.

Innovations and breakthroughs

Medical treatment for paraquat poisoning is improving in developing countries.
This study represents the largest series of paraquat poisoning cases in
the Middle-East ever reported. The current data suggests that therapeutic
inaccuracies are common amongst healthcare providers. On the other hand,
it was determined that there hasn’t been any particular protocol used to treat
patients diagnosed with paraquat poisoning. This indicates the necessity to
develop a guideline for treating paraquat poisoning in order to provide better
healthcare services to these patients. In case there is no access to charcoal
hemoperfusion, hemodialysis should be used as an alternative choice in
extracorporeal elimination; however, due to delay in reaching the results from
viral marker study, hemodialysis was not carried out in most of the patients in
the six-hour golden time. The importance of immediate use of extracorporeal
removal techniques and omitting the viral markers results, also accurate use
of immunosuppressive, corticosteroid and antioxidant medications should be
considered as the main treatment protocols.

Applications

Results from this research indicated that the increase in renal biomarkers in the
third day could be used in prognosis of the patients; hence, by identifying the
patients who are at risk, it could be used as a guideline in intensive treatment
measures.

Terminology

Paraquat poisoning is a lethal toxicity in patients who have consumed this
herbicide, which is characterized by a rapidly progressive multi-organ failure
in severe cases and progressive lung fibrosis in moderate cases. The most
important treatment for paraquat poisoning is extracorporeal elimination within
the first 6-h of toxicity. By using extracorporeal elimination technics, paraquat
ion removal takes place through a machine performing blood circulation outside
the body. By using charcoal hemoperfusion, paraquat cleansing will exceed that
of hemodialysis. During hemoperfusion, blood is pumped through a cartridge
containing activated charcoal.

Peer-review

Kavousi-Gharbi et al from Shiraz University of Medical Sciences, Shiraz, Iran
investigated cross-sectionally the information about all cases of acute poisoning
by the herbicide paraquat (1,1′-dimethyl-4,4′ bipyridinium dichloride) admitted
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to 3 main teaching hospitals of Shiraz University in a 5-year period (September
2010 to September 2015). A total of 104 patients (66% male) with a mean
age 26 ± 11 years were evaluated. The mortality rate was 43%. Despite the
necessity of emergency hemodialysis in first 6 h of intoxication, none of the
patients had dialysis during this time.
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