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Case Report: The Successful Treatment of High Lethal 
Dose Paraquat Poisoning With Hemoperfusion
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Paraquat (PQ), as an herbicide, is mostly used by farmers, especially in the north-west of Iran. 
Easy access to PQ is the reason for PQ intoxication in farmers. However, poisoning with PQ is 
rare. Most of the PQ-poisoned patients ingest it deliberately and following a suicidal attempt. 
PQ poisoning treatment has a poor outcome; only a small dose of slightly more than 10 mL 
PQ could be harmful and damage lungs forever. Under the conditions of no specific clinical 
feature, proper history, and diagnostic test, diagnosis is usually difficult. The ingestion of  PQ 
in toxic doses could be fatal, destroying the lungs, kidney, heart, gastrointestinal tract, liver, and 
other organs. To remove PQ from the blood and intoxicants, one of the best recommendations 
is Hemoperfusion (HP), as an extracorporeal method. In this case report, according to our 
treatments, early management of high lethal dose PQ poisoning, especially with HP could 
reduce the morbidity and mortality rates.
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1. Introduction

he N, N′-dimethyl-4, 4′-bipyridinium 
dichloride (paraquat), is a corrosive and 
highly toxic greenish-black liquid. De-
spite being banned in numerous countries 
[1], it remains the second top-selling her-
bicide in some regions [2]. Its accidental 

ingestion provides a high mortality rate, and it causes 
local and systemic toxicity [3]. Here, we reported a case 
of high-dose Paraquat (PQ) poisoning with a highly 
positive urine PQ test. The presented patient was suc-
cessfully recovered with early management using He-
moperfusion (HP) after ingestion.

2. Case Report

A 29-year-old healthy male farmer with no medical his-
tory or any medication use and drug dependence was 
presented to Sina Hospital (referral center), 4 hours after 
an accidental consumption of 90 mL of PQ 20% (with the 
claim that he thought it was Coca-Cola). He vomited im-
mediately after taking it; within 1.5 hours before hospital 
admission, he experienced 4 vomiting episodes. He was 
admitted to a local hospital with the chief complaint of 
several episodes of vomiting. Accordingly, he was given 
activated charcoal and was managed conservatively with 
intravenous fluids, antiemetics, and pantoprazole infusion. 
Then, the patient was referred to our center, promptly.
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At the time of arrival at our center, his main complaints 
were a sore throat and abdominal pain. On examination, 
blood pressure was 110/70 mmHg, heart rate 80/minute, 
regular respiratory rate of 17 per minute, regular abdom-
inal-thoracic and oxygen saturation of 95% at room tem-
perature. The temperature was recorded as 98.8º Fahren-
heit by axilla. He was conscious and oriented. Cardiac 
examination data were normal. Both lung fields were 
clear on auscultation. Pathologic findings were throat ul-
cer and severe erythema, LUQ, and epigastric tenderness 
without rebound guarding. Besides, the sodium dithion-
ite urine test value was equal to +3. 

Endoscopy results suggested erythema in the whole 
esophagus, the body, and the antrum of the stomach, 
with erosion in the lower part of the esophagus. Im-
mediately after the patient’s admission, 40g  N-Acetyl 
Cysteine daily infusion, 1 gr daily methylprednisolone, 
1gr vitamin C ampule in a single dose, fluid therapy, 
pantoprazole and metoclopramide ampules, 2 steps of 
5-hour hemoperfusion treatment (HA230 hemoperfu-
sion cartridge), and 4-hour hemodialysis by high flux fil-
ter were administered. The patient also received 2.5-hour 
hemoperfusion with 4-hour hemodialysis on the second 
and third days of hospitalization. Furthermore, 1 gr/day 
cyclophosphamide was initiated for him for 3 days. The 
sodium dithionite urine test result was negative after the 
second day of hemoperfusion. 

N-acetyl cysteine infusion and methylprednisolone 
ampule was discontinued from the 10th day. Moreover, 
NAC tablets 2400 mg/d divided into 4 doses, and 50 mg 
prednisolone tablets daily were replaced in the patient’s 
medication orders. He was discharged with decreasing 
NAC, methylprednisolone, and AlMg-S syrup after 12 
days. Prednisolone and NAC 30 were discontinued 24 
and 30 days after the poisoning, respectively. 

He was paraclinically evaluated up to 1.5 months after 
discharge, and the following items checked were as fol-
lows: Hb, Hct, WBC, Plt, MCV, MCH, MCHC, Urea, 
Cr, Na, K, PT, PTT, AST, ALT, ALP, BS, PH, PCO2, 
HCO3, PO2, O2Sat, qualitative sodium dithionite test 
(urine paraquat test); however, during this period, the 
only abnormal findings were as follows. Creatinine was 
equal to 0.9 on the first day; however, it increased from 
the second day and reached 3.4 on the seventh day. Then, 
it dropped over 10 days and became normal. Serum urea 
started increasing since the fourth day of poisoning and 
it decreased from the tenth day. The urine PQ test was 
highly positive on the first day and slightly positive on 
the second day. Additionally, Po2 dropped from 82 to 
46 on the second day, but rose again on the third day 

to 73; in other days, it reached over 84. The patient re-
ceived regular follow-up sessions until 25 months after 
poisoning and during this period he had no complication. 
Considering his favorable general condition, he was re-
luctant to perform paraclinical procedures. There was no 
pathologic finding on examination. 

3. Discussion

PQ is commercially sold in the form of liquid concen-
trate with a concentration range of 20% to 42% w/w [4]. 
Furthermore, products containing PQ in combination 
with other herbicides, like sodium chlorate and 2,4-di-
methylamine are available in the market [4]. The issue 
is that PQ causes critical injury in the kidney while it is 
eliminated by this organ. Despite treatment, the ingestion 
of a small dose of PQ could severely damage the lung 
and kidney [5]. Being a bipyridyl compound, PQ directly 
damages cells by the production of superoxide radicals 
or other reactive oxygen species and nitrite radicals [6]. 
The oral ingestion of <20 mg/kg of PQ (7.5cc 20%) may 
result in the erosions of the tongue, oral mucosa, and fatal 
damage to the GI tract. With the consumption of 20-50 
mg/kg of PQ (7.5-18.5cc 20%), renal tubular necrosis, 
hepatic necrosis, and pulmonary fibrosis may occur with 
moderate toxicity; it usually ends in death in 2-3 weeks. 

Consuming >50 mg/kg of PQ (18.5cc 20%), usually 
leads to death in 1-3 days, following multi-organ dys-
function and shock [7]. Early diagnosis with prompt his-
tory taking and aggressive treatment of PQ poisoning 
with HP could eliminate PQ effects and reduce mortality 
[5]. The elimination of PQ is almost conducted by kid-
neys, usually within 24 h in minor poisonings. However, 
the terminal elimination half-life could exceed 100 h 
[8]. The referred patient presented 4 hours after the con-
sumption of the poison; therefore, the urine PQ levels 
could be tested and the diagnosis was based on history, 
clinical, and laboratory findings, as well as the documen-
tation of the consumption of the poison.

A specific antidote of PQ does not exist and a small 
amount of this poison results in a fatal outcome. The 
management of this poisoning agent is supportive and gas-
tric lavage; adsorbents, such as activated charcoal (1-2 
g/kg) and Fuller’s earth (1-2 g/kg) should be initiated as 
early as possible to prevent the absorption of the poison 
[9]. Antioxidants, such as vitamins C and E and N-acetyl 
cysteine, a free radical scavenger, have also been used in 
this respect. Hemoperfusion has shown to be effective in 
decreasing the PQ level if given within 4-6 h of ingestion. 
Hemodialysis is only used as a supportive treatment for 
patients who develop acute tubular necrosis. 
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The role of immunosuppression is controversial and 
under investigation. Some meta-analysis concluded that 
patients who received glucocorticoid with cyclophos-
phamide in addition to standard care may generate a 
lower risk of death at final follow-up, compared to those 
receiving standard care alone; however, other research 
failed to support that claim [10, 11].

The therapeutic outcome depends on the severity of the 
poisoning and the time taken to avail of medical proce-
dures. The high mortality rates are due to the toxicity of 
the compound and the lack of a specific antidote. Young 
age, percutaneous or inhalational route, negative PQ 
test, exposure to less PQ, and fewer degrees of leuko-
cytosis, acidosis, renal, hepatic, and pancreatic failures 
on admission are good prognostic factors. PQ ingestion 
may provide late complications, such as oropharyngeal 
ulceration, esophageal erosions, esophagitis, renal fail-
ure, pulmonary fibrosis, and strictures [12, 13]. 

Treating such cases remains supportive; therefore, leading 
to high mortality. This poison always results in respiratory 
and renal damage after the consumption of an unexplained 
dose. The survival of our patient could be explained by sev-
eral episodes of vomiting; the lack of any lung, pancreatic, or 
hepatic failure, acidosis, or other severe End Organ damage 
due to the early management of preventing the poison ab-
sorption, and prompt initiation of favorable supportive treat-
ment. The most important of all, the rapid start of hemoper-
fusion with hemodialysis could be highly effective [6, 12].

4. Conclusion

Early diagnosis with prompt history taking and ag-
gressive management of PQ poisoning with hemoperfu-
sion could reduce the associated mortality rate. A small 
amount of PQ poison leads to a fatal outcome. There is no 
specific antidote to this poison. The late complications of 
PQ ingestion are severe and disabling. Thus, the health-
care team should always think of this poison in case of 
respiratory and renal damage after unexplained poison-
ing history. Further studies are required on the effects of 
HA230 hemoperfusion cartridge in PQ poisoning.
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