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Treatment Following Intoxication With Lethal Dose of Paraquat: A Case 
Report and Review of Literature
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Introduction: Paraquat is a widely used nitrogen-based herbicide which is lethal and causes multi-organ failure by accumulation in cells, 
which subsequently leads to death.
Case Presentation: The present case report introduced a 25-year-old male with nausea, vomiting, and severe substernal burning sensation 
after incidentally ingestion of a large amount of paraquat. The treatment of the patient with antioxidants (N-acetylcysteine and vitamin E) 
and hemodialysis started immediately after arriving to the hospital.
Conclusions: Immediate and adequate use of antioxidants and hemodialysis has an undeniable and important role in survival of patients 
after ingestion of a large amount of paraquat.
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1. Introduction
Pesticide poisoning is one of the major public health 

concerns in developing countries due to its rate of hos-
pitalization and mortality (1). Annually, there are about 
two million hospitalization cases as a result of pesticide 
poisoning. Although paraquat is responsible for about 
0.34 of all poisonings, it has the highest mortality rate 
amongst them (2). Paraquat, a nitrogen-based herbicide 
widely used for controlling weed growth, is severely toxic 
for humans and many cases of death have been reported 
due to its poisoning. Paraquat exerts its herbicidal effect 
by inhibiting the function of the intracellular electron 
transfer systems in plants (3). The rapid distribution of 
paraquat throughout the body is one of the major factors 
of its high mortality rate. It specially accumulates in the 
lung via an energy-dependent process, called polyamine 
transport system, in Clara cells and pneumocyte types 1 
and 2. When accumulated in the lung, paraquat produces 
superoxide anion which leads to hydrogen peroxide and 
hydroxyl radical formation. Oxidative insult causes respi-
ratory failure due to lung fibrosis, which leads to death 
(3, 4). The depletion of nicotinamide adenine dinucleo-
tide phosphate (NADPH) sources due to the oxidation 
of NADPH by paraquat disrupts biochemical processes 
requiring NADPH. Paraquat also causes oxidative degen-
eration of cellular polyunsaturated fatty acids by lipid 
peroxidation (5, 6). Finally, it damages the lung, liver, and 
kidneys, causes multi-organ failure and subsequently 
leads to death due to pulmonary fibrosis. The clinical 

manifestation of paraquat poisoning can be categorized 
into three groups: 1) mild poisoning (< 20 mg paraquat 
ion per kilogram of body weight), in which the patients 
often have minor gastrointestinal symptoms and usually 
recover fully; 2) severe poisoning (20 - 40 mg paraquat ion 
per kilogram of body weight), in which patients develop 
acute renal failure, acute lung injury and progressive 
pulmonary fibrosis, which leads to respiratory failure 
2 - 3 weeks after the ingestion of paraquat; 3) fulminant 
poisoning (> 40 mg paraquat ion per kilogram of body 
weight); this high concentration of paraquat establishes 
multiple organ failure, leading to death within hours to a 
few days after the ingestion (7).

This article presented a case of severe paraquat poison-
ing and discussed the probable ways for effective man-
agement of the patient.

2. Case Presentation
The patient, a single 25-year-old male in reported good 

health, was admitted in 2011 to Faghihi Hospital in Shi-
raz, southern Iran, due to nausea, vomiting, and severe 
substernal burning sensation after accidentally poison-
ing with about 100 mL concentrated paraquat (60% so-
lution). He was using a spray gun during farming when 
he was accidentally intoxicated with paraquat. Paraquat 
was sprayed to his face and mouth, so, he swallowed it 
instantly and then vomited the content. Therefore, he 
was brought to the emergency department for further 
evaluation. Initially, he was treated using gastrointesti-
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nal lavage, which is a standard practice for PQ poisoning. 
The patient received gastric evacuation followed by acti-
vated charcoal (1 g/kg). Hemodialysis was immediately 
carried out for him through double lumen catheter. Sub-
sequently, he received antibiotics (cefepime 3 g/day and 
clindamycin 1.8 g/day) and antioxidants (vitamin E and 
N-acetylcysteine (NAC)). The initial complete blood count 
(CBC) was normal. Thereafter, he showed a rise in the 
leukocyte count from 8.3 × 103 in the day of admission to 
25.49 × 103 on the 10th day and a decrease in hemoglobin 
from 14.6 on the day of admission to 10.6 g/dL on the 27th 
day of the admission.

Blood urea nitrogen (BUN) and creatinine (Cr) elevated 
gradually to 68 and 5.7, respectively, in five days; the pa-
tient became oliguric; so, hemodialysis was performed 
four other times when Cr and BUN were back to normal.

During the hospital course, the oxygen saturation 
dropped to 73.9% - 91.3% and the arterial partial pressure 
of oxygen fluctuated between 37.2 - 49.1 mmHg. The se-
rum HCO3 was between 13.1 - 24.2 and the pH was between 
7.43 - 7.59.

The initial chest X-ray was normal, but chest CT scan 
revealed severe lung fibrosis three weeks later. On the 
second day of admission, he developed dysphagia and 
several oral ulcers, so endoscopy was performed, which 
showed multiple lesions in different sizes distributed 
in the cricopharyngeus and the upper third part of the 
esophagus.

At the admission time, liver transaminases were close to 
normal, but a significant rise happened in the aspartate 
aminotransferase (AST) and alanine aminotransferase 
(ALT) levels (339 and 230, respectively). These enzymes 
gradually regressed to the normal limits over about one 
month. In addition, this hepatobiliary damage led to a 
rise in alkaline phosphatase, total and direct bilirubin 
values (1258 u/L, 13.06 mg and 9.44 mg, respectively); so, 
he became severely icteric. These figures reversed to nor-
mal ranges till the last day of admission.

Erythrocyte sedimentation rate (ESR) and C-reactive 
protein (CRP) values were 62 mm/h and 48 (positive), re-
spectively on the seventh day of admission. The patient 
was relatively well on the 28th day of admission, so he 
was discharged.

Seven months later, the patient referred with dyspnea. 
Physical examination showed decreased breathing 
sound and diffused rales. Therefore, he was admitted to 
our emergency room with the impression of pneumonia. 
Lab data showed mild leukocytosis (12.2 × 103 u/L), normal 
BUN and Cr levels and normal liver function test except 
for alkaline phosphatase which was 507 u/L. Chest X-ray 
showed three bullae in the upper and middle lobes of the 
right lung which caused the right lower lobe to collapse, 
moving the heart and the mediastinum to the left due to 
the pressure effect and the fibrotic band in the left upper 
lobe because of subsegmental collapse or linear atelecta-
sis. A bulla in the lingular lobe of the left lung was seen.

The patient received antibiotics for two days, but on the 

second day he left the hospital and did not stay for fur-
ther evaluation.

Three months later he developed dyspnea and fever 
again, so he was admitted with impression of pneumo-
nia. Lab data showed normal BUN and Cr and electro-
lytes. The total bilirubin increased to 1.33 and ALT to 48. 
His alkaline phosphatase was 575 u/L. He showed leukocy-
tosis (20.44 × 103 u/L). Ampicillin-sulbactam, azithromy-
cin, prednisolone, salbutamol, and NAC were prescribed 
for him. The patient was discharged on the next day of 
admission.

On the follow up, chest CT-scan was prescribed for the 
patient and due to emphysematous lung and multiple 
large bullae in the right lung (Figure 1), the patient un-
derwent anterolateral thoracotomy, pneumolysis, bullec-
tomy and nonanatomical segmentectomy.

Another chest CT-scan was performed after the surgery. 
In the new chest CT-scan, the left lung field was well aer-
ated and well applied to the chest wall without evidence 
of pleural effusion or fluid collection. However, hydro-
pneumothorax in the right upper zone and also consoli-
dation in the right middle and lower lobes with air bron-
chogram were noted. There was also a large bulla in the 
LT lingual lobe.

He was relatively well for several months after the sur-
gery, when he developed fever and cough and was admit-
ted to the hospital with impression of infected bulla and 
lung abscess. He received imipenem 2 g/day and azithro-
mycin 500 mg once a day, but fever and cough did not 
stop; so, pigtail was inserted under the guide of sonog-
raphy to drain the abscess of the right lung. Spiral chest 
CT-scan showed multiple cystic formations with irregu-
lar walls which were noted bilaterally. Consolidation was 
noted in the right lower lobe associated with air broncho-
gram (Figure 2).

Figure 1. Multiple Large Bullae in the Right Lung
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Figure 2. Multiple Cystic Formations With Irregular Walls Bilaterally

After drainage of the abscess by pigtail and continuing 
antibiotic therapy, the patient’s condition got better and 
he was discharged.

3. Discussion
As noted before, fulminant poisoning of the patient by 

paraquat can cause multiple organs failure and death 
within hours to days after poisoning. Poor prognostic 
factors for a patient with acute paraquat intoxication are 
hemoglobin 14.4 ± 1.8 g/dL, white blood cell (WBC) count 
= 17.49 ± 8.8 × 103, pH = 7.389 ± 0.10, PaCO2 = 28.69 ± 7.0 
mmHg, PaO2 = 96.59 ± 29.2 mmHg, BUN = 22.69 ± 23.6 mg/
dL, Cr = 2.29 ± 2.1 mg/dL, AST = 77.79 ± 121.4 IU/L, ALT = 63.39 
± 120.1 IU/L, total bilirubin = 1.89 ± 2.4 mg/dL, amylase = 
512.29 ± 794.9 IU/L, and glucose = 174.29 ± 84.7 mg/dL (8). 
Despite fulminant poisoning of our patient, he interest-
ingly survived. The patient experienced multiple organ 
failures in the first days of poisoning, but he recovered. 
Whereas there are no pharmacological antagonist and 
chelating agents for the poison, management of the para-
quat stays mainly supportive and directed toward modi-
fication of the toxicokinetics of the agent. Thereby, due to 
mechanisms of injury, using antioxidants have become 
the main management of paraquat poisoning (3).

NAC is a derivative of amino acid L-cysteine, which acts 
as sulfhydryl group donor for restoring glutathione (9, 
10). Glutathione acts as an antioxidant, leading to the 
destruction of free radicals. In vitro exposure of pneu-
mocytes with paraquat and the inhibition of apoptosis 
by adding NAC suggests preventive effect of NAC in para-
quat toxicity (11). NAC increases the glutathione content 
and protects rat alveolar type II cells against paraquat-
induced cytotoxicity (12).

Vitamin E is a lipid-soluble vitamin, which has antioxi-
dant effect. This vitamin exerts its effect via disrupting 
free radicals and also preventing the oxidation of unsat-
urated fatty acids. There are some controversial studies 
on the effect of vitamin E on paraquat toxicity. Several 
studies showed that vitamin E-deficient animals that are 
exposed to paraquat have less survival (13, 14). Therefore, 
the administration of vitamin E to vitamin E-deficient 
animals before exposure to paraquat lessened the para-
quat toxicity.

Further studies showed the neutralizing effects of vi-
tamin E in hepatocytes exposed to paraquat in vivo. Vi-
tamin E, administered after the intake of paraquat was 
inhibited, increased lactate dehydrogenase, an indicator 
of liver damage clinically and of cytotoxicity of tissue cul-
tures in vitro, lipid peroxidation and cell death, an indica-
tor of the protein contents of cells (15).

In this case, vomiting the content of stomach readily 
after the ingestion of the poison, starting hemodialysis 
early after the admission, and using antioxidants such as 
NAC and vitamin E seemed to be the reasons for the sur-
vival of the patient.
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