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Paraquat poisoning is frequent in rural and agricultural regions 
around the world owing to the agricultural use of this compound 
as a herbicide.[1] It is readily available in agricultural areas of South 
Africa (SA), as evident in the case described below. Making a timeous 
diagnosis and administering appropriate stepwise treatment is of 
paramount importance. In writing this article, we specifically hoped 
to raise awareness about the pulmonary manifestations and treatment 
of acute lung injury after paraquat ingestion.

Case report
In November 2016, a 28-year-old man presented to Ngwelezana 
Hospital, Empangeni, KwaZulu-Natal, SA, with a history of having 
attempted suicide ~2 hours earlier by ingesting ~100 mL (half a 
cup) of herbicide after drinking an unknown amount of alcohol. On 
the 7th day after admission the herbicide was positively identified 
as paraquat when relatives brought an empty can to the hospital. 
He had no comorbid illnesses, but had experienced an episode of 
abdominal discomfort and vomiting on his way to the emergency 
department.

On examination, the patient appeared to have alcohol intoxication, 
with slurred speech, an ataxic gait and an ethanol smell. He was 
well hydrated and coherent to commands. He had no stigmata of 
any chronic illnesses. His vital signs, oxygen saturation, glucometer 
reading and urine dipstick test results were within normal limits. The 
rest of the examination was unremarkable.

On day 5 after admission to hospital, the patient developed mul-
tiple ulcerating bleeding lesions in his mouth and pharynx, and type 
1 respiratory failure. At this point he was commenced on intravenous 
antibiotics and oxygen supplementation on the assumption that he 
had developed a nosocomial pneumonia. The respiratory failure 
worsened, and he was transferred to the intensive care unit (ICU) for 
ventilatory support on day 6.

Of note, the chest radiograph on admission (Fig. 1) was normal. 
A series of chest radiographs from days 5 to 9 (Figs 2  - 5) showed 
progression of the lung injury from confluent infiltrates to a 

spontaneous right pneumothorax. After 5 days in the ICU, on the 
11th day after the initial admission, the patient died of multiple 
organ failure including kidney, liver and respiratory failure (Table 1). 
During his stay in the ICU he was treated with antibiotics and 
furosemide.

Discussion
Paraquat (known in chemistry as 1,1ʹ-dimethyl-4,4ʹ-bipyridinium 
dichloride) is a herbicide that has been in the international market 
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Paraquat is a herbicide of great toxicological importance because it is associated with high mortality rates, mainly due to respiratory 
failure. We report the case of a 28-year-old man admitted to the casualty department at Ngwelezana Hospital, Empangeni, KwaZulu-
Natal, South Africa, with a history of vomiting and abdominal pain after ingestion of ~100 mL of an unknown substance, later identified 
as paraquat, together with an unknown amount of alcohol, in a suicide attempt. He developed respiratory distress associated with lung 
parenchymal infiltrates that required ventilatory support and later a spontaneous pneumothorax, and died in the intensive care unit. We 
discuss the importance of a high index of suspicion of paraquat poisoning in rural areas, where paraquat is readily available as a herbicide 
on farms, in patients with a similar presentation. We further stress the importance of identifying the classic radiological progression after 
paraquat poisoning, to help avoid a delay in diagnosis if the culprit substance is not known (as happened in our case). Lastly, we look at the 
importance of avoiding oxygen supplementation, and early administration of immunosuppressive therapy, to improve outcome.
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Fig. 1. Chest radiograph on day 0 (admission). The lung fields are clear and 
no pathology is detectable.
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Fig. 2. Chest radiograph on day 5, showing homogeneous opacification of 
the right middle and lower zones (black arrow). The costophrenic angle 
is not visualised (yellow arrow). In the left lower zone, there is a fine 
reticulonodular appearance (blue arrow).

Fig. 3. Chest radiograph on day 6, showing worsening of the lung opacification 
bilaterally, with predominance of a nodular pattern sparing the upper zones 
(black arrows). At this stage, the patient was intubated and having cardiac 
monitoring.

Fig. 4. Chest radiograph on day 7. Worsening of the nodular opacification 
of both lungs is evident, with visible air bronchograms (orange arrow), 
and a suggestion of an initial pneumothorax in the right lower zone (black 
arrow).

Fig. 5. Chest radiograph on day 9. Pneumothorax occupying the right hemi
thorax (white arrow) is evident, and a slight mediastinal shift towards the 
left suggests a tension pneumothorax.
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since 1958. It has been shown to have toxic effects on the lungs, 
liver and kidneys in humans and livestock when inhaled or orally 
ingested (accidentally or intentionally), and is associated with 
high mortality.[2-4] Since the 1970s, death of patients with paraquat 
poisoning has been identified as mainly associated with acute lung 
injury.[5]

The pathophysiology of paraquat-induced acute lung injury 
resulting in spontaneous pneumothorax was first described by 
Daisley and Barton[6] in 1990, after a report by Nakaoka et al. in 1987 
of a spontaneous pneumothorax that occurred 7 years after paraquat 
ingestion (cited by Daisley and Barton[6]). Daisley and Barton[6] 
discussed proposed mechanisms for the development of spontaneous 
pneumothorax in the setting of acute paraquat ingestion, including 
the deleterious effects of oxygen supplementation.

Im et al.[7] described the findings on chest radiographs and 
computed tomography after paraquat poisoning, emphasising 
the sequential abnormalities that are visible on radiographs and 
their clinical implications. They identified a pattern of diffuse 
consolidation to be the most common early finding, which may 
appear in the first 7 days after ingestion. These changes evolved 
into a small cystic linear pattern up to about 15 days after 
ingestion, and a few weeks later patients who survived the acute 
event were found to have interstitial pulmonary fibrosis with 
decreased lung capacity.

In the same study,[7] patients who developed pneumomediastinum 
within 7 days all died. Some of these patients had pneumothoraces. 
The mortality rate for patients who had used paraquat in a suicide 
attempt was 96% (26/27), while that after accidental ingestion was 
40% (6/15). The overall mortality rate was 76% (32/42). Patients in 
the suicide group who died did so from 1 to 51 days after ingestion 
(mean 8.0), while those in the accidental ingestion group who died 
did so after 8 - 17 days (mean 11).[7]

The combination of early identification of the culprit substance, 
avoidance of oxygen supplementation, and early administration of 
immunosuppressive therapy such as cyclophosphamide, methyl
prednisolone and dexamethasone has been described as associated 
with good outcomes.[8]

Learning points
•	 In rural areas such as northern KwaZulu-Natal, where our patient 

was from, paraquat ingestion should be included in the differential 
diagnosis when dealing with patients with a history of ingesting 
an unknown substance. A high index of suspicion is the key to 
making the early diagnosis of paraquat-induced acute lung injury 
in patients with respiratory failure who have ingested an unknown 
substance.

•	 The classic radiological progression in paraquat poisoning is 
helpful, as diagnosis may be delayed without positive identification 
of the culprit substance (e.g. by obtaining the container), as 
happened in our case.

•	 Avoiding oxygen supplementation, and early administration of 
immunosuppressive therapy, can improve outcome.
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Table 1. Blood results
Parameter Admission (day 0) ICU transfer (day 6) Death (day 11)

White cells (× 109/L) 10.19 14.36 16.89

Haemoglobin (g/dL) 12.6 12.1 11.9

Platelets (× 109/L) 237 85 102

INR 1.03 1.29 1.89

Urea (mmol/L) 4 26.2 42.5

Creatinine (mmol/L) 94 951 1 031

ALT (U/L) 41 262 687

Bilirubin (umol/L) 8 157 254

pH 7.17 7.06

PO2 (KPa) 5.1 7.8

PCO2 (KPa) 5.7 6.1

HCO3 (mmol/L) 14 11

Oxygen saturation (%) 98% on 21% FiO2 55% on 100% FiO2 45% on 100% FiO2

INR = international normalised ratio; ALT = alanine aminotransferase; PO2 = partial pressure of oxygen; PCO2 = partial pressure of carbon dioxide; HCO3 = bicarbonate;  

FiO2 = fraction of inspired oxygen. 
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