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Introduction : Paraquat (1,1 -dimethyl-4,4"-bipyridium dichloride) was introduced in 1962 as an
effective herbicide that had low chronic toxicity because of its rapid deactivation upon soil
contact (1). However, it has since become notorious throughout the world as a potent human
poison (2). In spite of the decreasing numbers in the agricultural population of Korea, the
incidence of paraquat poisoning is rapidly increasing (3). In humans, intentional or accidental
ingestion of paraquat is frequently fatal, as a result of multiorgan failure (4). Ingestion of large
amounts is considered to be uniformly fatal, resulting in death from multi-organ failure and
cardiogenic shock within 1-4 days (5). After ingestion of smaller quantities, paraquat is specially
taken up into and accumulates in the lung. Subsequent redox cycling and free radical generation
triggers a neutrophil-mediated inflammatory response in the lungs, which initiates an irreversible
fibrotic process that kills the majority of patients within several weeks (5). Over the past 30 years,
several methods for modifying the toxicity of paraquat have been examined, including prevention
of absorption in the gastrointestinal tract (6), removal from the blood stream (7), prevention of
accumulation in the lungs (8), scavenging oxygen free radicals (9, 10) and prevention of lung
fibrosis (11). Unfortunately, most of these methods have proven ineffective, with the outcome
already determined by the degree of exposure to paraquat. However, in most previous studies the
results have been severely compromised by their relatively small sample size, making it hard to
detect small changes in the efficiency of the individual treatment modality. The number of
patients in such investigation should be large enough to ensure statistical significance in the
results. The plasma levels of paraquat have an excellent prognostic value on previous reports (12-
15). Patients whose plasma paraquat levels are less than 2.0, 0.6, 0.3, 0.16 and 0.1 mg/L at 4, 6,
10, 16 and 24 hours are likely to survive (15). In this regard, the enhancement of extracorporeal
elimination of paraquat seems to be effective treatment because hemoperfusion reduces paraquat
levels. Contrary to our expectation, the current consensus is that hemoperfusion does not change
clinical outcomes in patients with acute paraquat poisoning (16). There are, in addition, no
clinical outcome studies proving that antioxidant therapy changes outcome.

But antioxidant therapy might reduce oxidation injury after paraquat poisoning in
pathophysiology, because paraquat injury evokes many oxidant processes that injure many
organs. It is unclear why the clinical effect of antioxidant therapy and extracorporeal elimination
is below theoretical expectations. In previous reports, all proposed interventions have been based
on case reports or small case series, and in most studies the therapy varied. The vigorous therapy,
including extracorporeal elimination and antioxidant therapy, may improve the survival of
paraquat intoxicated patients. Our center has admitted about 300 paraquat poisoning patients
annually (3, 17). Our patients were treated according to uniform treatment protocol. The key to
our treatment is as follows. First, fuller's earth was given within 12 hours after paraquat ingestion
to reduce absorption in the gastrointestinal tract. Second, intensive extracorporeal elimination
therapy, especially hemoperfusion, was performed if the urine paraquat test was positive. Third,
intensive antioxidant therapy (N-acetylcysteine, glutathione, vitamin C) was given in the hope



that it may scavenge oxidants. The purpose of this study was to investigate the plasma paraquat
level of survivors and non-survivors according to uniform therapy and to examine the upper limit
concentration of plasma paraquat for survival and the lower limit concentration that can be told as
safe. Methods: This study included 375 paraquat poisoning patients who were diagnosed by
means of plasma paraquat concentration within 24 hours after ingestion in the Institute of
Pesticide Poisoning of Soonchunhyang University Cheonan Hospital, Korea, from January 2005
to December 2006. All patients were treated according to a uniform protocol including
extracorporeal elimination and antioxidant therapy. Plasma paraquat concentration was measured
by high- performance liquid chromatography. Results: The mean age of the paraquat-intoxicated
patients was 48.42+6.75. One hundred ten patients (29.3%) survived. The upper limit of plasma
paraquat concentration in survivors was 2.64 at-3 hour. All patients with plasma paraquat level
above 3.44 died. The minimum paraquat level of the deaths was very low (0.12 pg/ml at 5 hours;
0.02 pg/ml at 12 hours; 0.01 pg/ml at 24 hours). Conclusions: Our data showed that plasma
paraquat concentration is good predictor of survivors but is not good predictor of non-survivors in
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