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oxicology 1996;34:651-663.

Acute Pesticide Poisonings in Taiwan
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Figure 1. Distribution of poisoning substance by calendar time among

11,269 patients with acute pesticide poisonings in Taiwan
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Characteristics of paraquat

e Paraquat is an extremely toxic herbicide which
may produce multisystem organ failure and
pulmonary toxicity from as little as one
mouthful of 20% concentrate.

¢ Reasons of popularity:
—Inexpensive
—Rapid action

—Favorable environmental characteristics

Toxicologic Mechanism of Paraquat
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¢ PQtoxicity is most severe in lungs from taken
up by type2 pneumocyte
— Early stage : acute alveolitis
— Late stage:Lung fibrosis

e Kidney injury from proximal convoluted tubule
necrosis

e Hepatocellular injury from mitochondrial
damage
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Absorption

* Low but rapid via GI (5-10%), low via skin

® Peak plasma concentrations < 2hrs following ingestion
Distribution

* Active transporter in alveolar cells

— Attain higher and prolonged levels in lung

* Volume of Distribution: 2.75 liters/kg
Metabolites

* Nil? (+ by intestinal microflora?)
Excretion

* Rapid via kidneys, 80-90% in 6hrs

© Plasma concentration distribution:

— Initial ~2 hrs
— Terminal 12 hrs (half-life)
— Renal Failure 120 hrs
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Depend on amount of exposure
— Mild (Ingest <20mg/kg)

e Local irritation

* Recovery without sequelae

— Moderate to severe (Ingest 20-40mg/kg)
* Gl corrosion, acute tubular necrosis,hepatitis
* Delayed progressive pulmonary fibrosis
* Delayed mortality (1-4 weeks) from hypoxia




(cont.)

Fulminant (Ingest>40mg/kg)
¢ Usually die within few hours to few days

* Acute renal failure, myocardial damage, hepatic
failure, pneumonitis,

¢ Multiorgan failure, shock
¢ High mortality regardless of management
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Paraquat

+ Sodium dithionite

+ alkalization (ex. sodium bicaronate)
fiipH 7-8

- Blue complex

Detect limit 1mg/L

Urine dithionite test

0 3 10 30 100 ug/ml
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* Plasma paraquat e
. . . : Percentages denate the prebability of survival
— Confirm poisoning
— Predict prognosis
— Hart’s Nomogram
— Plasma paraquat | = \ AL

level drawn within| & ° soeﬁg

Plasma paraquat concentration (ug/mi)
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Toxicologic Mechanism of Paraquat and its Treatments

A,B D

Paraquat — ung Cumulation —  Lung Fibrosis h
Collagen
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A: , Fuller’s Earth, Charcoal, Diuresis, Hemopurification, Antibody
B: Receptor A - Diaminoalk ® , Sp fine), D-Prop |
G , One Lung Ventilation
D: , Immunosuppressants, Fibrinolytics, Radiotherapy

E: Superoxide Dismutase
Lung Transplantation
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Controversial(1)

* Elimination enhancement :HD/HP
— Limited of benefit

* Most PQ is eliminated rapidly anyway by
endogenous clearance in 6-12hr and remammg
eliminated slowly

¢ Distribution into lung is very fast

Gawarammana IB, Buckley NA. Medical of p ritish
Journal of Clinical Pharmacalogy 2011 Nov;. 72(5) 745 57

Elimination enhancement

*A model of the time-

P : = Tima ) 25 = dependent effect
1 |"'|I of haemodialysis on plasma
e
II \ (black line), tissue (dashed
bl line) and lung (red line)
L e = paraquat concentrations.
Tieme (h)

There is minimal reduction in

lung PQ concentrations when

instituted HD/HP at 3 or 6 h
—- - post ingestion
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Gawarammana IB, Buckley NA. Medical management of paraquat ingestion. British Journal of Clinical Pharmacology. 2011 Nov;72(5):745-57.

Paraquat Elimination: Diuresis vs Hemoperfusion

O Urine Paraquat, mg
B HP AUC, Paraquat, mg

800

700

600
500
400

Paraquat, mg

300
200
100

55-95 9.5-135 135-17.5 17.5-21.5 215-255 25.5-29.5

Hours after Ingestion

Controversial(2)

¢ Antioxidants: Vitamin C, Vitamin E and N-
acetylcysteine have never been evaluated in
controlled trials.

e Cyclophosphamide with steroid are controversial

—significant decrease in mortality 25% VS 70%
controlled cases among moderate to severe
paraquat poisoning

Lin JL, Wei MC, Liu YC. Pulse therapy with cycloph hamide and ylp i in

patients with moderate to severe paraquat poisoning: a preliminary report. Thorax.
1996 Jul;51(7):661-3.

48 Y/O Female suicide attempt with paraquat

June 26: Drank 200mL 24% Paraquat

June 26: Gastric Lavage, Activated Charcoal, Hemodialysis
July 26: Methylprednisolone 1 gm qd x 3 days

June 27: Endotracheal Intubation + Ventilator

Survived

4th Day 5th Day 8th Day 10t Day 12th Day




Take home message
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