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OVERVIEW

Introduction
Phencyclidine is an illegal, hallucinogenic drug that was initially used as an anesthetic agent in the 1950s and 
early 1960s, but was then withdrawn in 1965 because of dissociative hallucinogenic effects that were often 
disturbing and sometimes severe and prolonged. The “out-of-body” intense psychological and behavioral effects 
of low doses of phencyclidine led to its abuse. In the late 1960s and 1970s, phencyclidine (“angel dust”) became a 
widely used hallucinogenic drug. The effects were often extreme, marked by acute psychosis and aggressive and 
violent behaviors, and overdoses led to many emergency room visits and deaths from status epilepticus, 
hyperthermia, rhabdomyolysis and subsequent renal, respiratory and hepatic failure.

Background
Phencyclidine (fen sye' kli deen) is an arylcyclohexylamine anesthetic that acts as a noncompetitive inhibitor of 
N-methyl-d-aspartate (NMDA) receptors in the brain. Phencyclidine infusions rapidly produce anesthesia and a 
unique cataleptic state with profound analgesia, unresponsiveness and amnesia, but often with maintenance of 
muscle tone, involuntary movements, open eyes and spontaneous breathing. The effect is called dissociative 
anesthesia, which can be associated with vivid hallucinations, agitation and delirium during emergence. These 
psychological and behavioral effects can be very disturbing, arise several hours after the anesthesia and persist 
for days. Because of these effects, phencyclidine (Sernyl) was withdrawn from human use in 1965. Phencyclidine 
continued to be available as a veterinary anesthetic (Sernylan), but was withdrawn from that use in 1978 in 
attempts to control its illicit availability. These same dissociative effects led to the recreational abuse of 
phencyclidine and for a period in the late 1960s and 1970s, phencyclidine (commonly known as “angel dust”) 
became a major drug of abuse. Phencyclidine taken by mouth or inhaled (smoked) in doses of 1 to 10 mg leads 
to rapid onset of euphoria and feelings of omnipotence, superhuman strength and social and sexual prowess. Use 
of phencyclidine chronically can be associated with severe violent and aggressive behavior and episodes of acute 
psychosis. Higher doses cause progressive confusion, disorientation, coma and seizures, and can lead to 
malignant hyperthermia, shock, rhabdomyolysis, renal failure and sudden death. In recent years, wider 
knowledge of its dangerous effects and the increasing limitation on its production have led to a decrease in the 
frequency (but not disappearance) of phencyclidine abuse. Attempts to modify the tertiary amine structure of 
phencyclidine to develop a safer and more useful anesthetic agent led to the development of ketamine, another 
anesthetic which has a similar mechanism of action as well as similar, although lesser, potential for abuse.



Hepatotoxicity
Phencyclidine is no longer used medically and its production is outlawed. Nevertheless, phencyclidine remains 
an agent of abuse, used for its hallucinogenic effects. At low doses, phencyclidine appears to have little effect on 
the liver. However, high doses of phencyclidine have been associated with malignant hyperthermia which can 
trigger acute hepatitis necrosis and liver failure. Patients generally present with seizures and coma followed by 
severe hyperthermia, rhabdomyolysis and renal failure. The liver injury arises 1 to 2 days after the overdose with 
marked, rapid elevations in serum ALT, AST and LDH, with minimal increases in alkaline phosphatase and 
delayed rises in bilirubin (Case 1). Coma arises early along with prolongation of the prothrombin time, 
hyperammonemia and metabolic acidosis. The abnormalities resolve almost as rapidly as they develop and with 
suitable life support, survival is not uncommon (Case 1). The clinical syndrome is that of acute hepatic necrosis 
and resembles the acute liver injury that occurs with heat shock, severe hypoxia and hepatic ischemia. Liver 
biopsy shows severe centrilobular necrosis with mild inflammation.

Likelihood score: C[HD] (probable cause of clinically apparent acute liver injury but only when given in high 
doses).

Mechanism of Injury

The mechanism of acute liver injury by phencyclidine is probably hyperthermia, hypoxia and hypotension, and 
the clinical course and outcome resembles that associated with shock or severe hypoxia.

Outcome and Management
Clinically apparent hepatobiliary injury associated with phencyclidine arises in the context of malignant 
hyperthermia, rhabdomyolysis and shock, usually the result of overdose which may be unintended and caused 
by the lack of reliability and control of drug concentration and purity in sources of this illicit agent. With 
adequate life support, recovery is generally rapid and complete.

Drug Class: Agents of Abuse; Anesthetics, General (withdrawn from market)

See also: Ketamine

CASE REPORT

Case 1. Hyperthermia followed by acute liver failure from phencyclidine 
overdose.
[Modified from case 3 in: Armen R, Kanel G, Reynolds T. Phencyclidine-induced malignant hyperthermia 
causing submassive liver necrosis. Am J Med 1984; 77: 167-72. PubMed Citation]

A 25 year old man was arrested for bizarre behavior believed to be due to phencyclidine intoxication and 
developed severe agitation and hallucinations a few hours later. He was taken to a County hospital and found to 
have severe hyperthermia [108.4oF], tachycardia [160/min] and tachypnea [44/min]. He underwent intubation 
and mechanical ventilation and was treated with a cooling blanket and acetaminophen. His temperature fell but 
he remained in coma. Phencyclidine was detected in a gastric aspirate. Liver tests, which had been normal on 
admission, rose by day 2 to 3, with bilirubin rising from 0.7 to 22.5 mg/dL, ALT from 30 to above 9,000 U/L, and 
prothrombin index falling from 95% to 5% (Table). He remained in coma for 10 days, underwent emergency 
abdominal surgery on day 21 for a perforated duodenal ulcer, but then improved and was able to leave the 
hospital after 37 days. In follow up at 50 days, symptoms had resolved and all liver tests were normal or near 
normal.
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Key Points

Medication: Phencyclidine (unknown amount)

Pattern: Hepatocellular

Severity: 4+ (jaundice, hospitalization, coagulopathy)

Latency: 1-2 days

Recovery: Almost complete within 2 months

Other medications: None mentioned

Laboratory Values

Days After Starting/
Stopping

ALT (U/L) Prothrombin Index (%) CPK (U/L) LDH (U/L) Bilirubin (mg/dL) Other

1 29 95% 512 577 0.7 Admission, creatinine 
1.9

2 >9,000 5% 5,880 2,850 15.1 Intubation

3 4,420 22% 1,208 518 22.5

7 505 69% 1,057 620 7.7

21 152 87% 382 417 2.0 Emergency surgery

50 79 103% 28 411 0.8 Outpatient visit

Normal Values <40 >80% <200 <300 <1.2

Comment
A young man was arrested for bizarre behavior suspected to be due to phencyclidine intoxication and became 
increasingly agitated, which led to hospital admission where he was found to have malignant hyperthermia. He 
promptly went into coma and required mechanical ventilation. The following day he was found to have severe 
hepatic injury as well. While serum bilirubin climbed from normal to 22.5 mg/dL within two days, other 
features of the liver injury began to improve rapidly. He developed an acute abdomen requiring emergency 
surgery for a perforated duodenal ulcer after 3 weeks in the hospital. A liver biopsy taken during surgery showed 
confluent centrizonal necrosis and cell dropout with minimal inflammation and no fibrosis, consistent with the 
clinical course of acute hepatic necrosis. Thus, the liver injury linked to phencyclidine overdose is more likely 
due to the hyperthermia caused by the drug rather than its direct toxic effect on hepatocytes.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Phencyclidine – Generic, Sernyl®

DRUG CLASS

Agents of Abuse

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Phencyclidine 77-10-1 C17-H25-N
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