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Use of N-Acetylcysteine in Amphetamine-Induced Acute
Liver Failure

Saif Affas® ¢, Mohamad Fekredeen Ayas® ¢ 9, Thab A. Kassab®

Abstract

Acute liver failure (ALF) is a serious complication of many drugs.
Amongst recreational drugs, cocaine, amphetamines and ecstasy
(methylenedioxymethamphetamine) have been known to cause ALF
as a complication. However, the true effects and management on the
liver of such cases have not been well reported and treatment of such
conditions needs prompt action. N-acetylcysteine (NAC) is a known
hepatoprotective agent but remains controversial in the use of rec-
reational drug-induced acute liver injury. We present a case of ALF
secondary to amphetamine ingestion, with a rapid recovery after ad-
ministration of intravenous NAC.

Keywords: Acute liver failure; NAC; Amphetamine

Introduction

Amphetamine is a popular recreational drug in the western
world, as it induces euphoria and boosts self-confidence. Ex-
cessive doses can cause a wide variety of symptoms includ-
ing, but not limited to increased state of arousal, euphoria, in-
creased energy, talkativeness, agitation, visual hallucinations,
cardiovascular manifestations and hyperthermia [1, 2]. Moreo-
ver, hepatotoxicity has been reported in the literature with no
clear treatment recommendations [3].

N-acetylcysteine (NAC) is a known medication used in
the treatment of acetaminophen-induced hepatitis as well as
other conditions, such as acute respiratory distress syndrome,
and the use in influenza as well as other viral diseases such
as COVID-19-induced hepatitis, and its use in cocaine-related
liver injury; however, all still remains controversial [4-7]. NAC
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works as a hepatoprotective agent via multiple mechanisms,
including restoring hepatic glutathione (GSH), and serving as
a GSH substitute [8, 9].

Case Report

A 20-year-old man with no significant past medical history
presented with palpitations after ingesting 2 g of methamphet-
amine. He soon after became obtunded and was intubated for
airway protection. He was later found to be hypertensive with
a pressure of 160/86 mm Hg, hyperthermic with a temperature
of 42 °C and tachycardic with a heart rate of 112 beats per
minute. A few hours later, the patient was found to be hypoten-
sive with a pressure of 82/59 mm Hg with minimal response to
fluids, central line was placed and patient was started on norep-
inephrine. Physical exam showed an obtunded individual, with
normal breath sounds in bilateral lung fields and an increased
heart rate, with normal rhythm without murmurs.

On admission, the patient’s urine toxicology was posi-
tive for amphetamines, and laboratory findings (labs) showed
an aspartate transaminase (AST) of 121 IU/L with an alanine
transaminase (ALT) of 32 U/L and a protime/prothrombin time
(PT) of 19.4 s with a partial thromboplastin time (PTT) of 36.5
s with an international normalized ratio (INR) of 1.61, and a
normal bilirubin.

Poison control was contacted and recommended support-
ive care with the initiation of NAC. Intravenous (IV) NAC
loading dose followed by a maintenance dose was started
around 6 h after admission.

Within 24 h of admission, the patient started to develop
multi-organ failure including ALF with an AST of 1,324 TU/L,
an ALT of 217 U/L,aPT of 25.8 s, a PTT 0f 43 s, an INR 0f 2.32
and a bilirubin of 0.6 mg/dL. On day 3 of hospital admission, the
patient’s labs showed a bilirubin of 1.6 mg/dL, an AST of 2,350
IU/L, an ALT of 2,145 U/L, an INR of 3.19, aPTT of 44.8 s and
a PT of 33.1 s. Conversely, his serum total protein and serum
albumin reached a nadir around the same time period.

After 3 - 4 days of NAC therapy, there was a significant re-
covery in liver enzymes. The starting of normalization of AST,
ALT and PT/INR/PTT was observed by day 5.

Discussion

Hepatotoxicity secondary to recreational drug use, such as co-
caine, methylenedioxymethamphetamine (MDMA) and am-
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phetamines, has been documented in the literature, but no clear
recommendations on its management have yet been given [3,
6]. Although dialysis is a very effective method of removing
the drugs, NAC has shown promising effects in the manage-
ment of ALF secondary to drug use [6]. Studies have shown
that NAC has a hepatoprotective effect and is suggested to be
via multiple mechanisms of action, which includes antioxidant
and anti-inflammatory effects [10-13]. The antioxidant ability
of NAC to reduce the effect of oxidative stress is thought to
be due to NAC’s ability to decrease free radicals via replen-
ishment of depleted intra-hepatocytes GSH, and the stimula-
tion of a few enzymes, including superoxide dismutase (SOD),
glutathione peroxidase (GPx) and catalase (CAT) [11]. It had
been previously reported in a study conducted on the hepato-
cytes of rats, that NAC has been used to protect from cocaine-
induced liver injury by up-regulating antioxidant enzymes,
such as SOD [14]. NAC also has an anti-inflammatory effect,
by decreasing the level of inflammatory cytokines released,
and blocking tumor necrosis factor (TNF) alpha activation by
modulating TNF alpha receptors [13]. On a cellular level, L-
cysteine (L-cys) is a tripeptide (y-glutamyl cysteinyl glycine)
and is the rate-limiting amino acid needed for GSH synthesis,
but it is poorly penetrated into the cells. NAC however, easily
penetrates the cells and is then deacetylated into L-cys, thereby
promoting GSH synthesis for reducing the effect of the oxida-
tive stress that is responsible for the liver injury [9].

Conclusions

Although not yet widely tested on human subjects, NAC has
been shown to have anti-inflammatory effects that may help
with drug-induced liver injury. It was successfully used in
treating our patient’s amphetamine-induced acute hepatic fail-
ure. Therefore, more studies need to be conducted to investi-
gate the extended role of NAC in treating such cases of acute
liver injury/failure.
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