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Abstract

Objective: To analyze the pharmacokinetic mechanisms and clinical pharmacological risks of sud-
den death induced by the synergistic toxicity of ethanol and amphetamine-type stimulants (ATSs;
methamphetamine, MDMA, etc.) Methods: Based on published literature and case reports, the syn-
ergistic pharmacokinetic mechanisms of combined exposure were reviewed across the processes
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of absorption, distribution, metabolism and excretion (ADME). Pharmaceutical intervention strat-
egies were proposed by integrating toxicological concentration monitoring and treatment path-
ways. Results: The solvent effect of ethanol accelerates the absorption of ATSs. Redox imbalance
and hepatic injury inhibit hepatic drug-metabolizing enzymes such as CYP2D6, thereby delaying
drug elimination. Altered tissue redistribution increases the exposure of target organs such as the
brain and heart. The “wide-awake drunk” effect leads to a loss of dose control, and the lethal dose
under combined exposure is markedly lower than that expected for either agent alone. The risks of
cardiovascular events, hyperthermia, rhabdomyolysis and metabolic disturbances are substantially
amplified. Conclusion: The risk of sudden death following combined exposure is significantly higher
than that associated with single-drug use. Clinical management should be based on toxicological
monitoring and risk stratification, with benzodiazepines as the cornerstone for controlling agita-
tion and hyperthermia; early fluid resuscitation and urinary alkalinization should be prioritized to
prevent and treat rhabdomyolysis. Medication reconciliation and medication education should also
be strengthened.
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