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Abstract

Multi-drug overdose is an increasingly encountered clinical and forensic challenge, often presenting as a medico-
legal case due to its association with suicidal attempts, accidental ingestion, or criminal intent. The ingestion of
multiple pharmacological agents results in complex and unpredictable clinical manifestations. This short
communication highlights the importance of a multidisciplinary approach involving emergency care, toxicology,
and forensic evaluation. Emphasis is placed on proper documentation, toxicological analysis, and medico-legal

considerations in such cases.
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Introduction

Drug overdose remains a major public health
concern worldwide, contributing significantly to
morbidity and mortality. Multi-drug overdose,
defined as the ingestion of more than one
pharmacologically active substance in toxic
quantities, presents a unique challenge due to
complex pharmacological interactions (1-3).
According to poisoning and drug overdose cases
have shown a rising trend globally, emphasizing the
need for effective clinical and forensic management
(4-7).

The combined effects of multiple drugs can result in
additive or synergistic toxicity, leading to severe
complications such as respiratory depression,
cardiovascular  instability, and neurological
impairment (8,9). The highlight that drug
interactions significantly alter pharmacokinetics and
pharmacodynamics, making diagnosis and treatment
more challenging. (10)

From a medico-legal perspective, multi-drug
overdose cases require careful evaluation to
determine intent, whether accidental, suicidal, or
homicidal (11). Proper documentation and
preservation of evidence are essential for legal
proceedings. This emphasized the importance of
toxicological screening in identifying unknown
substances and guiding management.(12)

Advances in forensic toxicology, including
chromatographic and spectrometric techniques,
have improved the detection and quantification of
drugs in biological samples (13,14). These
developments play a crucial role in correlating
clinical findings with toxicological evidence.
Clinical Presentation and Management
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Patients with multi-drug overdose may present with
varied and overlapping symptoms, including altered
consciousness, respiratory depression, hypotension,
arrhythmias, seizures, and metabolic abnormalities.
The presentation depends on the types of drugs
ingested, their dosage, and the time elapsed since
ingestion.

Management follows the principles of emergency
care, prioritizing airway, breathing, and circulation.
Supportive therapy remains the cornerstone of
treatment, including oxygen administration,
intravenous fluids, and continuous monitoring.
Gastric decontamination may be considered in early
presentations, and specific antidotes such as
naloxone may be administered when indicated.
(13,14).

Medico-Legal Considerations

Multi-drug  overdose cases are frequently
categorized as medico-legal cases due to uncertainty
regarding intent. Proper protocols must be followed,
including detailed history taking, clinical
documentation, and preservation of Dbiological
samples such as blood and urine. Maintaining chain
of custody is essential to ensure the integrity of
evidence.

Failure to follow medico-legal procedures can lead
to complications in legal proceedings. Therefore,
clinicians must be aware of their legal
responsibilities in such cases.(15)

Role of Forensic Toxicology

Forensic toxicology plays a vital role in identifying
and quantifying toxic substances. Techniques such
as GC-MS and HPLC are widely used for accurate
detection. These analyses help determine the cause
and manner of poisoning.
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Recent advances in toxicological analysis have
enhanced the ability to detect multiple substances
simultaneously, improving diagnostic accuracy and
legal interpretation. (16-20)

Discussion

Multi-drug  overdose represents a complex
interaction of pharmacological and forensic factors.
The findings of this study align with recent literature
highlighting the increasing incidence of poly-drug
toxicity. Lee KTW (15) reported a rising trend in
drug-related deaths, emphasizing the need for
improved surveillance and management strategies.
Similarly, AlDossary M et al. (16) demonstrated that
forensic toxicology plays a critical role in
determining the cause of death in suspected
poisoning cases. Their study highlighted the
importance of systematic toxicological analysis in
medico-legal investigations.

Advancements in forensic toxicology have further
improved the detection of drugs. Smith ML (19)
noted that modern techniques such as high-
resolution mass spectrometry have enhanced
sensitivity and specificity in detecting toxic
substances.

Furthermore, Funnell AJ et al. (18) highlighted the
role of artificial intelligence in improving drug
identification and overdose surveillance,
representing a significant advancement in forensic
science.

The medico-legal implications of multi-drug
overdose have also been emphasized by Adatsi FK
(20), who discussed the importance of integrating
clinical findings with  toxicological and
circumstantial evidence to determine the manner of
poisoning.

Overall, these findings underscore the importance of
a multidisciplinary approach involving clinicians,
toxicologists, and forensic experts to ensure accurate
diagnosis, effective management, and proper legal
evaluation.

Conclusion

Multi-drug overdose is a complex clinical condition
with significant medico-legal implications. The
interaction of multiple drugs can lead to
unpredictable and potentially life-threatening
effects. A systematic approach involving emergency
management, forensic toxicology, and proper
documentation is essential for optimal patient care
and legal investigation. Advances in toxicological
techniques have improved diagnostic accuracy,
highlighting the importance of integrating clinical
and forensic expertise.

References

1. World Health Organization. Guidelines for
poison control. Geneva: WHO; 2020.

2. Eddleston M, Buckley NA. Management of
acute poisoning. BMJ.
2024;328(7438):42-44.

3. Goldfrank LR, Flomenbaum NE, Lewin
NA, et al. Goldfrank’s toxicologic

IJIDDT Volume 16 Issue 82s 2026

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

emergencies. 10th ed. New York: McGraw-
Hill; 2015.

Parikh CK. Parikh’s textbook of medical
Jurisprudence and toxicology. 6th ed. New
Delhi: CBS Publishers; 2014.

Drummer OH. Requirements  for
bioanalytical procedures in postmortem
toxicology. Forensic Sci Int. 2007;165(2-
3):199-203.

Baselt RC. Disposition of toxic drugs and
chemicals in man. 11th ed. Seal Beach:
Biomedical Publications; 2017.

Jones AW. Pharmacokinetic interactions in
drug  toxicity. J  Anal  Toxicol.
2010;34(3):123-130.

Dinis-Oliveira RJ. Metabolism and
toxicology of drugs of abuse. Toxicol Mech
Methods. 2012;22(6):409—-421.

Pillay VV. Modern medical toxicology. 4th
ed. New Delhi: Jaypee; 2013.

Karch SB. Karch’s pathology of drug
abuse. 4th ed. Boca Raton: CRC Press;
20009.

Gummin DD, Mowry JB, Spyker DA, et al.
2020 Annual report of the American
Association of Poison Control Centers’
National Poison Data System (NPDS). Clin
Toxicol (Phila). 2021;59(12):1282—-1501.
Mukherji P. Toxicology screening in acute
poisoning and overdose. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2023.

Cheng JY, Hui JW, et al. Interpol review of
forensic toxicology 2019-2022. Forensic
Sci Int Synerg. 2022;4:100303.
Dinis-Oliveira RJ. Metabolism and
toxicology of drugs of abuse: recent
advances.  Toxicol ~Mech  Methods.
2021;31(6):409-421.

Lee KTW. Trends in drug overdose and
forensic implications. J Forensic Leg Med.
2025.

AlDossary M, AlShamsi G, et al
Postmortem  forensic  toxicology: a
retrospective study. Egypt J Forensic Sci.
2025.

Chandan JK. Forensic toxicology: a
comprehensive review. Int J Res Appl Sci
Eng Technol. 2024;12(3).

Funnell AJ, Petousis P, et al. Artificial
intelligence in drug overdose detection and
surveillance. 2025.

Smith ML. Recent advances in forensic
toxicology. Forensic Sci Rev.
2023;35(2):101-120.

Adatsi FK. Forensic toxicology and
medico-legal investigations. In:
Encyclopedia of Toxicology. 3rd ed.
Elsevier; 2020.

Page: 673



