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INTRODUCTION

▪ Center for Forensic Science Research & Education
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• Toxicology & Chemistry

– Program Manager
• NPS Discovery

▪ Thomas Jefferson University

– Assistant Program Director
• MS in Forensic Toxicology

– Faculty / Lecturer
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PRESENTATION OUTLINE

▪ Toxicology Testing

▪ Interpretive Strategy

▪ Forensic Case Examples
– Individual Cases

– Case Series

– Clinical Case*
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TOXICOLOGY TESTING AND 
INTERPRETIVE STRATEGY
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THE CFSRE & OUR LAB

▪ The Center for Forensic Science 
Research and Education (CFSRE)
– 501(c)(3) non-profit research                              

and educational facility

– Home to NPS Discovery and                                 
other programs
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CFSRE TESTING & METHODS

▪ GC-MS →

▪ LC-QTOF-MS →

Sample Preparation Chromatography Mass Spectrometry Data Processing

Dilution or 
Extraction LC Separation QTOF-MS 

Acquisition
Data 

Processing

Dilution or 
Extraction GC Separation MS Full Scan 

Acquisition
Data 

Processing
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▪ Immunoassay / ELISA
– Leveraging the benefits of cross reactivity

▪ GC-MS
– Defined scope vs. vast library databases

SCRENNING ASSAYS

▪ LC-QTOF-MS
– Non-targeted acquisition method
– Targeted data processing method
– Library database containing >1,100 analytes

SCRENNING ASSAYS

COMPARISON OF ANALYTICAL METHODS

▪ LC-QQQ-MS
– Targeted acquisition methods
– Class or subclass specific
– Quantitative vs. qualitative

CONFIRMATORY ASSAYS

▪ LC-QTOF-MS
– Qualitative confirmation
– [Same assay as screening]
– Library database containing        

>1,100 analytes

CONFIRMATORY ASSAYS
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▪ Case history / circumstances

▪ Police reports

▪ Death investigator report
– Scene photos

▪ Autopsy report

▪ Medical records / prescriptions

▪ Crime lab results

▪ Other toxicology results***

▪ Other relevant information
– Drug use history

MDI INFORMATION SHARED

▪ Specimens available and tested

▪ Testing performed and scope of testing
– Limitations of testing (e.g., sample preparation)

▪ Results (qualitative vs. quantitative)
– Reference concentration ranges
– Drug-drug interactions

TOXICOLOGY TESTING & INTERPRETATION

INTERPRETATION OF CASES INVOLVING NPS

▪ What is known about the drug? Any published literature?
– Chemistry, pharmacology, toxicity, adverse effects, etc. 

▪ Have there been other forensic / clinical cases?

▪ Is the drug related to other known drugs? (e.g., analogue)

▪ Ultimately, is the drug the only identifiable culprit??

NPS EVALUATION & INTERPRETATION
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FORENSIC CASE EXAMPLES
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FORENSIC CASE #1
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A CROSS-COUNTRY COLLABORATION

▪ Santa Cruz County Sheriff-Coroner’s Office

– On Pacific coast, south of San Jose, CA

– Population ~300,000

▪ NMS Labs

– Reference forensic toxicology laboratory serving 
clients across the U.S. 

▪ Center for Forensic Science Research and 
Education (CFSRE)

– Non-profit forensic laboratory specializing in the 
analysis of newly emerging drugs
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CASE HISTORY

▪ October 2021 (California)

▪ Three individuals unresponsive in park

– Snorting suspected cocaine powder

▪ Two women purchased cocaine from a 
trusted dealer who sells “untainted” drugs

– Used drugs the night prior without incident

▪ Met up with a guy who purchased more 
cocaine from unfamiliar dealer
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CASE HISTORY

▪ All were transported to the hospital 

– Two were revived with naloxone and survived

– Third required advanced life support for persistent comatose state (suspected opioid OD)

▪ Hospital urine drug screen:

– Positive → Amphetamine, cocaine, benzodiazepines

– Negative → Opiates

– Not performed → Fentanyl

▪ Patient died three days later

– Body transferred to coroner’s office

– Hospital specimens transferred as well
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CORONER’S OFFICE

▪ The body of the decedent was 
transported to the Santa Cruz 
County Sheriff-Coroner’s Office

▪ The pathologist performed an 
external examination

▪ Hospital admission blood and 
urine samples were sequestered 
for toxicological analysis
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TOXICOLOGY TESTING

▪ Specimens first sent to NMS Labs (Horsham, PA)

▪ Analysis performed by LC-TOF-MS, LC-QQQ-MS, and GC-MS

▪ Results:

▪ Blood: Negative for fentanyl
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TOXICOLOGY TESTING

▪ Specimens first sent to NMS Labs (Horsham, PA)

▪ Analysis performed by LC-TOF-MS, LC-QQQ-MS, and GC-MS

▪ Results: Fentanyl, methamphetamine, and cocaine (urine)

▪ Review of medical records → Fentanyl administered by medical staff

– Was the cocaine laced with fentanyl??

▪ Other toxicology results are insufficient to explain the death

– What’s the next step??
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IS FENTANYL ALWAYS THE ANSWER?

▪ Fentanyl can be administered in the hospital for various reasons

– Examples: Intubation or post-intubation sedation

▪ Handful of cases to date with this type of scenario

▪ Are there ways to distinguish hospital fentanyl vs. illicit fentanyl?

▪ Was fentanyl really the culprit in this case?
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DRUG MATERIAL TESTING

▪ Three white powders sent to the CFSRE (Willow Grove, PA)

– Sample preparation → Methanol dilution

– Qualitative Analysis → GC-MS and LC-QTOF-MS

▪ Results:

– Powder #1 – Cocaine (ziplock)

– Powder #2 – Cocaine (ziplock)

(Examples of the drug evidence)
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DRUG MATERIAL TESTING

▪ Three white powders sent to the CFSRE (Willow Grove, PA)

– Sample preparation → Methanol dilution

– Qualitative Analysis → GC-MS and LC-QTOF-MS

▪ Results:

– Powder #1 – Cocaine (ziplock)

– Powder #2 – Cocaine (ziplock)

– Powder #3 – Etodesnitazene (cellophane)

(Examples of the drug evidence)
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TOXICOLOGY TESTING

▪ Secondary toxicological analysis performed at the CFSRE for etodesnitazene

▪ Blood and urine samples were submitted 

– Sample preparation → Basic liquid-liquid extraction 

– Analysis → LC-QTOF-MS and LC-QQQ-MS

– Quantitation → Standard addition (ISTD: fentanyl-D5). 

▪ Results:
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TOXICOLOGY TESTING

▪ Secondary toxicological analysis performed at the CFSRE for etodesnitazene

▪ Blood and urine samples were submitted 

– Sample preparation → Basic liquid-liquid extraction 

– Analysis → LC-QTOF-MS and LC-QQQ-MS

– Quantitation → Standard addition (ISTD: fentanyl-D5). 

▪ Results: Blood = 72 ng/mL, Urine = 68 ng/mL

▪ Reference Blood Concentrations: 

– Eleven MDI cases / Mean = 33 ng/mL, Median = 11 ng/mL, Range = 0.53 to 120 ng/mL
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NITAZENE
ANALOGUES 
IDENTIFIED 
IN THE U.S.
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REVIEW OF CASE FINDINGS

▪ Case History:

– Three individuals ingested misrepresented “cocaine” 

– Two non-fatal overdoses, one fatal overdose

▪ Drug Material Testing:

–  Powder #3 → Etodesnitazene

▪ Toxicology Testing:

– Blood & Urine → Etodesnitazene

▪ Death Certification:

– Manner of Death – Accident

– Cause of Death – Acute Etodesnitazene Intoxication
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FORENSIC CASE #2
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CASE HISTORY

▪ Police and EMS respond to medical emergency

▪ ~30-year-old male determined to be DOA

– Body cold to touch and no pulse

▪ No medical history or medication

▪ Prior leg injury → opioid use disorder

▪ Oxycodone and marijuana found at scene
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MEDICAL EXAMINER’S OFFICE

▪ Full autopsy performed

▪ No signs of visible wounds

▪ Rigor mortis and livor mortis present

▪ Body cavities were unremarkable

▪ Heart was free of abnormalities

▪ Upper airway contained foam

▪ Other organs mostly unremarkable
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TOXICOLOGY RESULTS

▪ Comprehensive toxicology testing performed

▪ Results (Peripheral Blood):

Drug Concentration

Fentanyl 19 ng/mL

Norfentanyl 1.1 ng/mL

4-ANPP Positive

Mitragynine 33 ng/mL

Hydroxy-THC 1.1 ng/mL
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TOXICOLOGY RESULTS

▪ Comprehensive toxicology testing performed

▪ Results (Peripheral Blood):

Drug Concentration

Fentanyl 19 ng/mL

Norfentanyl 1.1 ng/mL

4-ANPP Positive

Mitragynine 33 ng/mL

Hydroxy-THC 1.1 ng/mL

▪ Secondary toxicology testing performed

▪ Results (Peripheral Blood):

▪ Combined effects of opioids

Drug Concentration

ortho-Chloro- 
Fentanyl 4.4 ng/mL
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NEXT STEPS FOR THE CASE

▪ Death Certification:

– Manner: Accident

– Cause: Fentanyl, ortho-chlorofentanyl, and mitragynine intoxication

▪ Further case details:

– Crime lab testing → counterfeit oxycodone tablets
• 4-ANPP, acetaminophen, despropionyl ortho-chlorofentanyl, fentanyl, and ortho-chlorofentanyl

– Police investigation → text messages
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FORENSIC CASE #3
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CASE HISTORY

▪ Homeowner calls 911 to report a deceased 
individual in basement

▪ Police respond to residence:
– Discover decedent

– Recover drug paraphernalia near the body

▪ History of drug use:
– Heroin, cocaine, marijuana

▪ MEO takes custody of the body
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MEDICAL EXAMINER’S OFFICE

▪ Full autopsy performed

▪ Autopsy findings:
– Needle puncture marks

– Pulmonary edema

– More signs point to drug overdose death

▪ Blood, urine and vitreous collected and 
sent for toxicological analysis
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TOXICOLOGY RESULTS

▪ Initial toxicology testing performed:
– Comprehensive drug screening by LC-TOF-MS and ELISA, 

blood alcohol analysis, LC-QQQ-MS quantitative confirmations

▪ Initial toxicology results:
– Ethanol, caffeine, alprazolam, lamotrigine, amphetamine
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TOXICOLOGY RESULTS

▪ Initial toxicology testing performed:
– Comprehensive drug screening by LC-TOF-MS and ELISA, 

blood alcohol analysis, LC-QQQ-MS quantitative confirmations

▪ Initial toxicology results:
– Ethanol, caffeine, alprazolam, lamotrigine, amphetamine

▪ Additional toxicology testing results:
– Isotonitazene (0.9 ng/mL)

– Piperidylthiambutene  (0.5 ng/mL)
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TOXICOLOGY RESULTS

▪ Initial toxicology testing performed:
– Comprehensive drug screening by LC-TOF-MS and ELISA, 

blood alcohol analysis, LC-QQQ-MS quantitative confirmations

▪ Initial toxicology results:
– Ethanol, caffeine, alprazolam, lamotrigine, amphetamine

▪ Additional toxicology testing results:
– Isotonitazene (0.9 ng/mL)

– Piperidylthiambutene  (0.5 ng/mL)

▪ Crime labs results:
– Syringe:
• Isotonitazene

– Spoon:
• Isotonitazene, Piperidylthiambutene
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INTERPRETATION & CONSULTATION

▪ Medical Examiner Interpretation:
– No anatomical cause of death

– Other drugs largely unremarkable on their own

▪ Forensic Toxicologist Interpretation:
– Combined effects of opioids, benzodiazepines, and alcohol

– First case involving isotonitazene and piperidylthiambutene 

– Link with death investigation and crime lab
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DEATH CERTIFICATION

▪ Manner of Death:
– Accident

▪ Cause of Death:
– Acute isotonitazene and piperidylthiambutene intoxication

▪ Other Significant Conditions: 
– Ethanol, alprazolam, and lamotrigine ingestion
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FORENSIC CASE #4
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CASE HISTORY

▪ Male in 20s found dead on friend’s deck 

▪ Suspected drug overdose

▪ Drug paraphernalia found on scene 
– White oval shaped “IP204” pill

▪ Reported history of polydrug abuse

▪ No additional information provided
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MEDICAL EXAMINER’S OFFICE

▪ Full autopsy performed

▪ Autopsy findings:
– External examination – unremarkable
• No evidence of injury

– Respiratory system:
• Dried frothy fluid on face
• Mild amount of aspirated vomitus

– Other organs → no abnormalities noted

▪ Femoral blood, urine, and vitreous fluid 
collected and sent for toxicological analysis
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▪ Ethanol and Volatiles (Blood):
– None detected

▪ ELISA (Blood and Urine):
– Opioids – Present
– Oxycodone – Present
– Cannabinoids / THC – Present

▪ GC-MS Screen (Urine):
– Cotinine – Present
– Acetaminophen – Present
– Oxycodone – Present

DRUG SCREENING

▪ LC-MS (Blood):
– Opioids – None detected

▪ LC-MS (Blood):
– Oxycodone – 41 ng/mL
– Fatal Reference – 100-8,000 ng/mL (Baselt)

• Average: ~400 ng/mL

▪ LC-MS (Blood):
– Acetaminophen – Present (<10 ug/mL)

▪ LC-MS (Blood):
– THC-COOH – Present

DRUG CONFIRMATION

INITIAL TOXICOLOGY TESTING
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▪ LC-QQQ-MS (Blood):
– N-Desethyl Isotonitazene – 5.0 ng/mL
– Bromazolam – Positive (<5.0 ng/mL)
– Oxycodone – Positive (@ 41 ng/mL)
– Acetaminophen – Positive

▪ LC-QQQ-MS (Urine):
– N-Desethyl Isotonitazene – 1.7 ng/mL
– Bromazolam – Positive (<5.0 ng/mL)
– Oxycodone – Positive
– Noroxycodone – Positive
– Acetaminophen – Positive

TOXICOLOGY RESULTS

▪ GC-MS (Pills):
– N-Desethyl Isotonitazene – Positive
– Bromazolam – Identified
– Acetaminophen – Positive
– [Counterfeit oxycodone tablets]

CHEMISTRY RESULTS 

SECONDARY FORENSIC TESTING
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INTERPRETATION & DEATH CERTIFICATION

▪ Toxicology Results:
– N-Desethyl Isotonitazene → novel opioid that is ~20 times more potent than fentanyl

– Bromazolam → novel benzodiazepine suggested to be more potent than alprazolam

– Polydrug use → Combined effects of opioids and benzodiazepines

▪ Death Certification:
– Manner of Death:
• Accident

– Cause of Death:
• Probable mixed drug intoxication (see toxicology)
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New potent synthetic opioid proliferating among  recreational drug supply in USA

▪ One of the latest nitazene analogues to emerge

▪ Approximately 20x more potent than fentanyl

▪ States: Florida, Pennsylvania, New Jersey, Colorado, etc.

▪ Various sample types: pills, powders, blood, oral fluid, etc.

PUBLIC ALERT: N-DESETHYL ISOTONITAZENE
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FORENSIC CASE SERIES
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DIMETHYLPENTYLONE
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DIMETHYLPENTYLONE CASE REPORT (2023)
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DIMETHYLPENTYLONE IN THE U.S.
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ISOMERS / SCOPE OF TESTING
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AUTHENTIC CASES RECEIVED (CASE REPORT)

▪ Cases originated primarily from medical 
examiner and coroner offices

▪ 32 cases collected between August 2021 
and March 2022

– Postmortem: 26

– DUID : 1

– Unknown: 5 

▪ Cases originated from 9 states

▪ Male (62%), Female (13%), Unknown (25%)

0

10

Age Ranges

21-30 yr. 31-40 yr. 41-50 yr. 51+ yr.
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CASE HISTORIES

Suspected OD

Homicide

History of 
Drug Use

Motor Vehicle 
Accident/DUI

Found 
Unresponsive
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TOXICOLOGY RESULTS BREAKDOWN
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QUANTITATIVE RESULTS

Drug Mean (±SD)
(ng/mL)

Median
(ng/mL)

Range
(ng/mL)

Dimethylpentylone 283±308 137 10-1200

Pentylone 120±146 47 2-550
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DIMETHYLPENTYLONE CASE REPORT (2023)

Case # [DMP] (Blood) Manner of Death Cause of Death

1 970 ng/mL Suicide Gunshot wound of head

2 33 ng/mL Accident Mixed drug toxicity (fentanyl, pentylone, eutylone, methadone, methamp...)

3 87 ng/mL Accident Injuries sustained in motor vehicle crash

4 57 ng/mL Accident Intoxication with fentanyl and N,N-dimethylpentylone

5 200 ng/mL Homicide Gunshot wound to chest with perforation of heart and lung

6 20 ng/mL Homicide Multiple gunshot wounds

7 650 ng/mL Homicide Multiple gunshot wounds

8 150 ng/mL Homicide Multiple gunshot wounds

9 140 ng/mL Homicide Gunshot wound of head

10 620 ng/mL Homicide Gunshot wounds of torso

12 450 ng/mL Accident Mixed drug intoxication due to cocaine, fentanyl, and N,N-dimethylpentylone

13 10 ng/mL Accident Intoxication with cocaine, fentanyl, methamp., pentylone, and N,N-dimethylpentylone

14 330 ng/mL Accident Mixed drug intoxication with fentanyl and N,N-dimethylpentylone

15 125 ng/mL Accident N,N-Dimethylpentylone intoxication

18 600 ng/mL Accident N,N-Dimethylpentylone toxicity (Other significant conditions: Obesity)
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SYNTHETIC CANNABINOIDS
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NALOXONE IN ABSENCE OF OPIOIDS

▪ Around 2018 and 2019, we began noticing death cases where naloxone was detected on drug 
screen, but no opioids were detected (nor confirmed, when pursued)

▪ Began investigating these cases to find new NPS opioids

– No NPS opioids were found, however, we did find synthetic cannabinoids
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Case # Date Circumstances Sex Age State Initial Toxicology Results Expanded Syn. Cann. Testing

1 6/2/2018 Suspected drug OD

2 7/28/2018 Suspected drug OD

3 9/28/2018 Suspected drug OD

4 12/31/2018 Suspected drug OD

5 2/5/2019 Suspected drug OD

6 5/2/2019 Suspected drug OD

7 5/11/2019 Suspected drug OD

8 6/20/2019 Suspected drug OD

9 7/18/2019 Suspected drug OD

10 9/12/2019 Suspected drug OD

11 8/29/2020 Suspected drug OD

12 7/24/2021 Suspected drug OD

13 9/18/2020 Suspected drug OD

14 9/16/2020 Suspected drug OD

15 1/15/2021 Suspected drug OD
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Case # Date Circumstances Sex Age State Initial Toxicology Results Expanded Syn. Cann. Testing

1 6/2/2018 Suspected drug OD F 38 IN

2 7/28/2018 Suspected drug OD M 42 LA

3 9/28/2018 Suspected drug OD M 27 UT

4 12/31/2018 Suspected drug OD M 44 IN

5 2/5/2019 Suspected drug OD M 28 IL

6 5/2/2019 Suspected drug OD M 36 FL

7 5/11/2019 Suspected drug OD M N/A IN

8 6/20/2019 Suspected drug OD M 55 IN

9 7/18/2019 Suspected drug OD M 21 VA

10 9/12/2019 Suspected drug OD M 29 LA

11 8/29/2020 Suspected drug OD M 60 LA

12 7/24/2021 Suspected drug OD M 29 TX

13 9/18/2020 Suspected drug OD M 29 IN

14 9/16/2020 Suspected drug OD M N/A TX

15 1/15/2021 Suspected drug OD M 22 TX
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Case # Date Circumstances Sex Age State Initial Toxicology Results Expanded Syn. Cann. Testing

1 6/2/2018 Suspected drug OD F 38 IN Ethanol, Cotinine, Naloxone

2 7/28/2018 Suspected drug OD M 42 LA Caffeine, Cotinine, Naloxone, 
Quetiapine

3 9/28/2018 Suspected drug OD M 27 UT Caffeine, Naloxone

4 12/31/2018 Suspected drug OD M 44 IN Caffeine, Cotinine, Naloxone

5 2/5/2019 Suspected drug OD M 28 IL Naloxone, Sertraline

6 5/2/2019 Suspected drug OD M 36 FL Caffeine, Naloxone, Olanzapine, 
Fluoxetine

7 5/11/2019 Suspected drug OD M N/A IN Cotinine, Naloxone

8 6/20/2019 Suspected drug OD M 55 IN Ethanol, Cotinine, Naloxone

9 7/18/2019 Suspected drug OD M 21 VA Ethanol, Naloxone

10 9/12/2019 Suspected drug OD M 29 LA Cotinine, Naloxone

11 8/29/2020 Suspected drug OD M 60 LA Cotinine, Naloxone

12 7/24/2021 Suspected drug OD M 29 TX Naloxone, Carbamazepine, THC

13 9/18/2020 Suspected drug OD M 29 IN Cotinine, Naloxone

14 9/16/2020 Suspected drug OD M N/A TX Caffeine, Naloxone, Levetiracetam, 
Sertraline

15 1/15/2021 Suspected drug OD M 22 TX Naloxone
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Case # Date Circumstances Sex Age State Initial Toxicology Results Expanded Syn. Cann. Testing

1 6/2/2018 Suspected drug OD F 38 IN Ethanol, Cotinine, Naloxone 5F-ADB

2 7/28/2018 Suspected drug OD M 42 LA Caffeine, Cotinine, Naloxone, 
Quetiapine 5F-ADB

3 9/28/2018 Suspected drug OD M 27 UT Caffeine, Naloxone FUB-AMB

4 12/31/2018 Suspected drug OD M 44 IN Caffeine, Cotinine, Naloxone 5F-MDMB-PICA

5 2/5/2019 Suspected drug OD M 28 IL Naloxone, Sertraline 5F-MDMB-PICA

6 5/2/2019 Suspected drug OD M 36 FL Caffeine, Naloxone, Olanzapine, 
Fluoxetine 4F-MDMB-BINACA

7 5/11/2019 Suspected drug OD M N/A IN Cotinine, Naloxone 5F-MDMB-PICA

8 6/20/2019 Suspected drug OD M 55 IN Ethanol, Cotinine, Naloxone 5F-MDMB-PICA

9 7/18/2019 Suspected drug OD M 21 VA Ethanol, Naloxone 4F-MDMB-BINACA

10 9/12/2019 Suspected drug OD M 29 LA Cotinine, Naloxone 4F-MDMB-BINACA

11 8/29/2020 Suspected drug OD M 60 LA Cotinine, Naloxone 4F-MDMB-BINACA

12 7/24/2021 Suspected drug OD M 29 TX Naloxone, Carbamazepine, THC 4F-MDMB-BICA

13 9/18/2020 Suspected drug OD M 29 IN Cotinine, Naloxone MDMB-4en-PINACA

14 9/16/2020 Suspected drug OD M N/A TX Caffeine, Naloxone, Levetiracetam, 
Sertraline MDMB-4en-PINACA

15 1/15/2021 Suspected drug OD M 22 TX Naloxone 4F-MDMB-BICA
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SYNTHETIC CANNABINOIDS AND NALOXONE

▪ Clinical study underway at the time examining opioids in 
emergency department populations

– Link between synthetic cannabinoids & respiratory failure

– “Respiratory depression is a potentially lethal adverse effect of 
synthetic cannabinoid overdose” → 

▪ Discussion: 

– Synthetic cannabinoids and naloxone are a peculiar finding

– Adverse effects of synthetic cannabinoids can present like opioids, 
both antemortem and postmortem

– Testing for synthetic cannabinoids should be considered in cases 
where these NPS could be toxicologically significant
• E.g., naloxone without opioids
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CLINICAL CASE EXAMPLE
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CASE HISTORY

▪ 29-year-old male with polysubstance 
dependence (opioids and benzos)

▪ Presents to ED with laceration to butt after fall

– Standing on toilet searching for "stash" in ceiling

▪ Initially discharged after repair but progression 
of delirium

▪ Significant other calls police after he attempted 
to strangle her while driving back to hospital

▪ Symptoms started after cessation of a new 
dark web supply of benzos 
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CLINICAL CARE AND MEDICATIONS

▪ Delirium symptoms 
progressed despite initial 
treatments with haloperidol, 
midazolam, and lorazepam

▪ Phenobarbital (5 mg/kg) 
and methadone were 
administered IV

– Transiently calmed 

▪ Admitted to ICU for 
suspected benzo withdrawal

Day Medications

1 Haloperidol 17.5 mg, lorazepam 1 mg, methadone 30 mg, midazolam 9 mg, 
phenobarbital 520 mg

2 Dexmedetomidine 0.4 mcg/kg/hr, haloperidol 10 mg, hydromorphone 1 mg, methadone 
100 mg, phenobarbital 826.8

3 Dexmedetomidine 1 mcg/kg/hr, haloperidol 15 mg, methadone 100 mg, phenobarbital 
826.8 mg, quetiapine 100 mg

4 Dexmedetomidine 1.5 mcg/kg/hr, haloperidol 10 mg, hydromorphone 1 mg, methadone 
100 mg, phenobarbital 1430 mg, valproate 500 mg q12h

5 Clonidine 0.1 mg q6h, dexmedetomidine 0.5 mcg/kg/hr, methadone 110 mg, 
phenobarbital 453.6 mg, quetiapine 100 mg, valproate 500 mg q12h

6 Clonidine 0.1 mg q6h, dexmedetomidine 1.5 mcg/kg/hr, haloperidol 5 mg, methadone 
55 mg, phenobarbital 779.2 mg, valproate 500 mg q12h

7 Clonidine 0.2 mg patch, dexmedetomidine 1.5 mcg/kg/hr, diphenhydramine 50 mg, 
methadone 55 mg, phenobarbital 519.8 mg, quetiapine 100 mg, valproate 500 mg q12h

8
Alprazolam 1 mg,  clonidine 0.2 mg q8h, dexmedetomidine 1.1 mcg/kg/hr, 

diphenhydramine 100 mg, lorazepam 4 mg, methadone 110 mg, olanzapine 10 mg, 
phenobarbital 389.7 mg, quetiapine 400 mg, valproate 500 mg q12h

9 Alprazolam 6 mg, clonidine 0.2 mg q8h, methadone 110 mg, phenobarbital 259.9 mg, 
quetiapine 400 mg, valproate 500 mg q12h

10 Alprazolam 2 mg q6h, clonidine 0.2 mg q8h, diphenhydramine 100 mg, methadone 110 
mg, phenobarbital 195 mg, valproate 500 mg q12h
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TESTING & DISCUSSION

▪ Chemistry Testing:

– GC-MS and LC-QTOF-MS

– Bromazolam – Estimated at 3 mg/tablet

▪ Patient off phenobarbital and 
dexmedetomidine, tapering off alprazolam 
before leaving AMA on day 9

▪ Effects and withdrawal from novel benzos 
are not well understood

– Complicated to manage due to the unknown 
drug present and pharmacology

– Unknown dosage and drug combinations
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DISCUSSION & CONCLUSIONS



68

DISCUSSION

▪ Recreational drug supply in the U.S. remains dynamic, 
volatile, and (overall) increasingly toxic

▪ NPS continue to appear in medicolegal death 
investigations and forensic toxicology specimens

▪ Fentanyl is the primary driver of drug related deaths in 
the U.S., but its not always the answer

▪ MAC-D → Misrepresentation, Adulteration, Cutting, 
and/or Dilution of drug materials 

– Why? → Increase profits, produce better effects or highs, 
reduce potential unwanted side effects, etc.

Misrepresentation

Adulteration

Cutting

Dilution
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DISCUSSION

▪ Importance of the forensic toxicologist's perspective(s)

– Workflow for interpretation of challenging cases involving NPS 

▪ Case example outcomes:

– NPS as the cause of death

– Other drug levels don’t explain the death – NPS of interest

– NPS providing investigational information

– The need for chemistry and toxicology reports to match with respect to NPS

– Labs need to be on top of the most recent NPS trends – most useful scope of testing
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CONCLUSIONS

▪ New drugs continue to appear in fatal overdose scenarios, 
albeit at lower occurrence than fentanyl and other drugs

– New synthetic opioids (e.g., nitazene analogues, cathinones) are 
causing increased mortality across the country

▪ These cases stress the importance of thorough medicolegal 
death investigation and forensic collaboration

– Forensic pathologists, forensic toxicologists, forensic chemists 
and others working together

▪ Comprehensive toxicology testing is preferred in cases of 
suspected overdose

– Especially in the absence of fentanyl
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THANK YOU!    QUESTIONS?
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