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Foundational Studies
     Biostatistics
     Epidemiology methods
     Psychology of communication
     Pharmacology

Applied Research
     Pharmacy
     Medicine
     Vital statistics
     Harm reduction

Science in Service
     Drug checking
     Sociology (qualitative)
     Evidence-making interventions
     History of asylums



Part 1
 More Specific 
Overdose Data

This research was funded by the US Food and Drug Administration via UNC to UKY
(BAA #167, Contract 75F40122C00193) 

The views presented do not necessarily reflect the views of the Funder,
and should not be construed as Guidance or policy.
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PDMP dispensing linked to
OD mortality data

We observe 2 points in time:
Prescription dispensed  overdose death
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Limitations
• Limited by what is assayed and noted on death records
• Causal emphasis can vary examiner
• Little/none mental and social antecedents
• Cannot distinguish intentional vs. accidental polysubstance use
• Dispensing records do not capture street drug exposure
• Can’t tell if people left or died of other causes

Still, I feel these data can be insightful.



Large collaboration led by Univ. of Kentucky
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Literal Text Analysis of Drug Overdose Death Certificates

ACUTE ACETYFENTANYL AND METHAMPHETAMINE INTOXICATION

x

SELF INGESTION OF DRUGS

HISTORY OF CHRONIC DRUG USE



CSTE Epi Tool to Analyze 
Overdose Death Data

Available from: https://www.cste.org/blogpost/1084057/211072/Epi-Tool-to-Analyze-Overdose-Death-Data 

Literal Text Analysis of Drug Overdose 
Death Certificates

https://www.cste.org/blogpost/1084057/211072/Epi-Tool-to-Analyze-Overdose-Death-Data


New Tool, available now! DMI2EpiTool

https://cph.uky.edu/research/projects/DMI2EpiTool

https://cph.uky.edu/research/projects/DMI2EpiTool


What % of OD 
deaths are single 

substance?
Kentucky 2021-2023

10% · 15% · 20% · 25%
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Kentucky Drug Overdose Deaths, 2021-2023

Note: 2023 data are provisional and subject to change

• 12% decline in drug overdose deaths from 2021 (n=2,247) to 2023 (n=1,968)
• About 15% of the drug overdose deaths each year are single-drug overdose deaths



KY Single Drug Overdose Deaths, 2021-2023
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Part 2
 Applying Tools for 

New Insights
This research was funded by the US Food and Drug Administration via UNC to UKY

(BAA #167, Contract 75F40122C00193) 

The views presented do not necessarily reflect the views of the Funder,
and should not be construed as Guidance or policy.
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What’s Not Obvious

Most studies on Rx  OD
do not match the
prescribed substance
with the fatal drug.
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What is the average 
length of time between 

last opioid Rx and 
overdose death?
For hydrocodone & oxycodone, in KY, 2008-2021

<90 days · 8 mon ·  1.5 yr · 3.5 yr
16
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1,400 days to intervene

The Rx  OD relationship is not based just on toxicity.

What happens between the last prescription and overdose?

What should we be doing in that time to prevent these deaths?

18



Causal Pathways: Rx  Overdose

What is it about Rx opioid exposure that leads to overdose?

1. Patient behavior: taking more than prescribed
2. Short-term toxicity: too high starting dose; drug combos
3. Long-term iatrogenic exposure  OUD  illicit/diverted
4. Abrupt tapering of long-term opioid patients
5. Pre-existing mental health  iatrogenic  OUD OD
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Part 3
 What’s actually in 

street drugs?
Funding: FORE, Vital Strategies, NC General Assembly via NC Collaboratory
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Street drugs change constantly.



In our lab on campus

we monitor street drugs

as a public service.



Harm reduction programs, health departments, clinics, hospitals, user 
unions, and EMS send us samples from around the country.



Samples can be collected via scoop, reside swab, pill fragment, or used cotton.



Samples are given voluntarily. The tests are anonymous.



Programs share health information with us…

…to give human context beyond molecules.

overdose

sensations



Packages arrive on campus 

in compliance with drug and postal laws.



We record the information and catalog the samples.



We prep the samples and load them on a GCMS (mass spec).



We interpret the high resolution results, to determine exactly what’s in the sample.



March 2022 to August 27, 2024

USA
N = 7,243 drug samples
142 programs
37 US states
212 counties



We’ve detected a multitude of substances in drug supply.



When we find new substances, we 
partner with UNC colleagues in 
pharmacology, animal behavior, 

and cheminformatics.



Most importantly, we 
provide timely results back 

to the individual.



Is there fentanyl in black tar heroin?

Our information empowers people to 
answer questions of local relevance. Questions we have helped answer

Are nitazenes causing these overdoses?

What killed my husband?

Can xylazine explain these skin wounds?

How accurate are test strips?

Can black lights identify xylazine and nitazenes?

Are psychedelic therapy patients obtaining 
unadulterated MDMA?



Messy Brew of 16 Substances
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Medicine: phenacetin, paracetamol, melatonin
Veterniary medicine: levamisole, xylazine
Numbing agents: procaine
Stimulants: caffeine, cocaine
Organic origin: noscapine, meconin, hydrocotarnine, heroin
Synthetic opioids: fentanyl
Byproducts: 4-ANPP, N-phenylpropanamide
Cuts (bulking agent): MSM
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Case Study

2-fluoro-2-oxo-PCE

2-fluoro-N-ethylnordeschloroketamine
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Bis (2,2,6,6-tetramethyl-4-piperidyl) sebacate
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Thanks for your attention!
Newsletter, data, more…
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Live Data Reports

go.unc.edu/drugsupply
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