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BACKGROUND

OBJECTIVE

METHODS

• This study aims to analyze discrepancies between expected 
and actual drug compositions to evaluate current drug 
market state.  

• The opioid epidemic in the United States has evolved into a 
new wave of polysubstance use. 

• With a continually changing drug supply, drugs from the street 
are often adulterated with other substances.

• The mismatch between expected and actual substances would 
expose unexpected substances

• It is important to understand such discrepancies in the drug 
supply to help policymakers develop effective mitigation 
strategies in response to the changing drug market. 

Data and Study Sample
• Used drug checking data provided by UNC Street Drug Analysis 

Lab which provides drug checking service
• The dataset includes an expected substance attribute filled by 

individuals who submitted the drug sample and lab results 
indicating actual substances

• In lab results, “lab_substance” indicates primary 
“lab_substance_any” indicates primary or trace called “any”

• The dataset is based in North Carolina and includes 1735 
sample collected between May 2021 and July 2025

Drug Expected Analysis
• Analyzed expected to understand the perspective and 

expectation of the sample sender in the street drug supply.
• Expected drugs studied were Methamphetamine, Cocaine, 

Fentanyl, and Heroin, independently respectively.  
Statistical Analysis

RESULTS

• Evaluated percentage of match for each of heroin, fentanyl, 
cocaine, and methamphetamine as the sole expected drug. 

• Broke down distributions of substances that appear, in the drug 
samples that did not have an exact match.

• Calculated percentage of any xylazine presence when expected 
is methamphetamine, cocaine, fentanyl, and heroin.

Expected Substances in Drug Samples

Drug Breakdown for Non-Exact Match

Conclusion
• Fentanyl used to appear more than being expected, but at the 

end of 2022 fentanyl expectation leveled off with appearance 
• Mismatch of expected and actual substance is more common in 

opioids than in stimulants. 
• Fentanyl co-occurred most with heroin, but its presence in 

stimulants remains significant; and Xylazine co-occurred most 
with fentanyl and heroin.

• Future research is needed to explore the geospatial patterns of 
the mismatch and the underlying processes of drug supply. 

Definition of Match Expected Lab Results

Exact Match Drug X Only drug X present 
(no other substance)

Primary Match Drug X Drug X present as Primary
(other substances may be present)

Any Match Drug X Drug X present as primary or trace 
(possible to have other substances)

Drug X is expected 
Exclusively

Exact Match

Primary 
MatchAny Match

Exact, Primary, and Any Match
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Investigated Substances in  
Expected Drugs

Most Common Substances in 
Lab Results

Methamphetamine, Cocaine, 
Fentanyl, & Heroin

Methamphetamine, Cocaine, 
Fentanyl, Heroin, Xylazine, BTMPS, 

Ketamine

Percentage of Xylazine Presence by Expected Substance
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