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The Big Picture of the US
Overdose Crisis



Overdose is a Uniquely American Problem
Top 10 Countries, Drug Overdose Deaths

Per Capita 1990-2019 United States

Estonia
UAE

Canada
Lithuania
Finland
Sweden
Norway
Russia
Iceland



Distinct Waves of Drugs have Driven Exponential Growth



Rx Opioids (No Fentanyl)
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The Four Waves of the Overdose Crisis



Rx Opioids (No Fentanyl)
Heroin (No Fentanyl)

Wave 2
Rise in Heroin w/o 
Fentanyl in 2010
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The Four Waves of the Overdose Crisis



Fentanyl (No Stimulants)
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The Four Waves of the Overdose Crisis



Fentanyl (w/ Stimulants)

Fentanyl (No Stimulants)
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The Four Waves of the Overdose Crisis



Increasing Trends
Stimulants w/o Fentanyl 

Novel Substances

Wave 2
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Fentanyl in 2010
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Wave 4
Rise in Fentanyl with 
Stimulants in 2015

Fentanyl (w/ Stimulants)

Fentanyl (No Stimulants)
Stimulants (No Fentanyl)

Xylazine
Rx Opioids (No Fentanyl)
Heroin (No Fentanyl)

Wave 3
Rise in Fentanyl w/o 
Stimulants in 2013

De
at

h
Ra

te
 p

er
10

0,
00

0

The Four Waves of the Overdose Crisis



Transition From Agricultural to Synthetics

Plant-Derived

Cocaine

Synthetic

Methamphetamine

Heroin

Labor Intensive 
Numerous Workers 
Less Potent (Bulky)

Fentanyl

Few Skilled Workers 
Highly Potent (Compact)

Extremely Profitable



Transition to Fentanyl

• Short-acting opioids, easy to synthesize.
• Vastly cheaper than heroin to produce.
• MME = ~50-100+



Transition to Fentanyl
• Main driver of risk is 

variable potency.
• Huge escalation in 

MME per day 
consumed by users.

• Shorter half life = 
more injections or 
smoking hits per day.

• Lends itself to 
combination with 
other synthetics.

Data from Drug Checking Los Angeles. https://www.drugcheckinglosangeles.com/viz

http://www.drugcheckinglosangeles.com/viz


Fentanyl Magnified Polysubstance Use

Single Drug Sample From Chicago, Sold as Expected Opioid



Counterfeit Pills



Numerous Drugs Packaged As Counterfeit Pharmaceuticals



Increasing Fraction of Fentanyl Sold as Counterfeit Pills

• Illicit opioids and other drugs
increasingly packaged in pill form.

• Percentage of fentanyl seized by law
enforcement in pill form (vs powder)
rose from 10% in 2017 to 49% in 
2023.

• Western states have the highest
proportion of counterfeit pills.



Proliferation of Black-Market Pill Presses

https://www.dea.gov/pill-press-photo-gallery

http://www.dea.gov/pill-press-photo-gallery


Counterfeit Prescription Drugs Increase the Market for Fentanyls



Counterfeit Prescription Drugs Increase the Market for Fentanyls



Counterfeit Prescription Drugs Increase the Market for Fentanyls



Counterfeit Prescription Drugs Increase the Market for Fentanyls



Unique Risks of Counterfeit Pills
• Synthetic drugs, often in polysubstance formulations, increasingly

packaged in counterfeit pill form
• Often indistinguishable from authentic pharmaceuticals
• Widen the scope of who is susceptible to synthetic drugs.
• Inherent misalignment between demand and supply (false advertising).

• 0.3% of students aged 18 years report having ever used heroin
• 5.0% report recreational use of prescription pills
• This 15-fold gap shows the role of stigma and cultural norms in shaping illicit 

substance consumption patterns
• The legitimacy of pharmaceutical products and establishments can be co-opted to 

convince tourists who would likely never purchase powder fentanyl into 
unknowingly purchasing it in pill form while seeking painkillers.

• Risks for wide range of groups, e.g., chronic pain patients.



Approaches to Mitigate Risk

• Education and awareness can have outsized impact in this area.
• Pill testing services.
• Increase monitoring of pill contents – early warning systems to detect

dangerous outbreaks before they fully take off.
• Improve clinical responses to polysubstance overdoses with unknown

drugs involved.
• Recognize the tension between cracking down on diverted authentic

pharmaceuticals and inadvertently driving demand toward counterfeits



Awareness and Education Campaigns
• School and campus interventions.
• Ideally coupled with naloxone distribution and training



Drug Checking/Pill Testing



Drug Checking Technologies
• Most consumers of illicit drugs want to avoid

strange, new, harmful things.
• Drug checking empowers consumers to shift 

their demand away from more dangerous 
products.

• Testing strips are a low-cost solution. Work on 
substances and urine in practice. But have
numerous limitations.

• FTIR spectroscopy is a more comprehensive
point-of-care option.

• Gold standard testing using mass spectrometry
or other techniques is more expensive and
slower.



When Expecting Adderall

Data from Drug Checking Los Angeles. https://www.drugcheckinglosangeles.com/viz

http://www.drugcheckinglosangeles.com/viz
http://www.drugcheckinglosangeles.com/viz


When Expecting Prescription Opioids

Data from Drug Checking Los Angeles. https://www.drugcheckinglosangeles.com/viz

http://www.drugcheckinglosangeles.com/viz
http://www.drugcheckinglosangeles.com/viz


When Expecting Fentanyl

Data from Drug Checking Los Angeles. https://www.drugcheckinglosangeles.com/viz

http://www.drugcheckinglosangeles.com/viz
http://www.drugcheckinglosangeles.com/viz


When Expecting Fentanyl

Data from Drug Checking Los Angeles. https://www.drugcheckinglosangeles.com/viz

http://www.drugcheckinglosangeles.com/viz
http://www.drugcheckinglosangeles.com/viz


Outbreak
Detection

Early Warning Systems
• Efforts needed to synthesize

data streams.
• Rapid communication of

results.

Law
Enforcement

Seizures

Drug Checking 
Harm

Reduction

EMS Records

Hospital 
Records

Overdose
Toxicology



Improving Clinical Response

• Counseling about the illicit drug supply
• Don’t trust pills.
• Be aware that things are changing rapidly.
• Drug checking technologies can empower consumers to shift demand.

• Naloxone-Resistant Overdose
• Still give naloxone! Additional measures also needed.

• Complicated withdrawal syndromes
• Very high MME needed for opioid withdrawal.
• Still give buprenorphine/methadone, additional agents for symptom management.
• Consider benzodiazepines, dexmedetomidine, other sedatives as appropriate.
• Contingency management or medication treatment for stimulant cessation.



Shift Demand Onto Safer Medically Managed Therapies

• Current demand for diverted pharmaceuticals and other legal products is
often relatively inelastic, due to physical and behavioral dependence.

• Disruptions to these markets can shift use onto illicit drug products.
• Methadone and buprenorphine provide effective stabilization and

mortality reductions.
• Other aspects of dependence require tailored treatments.



Global Implications



Counterfeit Pills in Other Countries
• Taliban opium ban creating new

global market openings.
• Signs of global shift towards

synthetic illicit drugs, especially 
fentanyls and nitazenes.

• Europe
• Experiencing rise in nitazenes
• Novel synthetic benzodiazepines

highly prevalent
• Etizolam present in 2/3 of overdose

deaths in Scotland
• Veterinary sedative xylazine found in

pills and vaporizers in the UK



Overall Conclusions
•The Overdose Crisis has Fundamentally Shifted
The transition from agricultural drugs to highly potent, easily disguised synthetic formulations is
nearly complete, fundamentally altering global drug markets.

•Counterfeit Pills Widen the Target Demographic
By mimicking trusted, less-stigmatized pharmaceutical brands, illicit synthetics are now unknowingly
consumed by populations who would otherwise avoid street drugs, such as adolescents and tourists.
This has broad implications for wide groups of consumers.

•Expectation No Longer Matches Reality
As drug checking data reveal, there is a dangerous misalignment between what consumers intend to
buy and the deadly polysubstance mixtures they actually receive.

•Harm Reduction is Critical and Urgent
Mitigating this crisis requires scaling point-of-care drug checking services, deploying early warning
surveillance systems, and removing barriers to safe, medically managed alternatives like
buprenorphine and methadone.

•A Looming Global Threat
The US experience serves as a warning for other nations; geopolitical shifts (like the Taliban opium
ban) are already accelerating the spread of synthetic pills into Europe, Australia, and Latin America



Questions/Discussion
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