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Overdose Mortality Increased Dramatically Over the 
First Two Decades of the 21st Century
Age-adjusted Rates per 100,000 Persons, by County

2003 2021

Drug overdose death counts based on NVSS Final Mortality Data.  County-level crude overdose death rates were estimated using Hierarchical Bayesian models with spatial and temporal random effects using the 
INLA package for R.  These models borrow strength over time and across neighboring counties to produce stable estimates of drug overdose death rates by county and year. SOURCE: NCHS, County-level Drug 
Overdose Mortality in the United States, 2003-2021.   See https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/index.htm 

Deaths per 100,000 population

https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/index.htm
https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/index.htm
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https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/index.htm
https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/index.htm
https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/index.htm
https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/index.htm


12 Month-ending Provisional Counts of Drug Overdose Deaths: United States 

Drug Overdose Deaths Remain High 

Despite Overall Decline

CDC, NCHS. National Vital Statistics System, provisional overdose death counts and mortality 1999-2025 on CDC WONDER online database.



Year-to-Year Percentage Changes in Age-Adjusted 
Drug Overdose Mortality Rates in the U.S.

Age-adjusted rates reported here are based on the CDC’s  Multiple Cause of Death data from the Division of Vital Statistics, NCHS, CDC, US DHHS.
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Drivers of Overdose Deaths Continue to Evolve
Analgesics  Heroin  Fentanyl       Fentanyl + Stimulants

All Overdose Deaths, 69,175

Natural & semisynthetics, 7,062
Heroin, 2,008

Synthetic opioids, fentanyl, 37,594

Cocaine, 19,505

Methamphetamine, 25,478
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In 2025, there were 69,175 OD deaths reported based on 
CDC provisional drug overdose death data.

The CDC Multiple Cause of Death data are produced by the Division of Vital Statistics, NCHS, CDC, US DHHS. Note: Numbers of deaths are in US residents, whereas other *provisional 
data may include all overdose deaths in the US, including those in foreign residents. *Provisional data for 2025 are based on the CDC’s recent predictions (released on July 15, 2026). 
Overdose deaths are not mutually exclusive and may involve multiple drugs.

https://wonder.cdc.gov/mcd.html


Overdose Trends Evolved Differently Across Groups

Friedman et al., Am J Psychiatry. 2024 May doi: 10.1176/appi.ajp.20230917

https://doi.org/10.1176/appi.ajp.20230917


Age-adjusted overdose mortality rates fell for the examined 
sex-racial/ethnic groups, except non-Hispanic AIAN and Asian men

Per 100,000

The 2018-2024 final mortality data were from the national multiple cause of death files produced by NCHS, CDC. NH=non-Hispanic; AIAN=American Indian or 

Alaska Native; APC=annual percentage change, resulting from Joinpoint regression analyses. ǁ:Joinpoint indicates significant changes in nonlinear trends using 

Bayesian information criteria.  *: P<.05.   
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Major Prescription Drugs 

Involved in Overdose Deaths 

Commonly prescribed opioids 
(e.g. natural & semi-synthetic 
opioids and methadone), 
10,146

Benzodiazepines, 6,793

Antidepressants, 4,520
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Note: Final and provisional data cannot be compared because some states have not reported final data. Numbers of deaths reported here are from the CDC multiple cause of death files and represent deaths in US 
residents, whereas other provisional data* may include all overdose deaths in the US, including those in foreign residents. Provisional data* for 2025 are based on the CDC’s recent predictions (released on July 15, 2026). 
Source: The Multiple Cause of Death data are produced by the Division of Vital Statistics, NCHS, CDC, US DHHS.

https://wonder.cdc.gov/mcd.html


Increased Presence of Fentanyl in Overdose Deaths 

Involving Prescription Opioids

Commonly prescribed opioids 
(e.g. natural & semi-synthetic 
opioids and methadone), 
10,146 in 2025

synthetic opioids, 
fentanyl involvement
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Note: Final and provisional data cannot be compared because some states have not reported final data. Numbers of deaths reported here are from the CDC multiple cause of death files and represent deaths in US 
residents, whereas other provisional data* may include all overdose deaths in the US, including those in foreign residents. Provisional data* for 2025 are based on the CDC’s recent predictions (released on July 15, 2026). 
Source: The Multiple Cause of Death data are produced by the Division of Vital Statistics, NCHS, CDC, US DHHS.

https://wonder.cdc.gov/mcd.html


Consequences of Addiction 

Beyond Overdose

1. Nonfatal overdose 
deaths

2. Disparities in overdose 
mortality

3. Infectious disease and 
other health

4. Maternal & child health

5. Family disruption & 
intergenerational 
consequences

Disproportionate increases in Black men aged 35-64 and AI/AN 

persons during the pandemic (Han, et al., JAMA Netw. Open. 2022)

Increases in rates of NAS and foster care involvement (Patrick, et al., 

Hosp. Pediatrics. 2019)

Increased injection drug use led to more acute cases of Hepatitis C and 

outbreaks of HIV (Zibbell, et al., AJPH. 2018)

During 12 months following a nonfatal OD, subsequent non-fatal and fatal 

OD seen in 17.41% and 0.97% of Medicare beneficiaries (Jones, et al., In 

Press, 2024)

From 2011 to 2021, an estimated 321,566 community-dwelling children 

in the US lost a parent aged 18 to 64 years to drug overdose, and the 

rate of children who lost a parent to overdose increased during this 

period (Jones, et al., JAMA Psychiatry. 2024) 

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796547
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2796547
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6663518/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6663518/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6663518/
https://pubmed.ncbi.nlm.nih.gov/29267061/
https://pubmed.ncbi.nlm.nih.gov/29267061/


• Fentanyl

▪ Treatment (harder to initiate medications 
for fentanyl-related opioid use disorder)

▪ Overdose (may be more difficult to 
reverse)

• Methamphetamine

▪ No FDA approved medications

• Cocaine

▪ No FDA approved medications

• Polysubstances

▪ No medications for polysubstance use 
disorder

▪ Overdoses may be more difficult to 
reverse

▪ Complex mixtures (e.g. nitazenes, 
xylazine, alcohol, etc.)

Challenges to Treatment and Overdose

Monthly UDT positivity rates and 95% confidence interval (CI) values for cocaine (light blue 

line), methamphetamine (orange line), heroin (yellow line), and prescription opioids (i.e., 

hydrocodone, hydromorphone, oxycodone and oxymorphone without a reported prescription, 

red line) in fentanyl-positive specimens collected from 2013-2023. 

Source: Millenium Health. The Rise of Stimulants and the Evolution of Polysubstance Use in 

America’s Fentanyl Crisis. 2024. Millenium Health Signals Report, Vol. 6. 

U.S. National Co-Detection of Other Substances in Fentanyl 

Positive Specimens (Urine Drug Tests): 

Cocaine, Methamphetamine, Heroin, Rx Opioids



The Drug Use Landscape Is Constantly Changing

National Forensic Laboratory Information System (NFLIS), March 2025
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Notable trends by date submitted to laboratory



Polysubstance Use 
Lifetime Prevalence and Mean Number of Other Substances Used 

among Age 18+ in the U.S. (NSDUH, 2018)
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Polysubstance Use Disorders
Number of SUDs Among US Adults with a Specific SUD in the Past Year
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Han, Volkow, Jones, et al., Molecular Psychiatry 2026 
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Direct Intervention 

to Save Lives 

Naloxone Distribution

April 5, 2018

Surgeon General’s Advisory on Naloxone and Opioid Overdose

I, Surgeon General of the United States Public Health Service, VADM Jerome Adams, 

am emphasizing the importance of the overdose-reversing drug naloxone. For patients 

currently taking high doses of opioids as prescribed for pain, individuals misusing 

prescription opioids, individuals using illicit opioids such as heroin or fentanyl, health 

care practitioners, family and friends of people who have an opioid use disorder, and 

community members who come into contact with people at risk for opioid 

overdose, knowing how to use naloxone and keeping it within reach 

can save a life.

BE PREPARED. GET NALOXONE. SAVE A LIFE.



Medications for OUD are Safe, Effective, & Save Lives... 

but Treatment Gap is Still Very Large

• Estimated annual prevalence of 

7,631,804 individuals suffering from OUD 

in 2019.

    (2,723.5 per 100,000)

• Estimated number of individuals receiving 

medications for OUD 1,031,785 in 2019.

    (368.2 per 100,000)

• Though MOUD treatment has increased 

in past 10 years, in 2019 still only 

• 13.4% of individuals with OUD 

received MOUD.

Krawczyk N et al., International J Drug Policy.110:103786 (2022)

March 20, 2019 

MOUD in the US Increased from 2010 to 2019
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Buprenorphine-involved overdoses remained rare and 

did not increase as a percentage of opioid deaths.

Percentage of opioid OD deaths involving BUP

BUP- and other opioid-involved deaths

Tanz LJ, Jones CM, Davis NL, Compton WM, 
Baldwin GT, Han B, Volkow ND. JAMA Netw Open 
2023;6(1):e2251856.



Implementation Science: CTN, JCOIN, HCS, 

Prevention

Justice Community Opioid 

Innovation Network Study 

quality care for OUD in justice 

populations. Help create 

partnerships between local 

and state justice systems and 

community-based treatment 

providers.

HEALing Communities Study 

is investigating coordinated 

approaches for deploying 

evidence-based strategies to 

prevent and treat OUD in 67 

communities in 4 states.

Enhancing the National Drug 

Abuse Treatment Clinical 

Trials Network to Address 

Opioids Expand research 

conducted by NIDA CTN to 

address emergent needs 

presented by the opioid crisis.

https://heal.nih.gov/research/research-to-practice/jcoin
https://heal.nih.gov/research/research-to-practice/jcoin
https://heal.nih.gov/research/research-to-practice/enhancing-clinical-trials-network
https://heal.nih.gov/research/research-to-practice/enhancing-clinical-trials-network
https://heal.nih.gov/research/research-to-practice/enhancing-clinical-trials-network
https://heal.nih.gov/research/research-to-practice/enhancing-clinical-trials-network
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Therapeutic Pipeline for 
Opioid/Stimulant UD and OD

20212019 2020 2022 2023 2024 2025 2026 2027 2028

Clinical Outcome 

Assessments for Drug 

Development Tools

Novel Targets for OUD

Novel Immunotherapies for Opioid Addiction  

Oral Complications

Pharmacotherapies for Respiratory 

Depression

Medication Development to Prevent and Treat OUD and Overdose 

Medications for Stimulant 

Use Disorders 

Mitragynine

OUD and Mental 

Health Disorders

Digital Therapeutics   

Emerging Opioid 

Threats 

BRAIN

BEFORE Anti-Drug Antibody Tx    AFTER Anti-Drug Antibody Tx

Immunotherapies

Neuromodulation

Source: Salling MC, et al. Brain Stimulation in Addiction. Neuropsychopharmacology. 2016;41(12):2798-2809.

Source: Salling MC, et al. Brain Stimulation in Addiction. 

Neuropsychopharmacology. 2016;41(12):2798-2809.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5061891/
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Psychedelic Therapies for Mental Health and Addiction

• 300+ studies of psychedelic therapies at clinicaltrials.gov.

• Trials involve careful protocols to reduce acute risks (e.g., 

distress, accidentally injury). In a typical framework, the 

psychedelic is given in one or a few doses to support 

psychotherapy.

• Some psychedelics are associated with risks from longer-

term use.

• Challenges to Research and Real-World Translation

• NIH supports rigorous basic and clinical research on 

psychedelics for addiction and co-occurring mental 

illnesses.

Psilocybin and 
LSD

Ketamine and 
Esketamine 

Ibogaine

MDMA



While the Therapeutic Potential for Psychedelics is 

Promising, Safety Concerns Remain

• Psychedelic use is increasing among young adults (YA)

▪ Use among YA increased dramatically in 2020 (to 7.6%) after decades of 

stability around 3-5% and peaked at 9.7% in 2024 (Patrick, et al. 2025). 

• Cases needing medical attention are increasing

▪ Psilocybin and ketamine exposures reported to poison control centers 

increased over the past several years for all ages  (Montoy, et al. 2025; 

Palamar, et al. 2025). 

▪ Psychedelic involved ED visits and hospitalizations rose ~55% in California 

from 2016-2022, while alcohol or cannabis cases showed smaller increases 

or even improved (Garel, et al. 2024). 

https://monitoringthefuture.org/wp-content/uploads/2025/07/mtfpanel2025.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC12414881/
https://www.sciencedirect.com/science/article/pii/S037687162500002X
https://pubmed.ncbi.nlm.nih.gov/38213013/


Ketamine: A Precedent for Monitoring Emerging 
Psychedelic Therapies

• Ketamine is a schedule III-controlled substance, FDA-

approved as an injectable anesthetic. It is also 

prescribed off-label for other conditions, including for 

psychiatric conditions and pain. 

▪ Pharmacy dispensed prescriptions may appear in 

PDMP data, but when directly administered in 

clinical settings, PDMP reporting and querying 

mandates vary by state.

• Esketamine (Spravato®) is in schedule III and FDA-

approved for treatment-resistant depression.

▪ It is available only through a certified REMS 

program and requires direct observation and 

monitoring. 

Paiva, et al., (2024) Rhode Island Medical Journal.

Paiva, et al., (2024) Rhode Island Medical Journal.

Value and limitations of PDMPs. Ketamine 

and esketamine prescriptions, prescribers, 

and patients from Rhode Island PDMP Data, 

2017–2023

http://rimed.org/rimedicaljournal/2024/10/2024-10-26-contribution-paiva.pdf


Federal Policies

• Most psychedelics are in Schedule I except for ketamine and esketamine 

(Schedule III).

State Polices

• Oregon—regulated, supervised psilocybin program for adult, 21+. No prescription 

or referral is required.

• Colorado—legalized use of specific natural plant and fungi derived psychedelics for 

adults 21+. Commercial retail is illegal outside of licensed state-regulated 

programs.

Counties across multiple states vary from decriminalization to strict felony 

penalties even within the same state. 

Evolving Psychedelics Policies 
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• Controlled Substances Act
• Cannabis (>0.3% delta-9 THC by dry weight) is controlled 

under Schedule I; high abuse potential, no medical use 
• It may soon be moved to Schedule III.

• Agriculture Improvement Act of 2018 (“Farm 
Bill”)

• Hemp (<0.3%  delta-9 THC dry weight) is not controlled
• Intoxicating hemp-derived cannabinoid products (e.g., 

delta-8 THC) emerged and are widely available

• FY26 Agriculture Appropriations Act: Synthetic and 
semi-synthetic products(e.g., delta-8 THC) will default 
to Schedule I in mid-November 2026; Industrial hemp 
and CBD will remain uncontrolled.

40 States & DC with Medicinal Cannabis Laws 
Laws vary on:

• Allowable conditions and routes of administration
• Dispensaries/home growth and registries
• Testing, regulatory requirements

24 States & DC with Non-Medicinal Use Laws 
Laws vary on: 

• Marketing, product labeling, distribution (home growth, 
delivery), public consumption, taxation, licensing

Federal Policies State Policies

Most cannabis used in the U.S. comes from black 
and gray markets

Cannabis Policies Vary Dramatically



The Landscape of Cannabis Policies, 
Products, and Use Have Shifted Dramatically

State Policies
• Medicinal use in 40 States & DC; Adult-Use in 24 States & 

DC

Federal Policies
• Until recently, cannabis was a Schedule I substance; hemp is 

uncontrolled.

• In 2026, medical-use cannabis was moved to Schedule III; 
adult-use remains in Schedule I.

• In June 2026, DEA began hearings on rescheduling all 
cannabis products.

Product diversity, potency, and use 
have expanded

Source: U. Miss Potency Monitoring Project (NIDA)

Source: Caulkins et al, Addiction, May 2024, DOI: (10.1111/add.16519) 

https://nida.nih.gov/research/research-data-measures-resources/cannabis-potency-data
https://onlinelibrary.wiley.com/doi/10.1111/add.16519?msockid=0832e73489246e44090ef05488126fe4
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Intoxicating Hemp Products have Emerged from Loopholes in the 
Agriculture Improvement Act of 2018 (Farm Bill)

Derivatives - Chemically derived impairing 
cannabinoids (Delta-8, Delta-10, HHC, THCO, 
etc.) 

THCA – Products being marketed with high levels 
of THCA that are indistinguishable from cannabis 
products. 

0.3% loophole - Impairing amounts of Delta-9 
THC in products that meet the legal definition of 
“hemp” per the 2018 farm bill.

These products are widely available in gas 
stations, convenience stores, dispensaries, and 
online

Slide courtesy of Gillian Schauer, CANNRA, 2023



Significant Increases in Cannabis Use
Changes in Self-Reported Daily or Near-Daily (DND) Cannabis Use Among U.S. Adults from 1979-2022

Caulkins, (2024) Addiction



How Can PDMPs be Leveraged to 

Address Substance Use?



PDMPs Reduce Opioid Prescribing

• Comprehensive PDMP mandates are 

associated with reduced overall opioid 

prescribing.

• In a subset of studies, mandated PDMP 

use consistently reduced risky 

prescriptions (e.g., doctor shopping, 

diversion, etc.)

• Less comprehensive PDMPs (registration-

only, no mandate) had inconsistent effects. 

• Proactive clinician notification of risky 

prescriptions was linked to further 

reductions. 
Smith, et. al. (2023) Pharmacoepidemiology

https://www.mdpi.com/2813-0618/2/4/30


NIDA Studies are Leveraging PDMP Data to 

Advance Substance Use & Addiction Research

• Evaluate MOUD outcomes by linking PDMP records with health care and 

mortality data to assess outcomes among people using fentanyl.

• Improve identification of opioid misuse by integrating longitudinal PDMP and 

EHR data with advanced analytics to identify ED patients with opioid misuse, 

characterize patient subgroups, and better target interventions.

• Evaluate the impact of PDMP policies:

▪ To understand prescription drug misuse and polysubstance use among youth and young 

adults

▪ On perioperative opioid prescribing, adverse events and patient outcomes—including 

whether state PDMP requirements produce unintended effects
https://reporter.nih.gov/search/SuTgBEVacEOoplOlSfkblA/projects



Medical Cannabis Reporting in PDMPs Varies 
Across States

• Medical cannabis is not 

reported in most state PDMPs. 

• Increasingly, states are allowing 

or requiring dispensaries to 

directly report medical cannabis 

into PDMPs.

• Some states PDMPs include a 

medical cannabis card indicator.

Gregor et al., preprint, 

https://www.medrxiv.org/content/10.1101/2025.07.24.25332003v1


Barriers to Reporting Medical Cannabis in PDMPs

• Medical cannabis is recommended, not prescribed, and is usually 

dispensed outside of pharmacies. Only Georgia allows dispensing in 

traditional, independent pharmacies (low-dose THC oil only).

• Data reported by dispensaries lack key prescription elements, such as 

standardized dose, formulation, days of supply, and clinical chain 

information. 

• Most states have medical cannabis registries, but data vary, are not 

integrated with PDMPs, and usually restricted to recommending providers. 

• Rescheduling alone may not be enough. FDA-approved products and 

changes to state cannabis and PDMP policies are likely needed.

FDA.gov; NCSL; Steuart, 2024; Boehnke et al., 2024;  Gregor et al., preprint

https://www.fda.gov/news-events/public-health-focus/fda-and-cannabis-research-and-drug-approval-process?utm_source=chatgpt.com
https://www.ncsl.org/health/state-cannabis-legislation-database
https://onlinelibrary.wiley.com/doi/10.1002/hec.4911
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2024.307728
https://www.medrxiv.org/content/10.1101/2025.07.24.25332003v1


• Although health care practitioners can access PDMP data for clinical purposes 

through online information-sharing hubs, policies for access to PDMP data and 

linking of PDMP data to other data for research purposes are unclear for many 

jurisdictions.

• Access to Linking of PDMP data to electronic health records and other data has 

the potential for: 

▪ Repurposing medications to treat pain and addiction

▪ Identifying comorbid health conditions

▪ Identifying genetic variants associated with addiction

▪ Determining how to best target resources and interventions to address opioid 

misuse

How Can PDMPs be Leveraged

for Research Purposes?

Lee, Compton, and Pollock. (2022) JAMA Network Open.



Potential Benefits of PDMP Data

• Cash-pay capture — a distinct opportunity: PDMP includes cash-pay 

transactions that claims and EHR data often miss entirely. 

• Cross-system visibility: PDMP captures prescriptions across all clinics and 

health systems, whereas EHR data is siloed to a single system. 

• Comprehensive drug class coverage without added cost: Access to 

commercial prescription drug data sources requires costs per dataset or drug 

class making costs burdensome. PDMP data covers all drug classes without that 

incremental licensing burden. 

• Prescriber/clinician detail: PDMP can offer greater granularity than claims data 

typically provide.



Limited Access to 

PDMP Data Impedes 

Research

Lee, Compton, and Pollock. (2022) JAMA Network Open.

• Research access varies 

substantially by state

• Many states impose significant 

restrictions

• Capacity to link PDMP data 

with other public health 

datasets differs considerably 

across states 

• There is a lack of standardized 

policies 



• Enable access to centralized data hubs 

and expand interstate data sharing (e.g., 

Hawaii)

• Standardize policies across jurisdictions 

• Broaden the use of “honest broker” 

linkage systems to deidentify data 

• Link PDMP data to health records, 

claims data, and other deidentified data 

sources researchers can already access 

Potential Strategies to 

Expand Research Access 

to PDMP Data

Cummins et al., 2022; Lee et al., 2022; Stathakios et al., 2026; Figure adapted from alexsoft

https://pmc.ncbi.nlm.nih.gov/articles/PMC9013995/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9218843/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13412359/


Take Home Key Messages
▪ Illicit synthetic opioids and polysubstance use dominate the evolving 

overdose epidemic, yet these substances and patterns are not directly 

captured in PDMPs.

▪ The rapid expansion of cannabis use and growing therapeutic potential of 

psychedelics underscore the need to report Schedule I substances in 

PDMPs.

▪ PDMPs are a potentially powerful research resource to inform clinical 

practice, but fragmented and unclear state policies limit researchers' 

abilities to access, link, and use PDMP data across jurisdictions.
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