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The wider set of forces/systems shaping the conditions of daily life
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Social Factors Influencing Drug Use

Venniro et al., 2018
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James Nachtwey. TIME Special Report 



Brody GH, et al. JAMA Pediatr, 2017. 

The Environment Matters
A Family-Based intervention for young teenagers may 

help brain development

More years in poverty as a teen = 
smaller brain volumes.

More years in poverty as a teen = 
smaller brain volumes.

With the SAAF intervention, no 
difference in brain volume.  

With the SAAF intervention, no 
difference in brain volume.  

Figure:  Effect of Family Poverty on Youth Brain Region by Intervention Status.  
SAAF=Strong African American Families intervention.
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U.S. Drug Overdose Deaths

^Provisional data (predicted values) released May 2022
*Opioids include both illicit and prescription opioids

National Center for Health Statistics, National Vital Statistics System, mortality data

70,630 Deaths in 2019—49,860 from Opioids*

93,398 Deaths in 2020—69,769 from Opioids*

107,622^ Deaths in 2021—80,816 from Opioids*
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Drug Overdose Death Rate
U.S., 1968 to 2020 

40 Year Exponential Increases in U.S. Overdose Deaths

See:  Jalal, et al. Science 2016, and Compton, Einstein, Jones. International Journal of Drug Policy. 2022. 
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Estimated Age-adjusted Death Rates per 100,000 for Drug Poisoning by County

Virtually All U.S. Regions Have Increased Drug Overdoses 
But Rates Vary

National Center for Health Statistics, National Vital Statistics System, mortality data https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/

2013 20202003

https://www.cdc.gov/nchs/data-visualization/drug-poisoning-mortality/
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Drug Overdose Death Rates by Race/Ethnicity

NCHS, National Vital Statistics System. Estimates for 2020 are based on final data. 



Evolution of Drivers of Overdose Deaths:  
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16,416  Natural and Semi-
Synthetic Opioids and Methadone

56,516 Synthetic Opioids Other
Than Methadone (primarily illicit 
fentanyl)

13,165  Heroin

Compton WM & Jones CM, Ann NY (2019) Acad Sci.; Updated for 2020 from WONDER Database

41,643 Stimulants 
(e.g. cocaine & 
methamphetamines)

StimulantsAnalgesics Heroin “Fentanyl”

~ 91,800 drug overdose deaths in 2020 including 
68,600+ from opioids (prescription and illicit)
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Drug Overdose Deaths* Increased in 2021

ALL 
DRUGS HEROIN NAT & SEMI 

SYNTHETIC METHADONE

SYNTHETIC 
OPIOIDS 

(mainly illicit 
fentanyl)

COCAINE
OTHER PSYCHO-

STIMULANTS 
(mainly meth)

12/2020* 93,655 13,437 13,722 3,620 57,834 19,927 24,576

6/2021 101,850 11,157 13,928 3,770 65,453 21,469 29,576

12/2021* 107,622 9,137 13,503 3,612 71,238 24,538 32,856

Percent 
Change 

12/20-12/21
14.9% -32.0% -1.6% -0.02% 23.2% 23.1% 33.7%

*NCHS Provisional drug-involved overdose death counts are PREDICTED VALUES, 12 months ending in select months.
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm

https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm


Opioid prescriptions increased to 
nearly 250 billion MMEs in 2011. 
Since then, there has been a 60% 
decline.

Environmental Availability: Prescribing Increases 
Contributed to Opioid Crisis

Opioid prescriptions increased to 
nearly 250 billion MMEs in 2011. 



Direct and Indirect Pathways from Prescriptions to Misuse

Other 
10%

Prescriptio
n

36%
Friend/Relative

54%

Other 
3%

Prescription
87%

Friend/Rel
ative
10%

People misusing analgesics, directly and indirectly, obtain them by 
prescription.

B Han, WM Compton, C Blanco, et al. Annals of Internal Medicine. 2017;67(5):293-301;

Source where pain relievers obtained for most recent misuse



# 13Adolescent Exposure to Prescription Opioids 
Associated with Future Opioid Misuse and Heroin Use

Richard Miech, Lloyd Johnston, Patrick M. O’Malley, Katherine M. Keyes and Kennon Heard
Pediatrics November 2015, 136 (5) e1169-e1177; DOI: https://doi.org/10.1542/peds.2015-1364

McCabe SE, Boyd CJ, Evans-Polce RJ, McCabe VV, Schulenberg JE, Veliz PT. Pills to Powder: A 17-Year Transition From Prescription Opioids to 
Heroin Among US Adolescents Followed Into Adulthood. J Addict Med. 2021 May-Jun 01;15(3):241-244.

11,012 12th graders followed up to 35:  
Adolescents who reported nonmedical prescription opioid use 
(with subsequent nonmedical or medical use) had greater odds of 
any heroin use in adulthood than population controls.

6,220 12th graders followed up to age 23: 
Legitimate opioid use before high school graduation is 
independently associated with a 33% increase in the risk of 
future opioid misuse after high school.

https://doi.org/10.1542/peds.2015-1364


Opioid Prescribing 
Guidelines March 2016

• Intended for primary care providers
• Applies to patients >18 years old in 

chronic pain outside of end-of-life care
• Focuses on: 

• Determining when to initiate or 
continue opioids for chronic pain 

• Opioid selection, dosage, duration, 
follow-up and discontinuation

• Assessing risk and addressing 
harms of opioid use

Patient-Centered Reduction or 
Discontinuation of Long-term Opioid 
Analgesics: The HHS Guide for Clinicians

D Dowell, WM Compton, BP Giroir. 2019;322(19):1855–1856

Focuses on: 
1. Criteria for reducing or discontinuing opioid therapy
2. Considerations prior to deciding to taper opioids
3. Ensuring patient safety prior to initiating taper
4. Shared decision-making with patients
5. Rate of opioid taper
6. Opioid withdrawal management
7. Behavioral health support 
8. Challenges to tapering
Dosage changes, particularly rapid reductions in dose, 
can harm patients or put them at risk if not made in a 
thoughtful, deliberative, collaborative, and measured 
manner.

Solutions toward Responsible Prescribing: Guidance



JN Doctor, A Nguyen, R lev, et al. Science. 2018;361(6402):588-590.

63% of high-
dose opioid pts 
still on high 
dose 31-90 
days after 
OD 

Medical Examiner Letter Reduces Subsequent Prescribing:
Randomized trial of 861 clinicians prescribing to 170 OD decedents

• Intervention group received 
notification of their patients’ deaths 
and a safe prescribing injunction from 
their county’s medical examiner; 
control group did not. 

• Milligram morphine equivalents in 
prescriptions filled by patients of letter 
recipients decreased by 9.7% (95% 
confidence interval: 6.2 to 13.2%; P < 
0.001) over 3 months after 
intervention; also, fewer opioid 
initiates and fewer high-dose opioid 
prescriptions.
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Since 2011, there has been a 60% decline.

Environmental Availability: Prescribing Increases 
Contributed to Opioid Crisis



ECONOMICS: Heroin Increases Due to Lower Price 
and Greater Availability
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National Drug Control Strategy--Data Supplement 2016. 
https://obamawhitehouse.archives.gov/sites/default/files/ondcp/policy-and-
research/2016_ndcs_data_supplement_20170110.pdf

https://obamawhitehouse.archives.gov/sites/default/files/ondcp/policy-and-research/2016_ndcs_data_supplement_20170110.pdf


ECONOMICS: CHEAP Fentanyl Precursor Chemicals

September 27, 2021

DEA Issues Public 
Safety Alert on Sharp 
Increase in Fake 
Prescription Pills 
Containing Fentanyl 
and Meth

DEA Warns that International and 
Domestic Criminal Drug Networks are 
Flooding the United States with Lethal 
Counterfeit Pills
https://www.dea.gov/press-releases/2021/09/27/dea-issues-
public-safety-alert

https://www.dea.gov/press-releases/2021/09/27/dea-issues-public-safety-alert


Fentanyl Law Enforcement Seizures, 2018-2021
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Novel Synthetic Opioids Constantly Evolving
• March 2019

• Isotonitazene (500> morphine) first appeared in Canada and Europe
• July 2019

• Isotonitazene found in U.S. toxicology and >250 overdose deaths
• August 2020

• DEA classified isotonitazene as a Schedule I substance
• DEA listed isotonitazene in Annual Emerging Threat Report 
• Other nitazines, etonitazene and metonitazene, emerge

• 2021
• Nitazenes detected postmortem in combination with other drugs
• Increased toxicology reports of nitazenes and other non-fentanyl NPS opioids

Point of care testing (e.g., urine drug screen for fentanyl or other opioids) 
does not detect benzimidazole-opioids (nitazenes) which requires lab-based 
mass spectrometry testing that is not widely available. 

Need for development of specialized detection assays.



Intersection 
Between 
COVID-19 and 

Substance Use 

Disorders
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Structural and Social Challenges 
for SUD During COVID-19 
• Stress and Stigma
• Limited medication access and limited peer-

support groups/social connection
• Social distancing increases likelihood of opioid 

overdoses happening with no observers who 
can administer naloxone 

• Job losses
• Housing instability/homelessness
• Incarceration (>50% of U.S prisoners have 

SUD) and prison populations are at greatest 
risk SARS-CoV-2 transmission
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Current State of the Overdose Crisis

*January 2021-May 2021 are provisional data. CDC WONDER National Vital Statistics System, 2021. 

Jan 2019 – Mar 2020 Apr 2020 – May 2021*  
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National Vital Statistics System multiple-cause-of-death 2015-2020 final and 2021 provisional data U.S. census monthly data. ‖: Joinpoints
indicate significant changes in nonlinear trends using Bayesian Information Criterion. AQPC=average` quarter percentage change during 2015 Q1-
2022 Q2.  ICD-10 cause of death code: synthetic opioids other than methadone (T40.4, primarily fentanyl and analogs).

AQPC=10.7 (95% CI=9.3,12.1), P<.0001

‖

‖

AQPC= -2.7 (95% CI= -6.2, 0.8), P=.13
‖

Fentanyl-involved and Non-Fentanyl Overdose Death 
Rates In US Youth Aged 15-19 Prior To and During The 
Covid Pandemic

March 
2020
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SUD Services Have Shifted During the 
Pandemic
• Increased use of telemedicine 
• Establishment of mental health hot lines
• Deployment of virtual support meetings
• Expansion of take-home medicines for MOUD
• Buprenorphine prescribing via Telehealth
• Release of non-violent offenders with SUD from jails and 

prisons(might improve their outcomes)
• Development of web-based educational material that can be used to 

help in rehabilitation 
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U.S. Department of Health and Human Services (HHS):
Overdose Prevention Strategy Pillars and Cross-Cutting Principles

Equity Data & 
Surveillance

Coordination, 
Collaboration & 

Integration Reducing Stigma

Cross-Cutting Principles



Universal Substance Use Prevention May Reduce 
Later Misuse of Opioids

Notes: General=Misuse of opioids or CNS depressants or stimulants. Source:  R Spoth et al. American Journal of Public Health 2013

1.2**
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Control

**p<.01; ***p<.001; RRRs = 65-93%In this study, for 100 young adults in general population starting Rx 
abuse, only 35 young adults from an intervention community  started. 

Targeting Youth to 
Prevent Later Substance 

Use Disorder: An 
Underutilized Response 
to the US Opioid Crisis

WM Compton, CM Jones, GT Baldwin, et al. 
AJPH. 2019;109:2185-S189. 

& Methamphetamine 
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Study 1
p<.05

Study 2 (11th Grade)
p<.01

Study 2 (12th Grade)
p<.05

Past Year Methamphetamine Use 4½ to 6½ Years 
Past Baseline

SFP/ISFP Control

Note:  Study 2 included both ISFP and LST interventions 
RL Spoth, et al. (2006) Arch Pediatr Adolesc Med. 



Jarlenski M et al., JAMA Network Open. 2022;5(4):e227964. (J
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• Initiating buprenorphine treatment in the emergency department 
improves treatment engagement and reduces illicit opioid use

• Extended release naltrexone initiated in criminal justice settings lowers 
relapse rates and overdoses

• BUP-Nx more effective the XR-Naltrexone overall but appear equally 
safe and effective after induction

Science = Solutions:  Improving Addiction Treatment

Lee JD, et al.,  Addiction 2015;100:1005-1014 
and New Eng J Med 2016;374:1232-1242

Relapse-free survival

Lee JD et al., The Lancet Nov. 14, 2017



Treating Fentanyl OUD and Overdoses (limited data)

•Methadone is effective in fentanyl OUD 
 Methadone protects against death, but relapse rates high (Stone, et al., 

2018, Stone, et al. 2020)
•Buprenorphine is effective in fentanyl OUD, 
Harder to induct into treatment (Wakeman, et al., 2019)

•Naltrexone no published data 
• Fentanyl deaths increasing despite naloxone (Torralva and Janowsky, 2019)
•OD from fentanyl may require multiple naloxone doses (Schumann et al., 

2007, Somerville et al., 2017)
Shorter duration of naloxone (t1/2 1.3–2.4 h) than fentanyl (t1/2 7-8 h)
Slower clearance of fentanyl in frequent users
Chest wall rigidity induced by fentanyl

https://www.sciencedirect.com/science/article/pii/S0376871618304721?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S074054721930649X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S074054721930649X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/30550392/
https://jpet.aspetjournals.org/content/371/2/453
https://www.tandfonline.com/doi/full/10.1080/15563650701877374
https://www.cdc.gov/mmwr/volumes/66/wr/mm6614a2.htm


Systemic Captopril Reduces Excitatory Input to D1-MSNs, 
Counteracts Fentanyl Reward, and Increases Sociability

Trieu BH, et al., Science 24 February 2022. 

• Angiotensin-converting enzyme (ACE) regulates 
BP by cleaving angiotensin I to angiotensin II. In 
the brain, ACE is abundant in striatal tissue. 

• In the NAc from mice ACE degrades an 
enkephalin heptapeptide, Met-enkephalin-Arg-
Phe thereby enhancing endogenous MOR 
signaling in the NAc.

• ACE inhibition enhanced MOR activation by 
Met-enkephalin-Arg-Phe, causing a cell type-
specific long-term depression of glutamate 
release onto MSN expressing DA D1R. 

• Systemic ACE inhibition was not rewarding, but 
decreased CPP to fentanyl, and enhanced 
reciprocal social interaction.  

• Central ACE inhibition might be of therapeutic 
value for pain and addiction.



Immunotherapies for 
Addiction: Vaccines and 
mAB
Antibodies reduce amount of drug in the brain

Capillary
Blood Flow

Brain

Targets drugs, 
not receptors

Capillary
Blood Flow

Brain

Antibodies

Vaccine

Binding 
sites 

Eubanks LM et al., ACS Chem. Biol. 2021, 16, 277−282.

Carfentanil Vaccine Blunts Opioid-
Induced Antinociception and 
Respiratory Depression



Treating Addiction: 
Neuromodulation 

Wadman, Science 2017.



Effectiveness of Policies for 
Addressing the US Opioid 
Epidemic: Model-Based Analysis

Rao et al., Lancet Regional Health-Americas, 2021

• Naloxone expansion by 30% had 
largest effect, averting 25% deaths 

• Pharmacotherapy, syringe exchange, 
psychosocial treatment, PMPs 
reduced deaths improving life years 
and QALYs

• Reduced prescribing and increasing 
opioid disposal would reduce deaths 

• Combined interventions being more 
effective than isolated ones

Stanford-Lancet Commission to the 
Opioid Crisis in North America

Status quo predicts 
1.2M deaths by 2029 

Humphrey et al., Lancet 2022



NIH Helping to End Addiction Long-Term (HEAL) Initiative
A trans-agency effort to speed scientific solutions to the opioid public health crisis



Evidence Base to Improve Practice in 
Justice Settings Selected findings through April 2022

Providing all FDA-approved MOUDs during incarceration could reduce 
overdose deaths & recidivism by ~30%

7%of jails in communities with high OD 
rates offer all 3 MOUDs

Barriers
Stigma 
Funding 
Training 
Logistics

Extended-release buprenorphine prior to re-entry from jails increased 
adherence (69 vs. 35%) relative to sublingual buprenorphine

PILOT STUDY: EXTENDED-RELEASE BUPRENORPHINE

MEDICATIONS AT RE-ENTRY

Medicaid pre-enrollment prior to release increased Medicaid access 7-fold & 
decreased racial disparities. 
Receiving MOUDs while incarcerated doesn’t change Medicaid costs, but shifts costs 
away from emergency care 

MEDICAID & INCARCERATION

Sources: Evans et al., 2022; Scott et al., 2021, Macmadu et al., 2021

Sources: Lee et al. 2021

Sources: Burns et al., 2020, Howell et al. 2021, Hochstatter, 2021

43% of state prisons offer all 
3 MOUDs



Wave 1 communities are implementing the Communities That Heal intervention through June 2022.
Starting July 1, 2022, our Wave 2 communities will begin implementation.

Intervention                     
Accomplishments      

• Implemented EBPs for OEND, 
MOUD, and safer prescribing in 
Wave 1 communities

• Communication campaigns 
completed on:

• Overdose education and 
naloxone

• MOUD
• Accessing and staying in 

treatment 
• Developing sustainability plans to 

maintain HCS activitiesImages of People in the Community



Addressing Stigma of Addiction 
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NIDA Racial Equity Initiative
Workplace
• Fall 2020 NIDA Climate Survey 

conducted; results analyzed by an 
external contractor to promote 
trust and objectivity of the results

• Survey provide meaningful 
baseline data as we continue our 
internal racial and ethnic equity 
initiatives.

• Focus groups with NIDA staff will 
be held this spring to address 
actionable  findings.

• A follow-on survey launched

Workforce

• NIDA Diversity Supplement Program
Annual budget increased $750K
4 additional supplement apps from 
predoc & postdocs funded in FY 2021 

• 3 supplements to support ESIs in 
Addiction Science and Related 
Neuroscience Pilots at NIMHD-RCMI 
institutions

• 3 NIDA R25 applications to support 
underrepresented UG, predocs, and 
postdocs 

• 13 research and career development 
applications funded in FY 2021  

Research Gaps and 
Opportunities

• 18 supplements in response to Racial 
Equity Initiative notices 

• Supported 14 projects that 
characterize impact of racism on 
substance use outcomes, ameliorate 
disparities in SUD care, involve 
culturally tailored interventions

• Multiple research concepts presented 
to NIDA Council for development
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NIDA’s Office of Translational Initiatives and 
Program Innovation



• The U.S. Overdose Epidemic has ACCELERATED during COVID-19.
• Fentanyl-related and stimulant-related overdoses are an increasing concern. 
• What can explain and address long-term exponential rise in OD deaths?
• Interventions
 Pain treatments crucial but not sufficient.
 Opioid Use Disorder treatment crucial but not sufficient (need to focus on 

retention and recovery)
 Other Substance Use Disorder treatment is needed
 Overdose treatment needed for drug combinations and stimulant overdoses
 Prevention of drug use needed (screening and appropriate treatment 

intervention for mild to moderate SUD, and universal early prevention)
• DATA: Timely reporting of fatal and non-fatal overdoses (especially emerging new 

drugs and drug mixtures)
• Focus on Social Determinants of Health and Harm Reduction Approaches

Final Thoughts
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