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* Epidemiological Research Themes:

= Advance population sciences related to addition and
psychiatric comorbidity

" ITnform and drive policy and practice developments, e.g.:
» DSM
» Overdose Policy/Practice
» Tobacco Regulation
» Dynamics of Substances/Substance Use Disorders
» Training

» Broad Research Opportunities for the Field
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NIDA Budget

(all dollars are in thousands)

FY 2024 FY 2025 FY 2026

Operating Operating Operating
Budget Budget Budget

Base $1,308,070 $1,308,070 $1,308,070

HEAL $355,295 $355,295 $355,295

Total $1,663,365 $1,663,365 $1,663,365



Substance Use is Common:
Past Month Substance Use Among People Aged 12+ in 2024

Alcohol 134.3M
Tobacco Products 48.0M
L : 134.3 Million
Nicotine Vaping 27.7TM Alcohol Users
Marijuana 44.3M
Hallucinogens | 2.8M 57  Million
. . : Binge Alcohol Users
Rx Pain Reliever Misuse f§f 2.1M (43.1% of Alcohal Users
Cocaine || 1.7™ N
14.5 Million
Rx Tranquilizer or Sedative Misuse J 1.5M Heavy Alcohol Users
_ (25.1% of Binge Alcohol
Methamphetamine | 1.4M Users and 10.8% of

Alcohol Users)

Rx Stimulant Misuse | 1.2M
Inhalants | 1.1M
Heroin | 259,000
0 50M 100M 150M
Number of Past Month Users

NSDUH, 2024



ADDICTIONS as Diseases of Gene-Environment-Development

Biology

Genes/Development e e Environment
‘ ‘

DRUG/ALCOHOL

-
Brain Mechanisms

A
Addiction




Key Concepts:

Positive Reinforcement — the process by which presentation of
a stimulus (drug) increases the probability of aresponse

(nondependent drug taking paradigms).

Negative Reinforcement — the process by which removal of an
aversive stimulus (negative emotional state of drug withdrawal)

Increases the probability of aresponse (dependence-induced
drug taking)

Addiction — a chronically relapsing disorder that is
characterized by a compulsion to seek and take drug or
stimulus, loss of control in limiting intake, and emergence of a
negative emotional state (e.g. dysphoria, anxiety, irritability)
when access to the drug or stimulus Is prevented



Brain Dopamine System

DA Transporters

DA Receptors

DA
DA DA DA

Dopamine Cell Metabolism




Addiction is
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Chronic Use of Drugs Disrupts Inhibitory Control

Correlations Between D2 Receptors in Striatum and

Brain Glucose Metabolism
Inhibitory Control
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Neurocircuitry of the Addiction Cycle

Reward Motivation

Circuitry

° Major
Depressive
Disorder

* Schizophrenia

° Bipolar
Disorder

* ADHD

° OCD

* Anxiety
Disorders

|Emotion and Fear

Circuitry

* Major Depressive
Disorder

* Schizophrenia

* Bipolar Disorder

e ADHD

* OCD

* Anxilety Disorders

Major Depressive Disorder

Schizophrenia
Anticination . :
nticipatio Bipolar Disorder
. ° ADHD
Executive OCD
Neurocircuitry

° Anxliety Disorders

Saliency and Interoceptive

C 1 rcu 1 t rv Koob and Volkow, Lancet Psychiatry (2016).



Co-Occurring - Adults and Youth

Past Year Substance Use Disorder
(SUD) and Any Mental lliness
(AMI): Among Adults Aged 18 or

Past Year Substance Use Disorder
(SUD) and Serious
Mental lliness (SMI): Among

Older; 2022 Adults Aged 18 or Older; 2022
Adults Had SUD Adults Had AMI Adults Had SUD Adults Had SUD Adults Had SMI
Adults Had SUD and AMI (with or (with or without but Not SMI and SMI but Not SUD
but Not AMI without SMI) SMI) but Not SUD

8.0
Million

/

46.5 Million
Adults Had SUD

/

46.5 Million
Adults Had SUD

N\

59.3 Million Adults
Had AMI (with or
without SMI)

15.4 Million
Adults Had SMI

84.2 Million Adults Had Either SUD or AMI (with or without SMI) 54.4 Million Adults Had Either SUD or SMI

Past Year Substance Use Disorder
(SUD) and Major
Depressive Episode (MDE): Among
Youths Aged 12 to 17; 2022

Adolescents Had SUD and MDE

\/

Adolescents

Adolescents
Had SUD hut Had MDE but
Not MDE Not SUD

/

2.2 Million Adolescents

4.8 Million Adolescents
Had SUD

Had MDE

6.1 Million Adolescents Had Either SUD or MDE

Data Source: SAMHSA (2023). Key substance use and mental health indicators in the United States: Results from the 2022 National Survey on Drug Use and Health (HHS Publication No. PEP23-07-01-006, NSDUH Series H-58). Center for
Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services Administration. https://www.samhsa.gov/data/report/2022-nsduh-annual-national-report



Genetics: GWAs >1 Million Subjects Identifies Locl
Underlying Multiple SUD and Other Psychiatric
Phenotypes

-log,,(P) x direction of effect
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Smoking status: Current

N

Maternal smoking around birth

Own or rent accommodation lived in:
Rent - from local authority, local
council, housing association

Townsend deprivation index at
/ recruitment
Current employment status: Unable

to work because of sickness or
disability

o '\Types of physical activity in last
° 4 weeks: None of the above

yAge at first live birth

Own or rent accommodation lived in:
@~ own outright (by you or someone in
your household)

" Age first had sexual intercourse

4

Attendance/disability/mobility
allowance: Disability living

Ever smoked
Major depressive disorder \ jADHD

Seen doctor (GP) for nerves,

anxiety, tension or depression Su'c'd; attempt

allowance
/ = ¢
Seen a psychiatrist for nerves,
anxiety, tension or depression = ¢

4

b o oo %

Tobacco smoking: Never smoked

Attendance/disability/mobility ~ Ever had known person concerned
allowance: None of the above  about, or recommend reduction of, ~*
/ alcohol consumption: No

Alcohol usually taken with meals

Smoking status: Never

S

_%.n‘_ - - -

Category

® Behaviour

® Biological variable

o Diet

o Environmental effect
Familial disease
General illness
Life event/other
Other

o Physical disease

@ Psychiatric disease

o Substance use

A general addiction risk
factor identified 42 genes
that included FTO, DRD2
and PDE4B and that also
correlated with several
psychiatric associated
traits including suicidal
behavior, anxiety,
depression and
externalizing behaviors.

Hatoum et al., Nature MH1:210-223 (2023)



Neurodevelopment: Overlap in Trajectories
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Adolescent Brain Cognitive Development”
Teen Brains. Today’s Science. Brighter Future.

A longitudinal study of ~12,000 children, including ~2,000 youth of
multiple births, from ages 9-10 through adolescence into early adulthood

to assess factors that influence individual brain development trajectories
and functional outcomes.

| Neuroimaging |

I Physical Health | /“

r
S a4
a =

| Mental Health |

ISubstance Use | 4

S -

Family Friends
Community

| Geocoded Data |

https://abcdstudy.org/scientists/protocols/ | COVID-19: infection, pandemic impacts, Long COVID |




Developing Biomarkers to Predict Risk for Mental
Disorders

@ SALinheatthycontrols B SIMD-1 SIMD-2
(3.17% of cortex, on average) (5.71% of cortex) (4.61% of cortex)
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The salience network Is expanded in the brain of individuals with
depression. This effect was detectable in the ABCD children before
depression onset later in adolescence

Lynch et al., Nature. 633(8030):624-633. (2024)



Overdose In the U.S. Over Time

35

2024 79,384 OD deaths
54,045 involved opioids (68%)
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From Prescriptions to Misuse: Direct Pathways and Indirect

® People misusing analgesics Directly obtain them by their own
prescriptions

Source where pain relievers obtained for most recent misuse

Prescription

Other

Source: Han, Compton, et al. Annals of Internal Medicine 2017



From Prescriptions to Misuse: Direct Pathways and Indirect

® People misusing analgesics Directly obtain them by their own
prescriptions, as well as Indirectly from prescriptions of friends and
relatives

Source where pain relievers obtained for most recent misuse

Prescription Prescription

___________ A‘lﬂ% Friend/Relative

__________________________________ Other 3%

Other

Source: Han, Compton, et al. Annals of Internal Medicine 2017



Solutions toward Responsible Prescribing: Guidance
l'f'g):"d; Opiioid Prescribiing JAMA Dove, Compton, Gioir

U/

| _ _ NIFNV TN - 2019;322(19):1855-1856

= Guidelines March 201 | |
Patient-Centered Reduction or

* Intended for primary care providers Discontinuation of Long-term Opioid

* Applies to patients >18 years old in

Froni _ de of end.of.lif Analgesics:
chronic pain outside of end-ot-lite The HHS Guide for Clinicians
care
Focuses on:
* Focuses on: (1) Criteria for reducing or discontinuing opioid therapy

> Determining when to initiate or (2) Considerations prior to deciding to taper opioids
(3) Ensuring patient safety prior to initiating taper

continue opioids for chronic (4) Shared decision-making with patients

pain (5) Rate of opioid taper
> Opioid selection, dosage, (6) Opioid withdrawal management

duration. follow-up and (7) Behavioral health support

) D P (8) Challenges to tapering

discontinuation Dosage changes, particularly rapid reductions in dose, can harm
> Assessing risk and add ressing patients or put them at risk if not made in a thoughtful,

harms of opioid use deliberative, collaborative, and measured manner.



P ('[7,:9/"7}' Opioid Prescribing
s Guidelines November 2022

EEEEEEEEEEEEEEEEE
NNNNNNNNNNNNNNNNNNNN

* Intended for clinicians providing pain
care, including those prescribing opioids,
for outpatients >18 years old

* Focuses on:

> Acute, subacute, and chronic pain

> 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



Medications for Opioid Use Disorder (MOUD) o

EJ Full Agonist
T (Methadone: Daily Dosing)
S Partial Agonist
g_ (Buprenorphine: 3-4X week)
Antagonist
Log Dose (Naltrexone: ER 1 month)

°* DECREASES:

* Opioid use

* Opioid-related overdose deaths
* Criminal activity
* Infectious disease transmission

®* INCREASES
®* Social functioning
®* Retention in treatment

MOUD is underutilized, and
Relapse rates are very high!

2.5

Population (M)

The Naltivnd Adddomis of
SCIENCES » ENGINEERING « MEDICINE

CONSENSUS STUDY REPORT

MEDICATIONS

FOR

OPIOID
USE

DISORDER
SAVE
LIVES




Science = Solutions: Improving Addiction Treatment

* 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 than XR-Naltrexone overall but appear
equally safe and effective after induction

Treatment engagement by ED- Post prison-release outcomes Relapse-free survival
initiated buprenorphine 5 —
M XR-NTX — XRNTX
100 80 ) ) o ++ Censored
® No Medication =
80 60 £ o6
o = >
L (¢}
5 60 8 40 3 0-4-
5 o :
& 0 a 20 g
)
_ o
20 - 0 - , : % 4 8 12 16 20 24
. . i Time to relapse (weeks)
0 - Opiate Neg Urine Tox et
Buprenorphine Referral BUP-NX 287 229 100 155 140 130  0(124)
Lee JD, et al. Addiction 110(6):1008-14. (2015); NEJM ARG 12 463 e Mo MY 10 98

D’Onofrio et al. JAMA 313(16):1636-44 (2015) 374:1232-1242 (2016) Lee JD et al. The Lancet391(10118):309-318 (2018)



Implementation Science

Target highest impact touchpoint

systems before an overdose

Interactions with health and medical
facilities including ED and emergency
medical

services (EMS)

Justice system including incarceration

Characteristics and resources of
communities, such as access to
naloxone, treatment centers,
transportation

Addiction treatment programs including
residential treatment

NIDA Clinical Trials Network

4y

Ix effectiveness in diverse settings
and populations

L JCOIN!

INITIATIVE usnc

Justice Community Overdose Innovation Network
to build evidence for OUD
Ix in justice populations

Healing Communities Study

Mg Iygs” O
TR T
o
- q‘\*?h; ‘%
Prenits, = ] - -
Massac_tlusetts W -

Deploying EB interventions tailored to
communities




Developing an ED-Initiated
Buprenorphine Program

- -
Emergency %
—_—

Kathryn Hawk, MD, MHS

Gail D'Onofrio, MD

Department of Emergency Medicine
Yale University School of Medicine

Emergency Department-Initiated
Buprenorphine/Naloxone Treatment for
Opioid Dependence

A Randomized Clinical Trial

Gail D'Onofrio, MD, MS'; Patrick G. O'Connor, MD, MPHZ; Michael V. Pantalon, PhD'; et al

2 Author Affiliations | Article Information
JAMA. 2015;313(16):1636-1644. doi:10.1001/jama.2015.3474

Emergency Clinician Buprenorphine Initiation in California

E New and unique emergency clinicians prescribing buprenorphine and
patients who received buprenorphine from emergency clinicians

6000+

Unique patients with prescription
5000 - from emergency clinician

New patients with first prescription
from emergency clinician

= 4000~ Unique emergency clinicians
§ New emergency clinicians

=

5 3000+

£

S

o 2000+

=

1000+

—

2017 2018 2019 2020 2021 2022
Year

0

ED Buprenorphine Initiation in CA increased from
0.1% (2017) to 5% (2022)

The annual number of ED buprenorphine prescribers increased
annually from 78 in 2017, to 1789 in 2022, suggesting that ED bup
prescribing has become a standard practice in California
emergency medicine.

Dekker et al. JAMA. 333(14):1232-1241 (2025)



The Substance Use Landscape Is Changing

Resurgent Methamphetamine: States with at least one positive Other drugs/contaminants also
Historically High Levels of Availability, = xylazine detection, 2019-2021 appearing...
Purity, Potency, and Low Cost Jan 2019 Nitazenes—Isotonitazene
N ¢ 7/19—Found in U.S. toxicology and >250
OD deaths

SW Border Meth Seizures, 2013-2019
U.S. Customs & Border Protection * 8/20—DEA classified as Schedule | and
listed in Annual Emerging Threat Report;
other nitazines (e.g., etonitazene and

metonitazene) emerge

70
60
50
40

68
39
30 29
21
cmm
, H N

2013 2014 2015 2016 2017 2018 2019

(000’s)

¢ 2021—Nitazenes detected postmortem in
combination with other drugs

Tianeptine

¢ Antidepressant drug not FDA approved—
Abuse and w/d can mimic opioid toxicity
and w/d

¢ 2014-17—-Calls to U.S. poison control
centers increased, suggesting a possible
emerging public health risk

¢ Health effects—neurologic, CVD, & Gl
symptoms, with some effects mimicking
opioid toxicity and w/d

Methamphetamine Purity & Potency
DEA 2020 NDTA Report
100%

95%
90%

85% —o—Purity —e=Potency

Not detected by point of care testing (e.g.,
urine drug screen for fentanyl or other opioids).
Requires lab-based mass spectrometry testing
that is not widely available.

80%
— he) +— o} +— S — he) +— o} +—
17} 17} 7} 17} 17} 0
— C%I — & — ﬁ — C%I — & —

2014 2015 2016 2017 2018 2019
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Polysubstance Use Disorders: Proportions of the number of
substance use disorders (SUDs) among US adults with a specific
SUD in the past year

O1SUD ©O2SUDs m>=3 SUDs
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Han, Volkow, Jones, Dowell, Baldwin, Einstein, Subramaniam, Olsen, Blanco, Compton.
“Polysubstance use disorders among US adults”. Molecular Psychiatry 2026
https://doi.org/10.1038/s41380-026-03618-z



Involvement of Striatal Dopamine in GLP1 R Modulate VTA-to-NAc

Human Brain in Food Motivation DA Signaling Influencing
Palatable Food Intake

‘) S

Neutral Stimulation with MP Food Stimulation with MP

% 0. “E10,
_;g.-. 8- §_§. 8|
[ g 6} . e g 6L ®
%E ile . éé 49 .
< 2L ® E , 2 ®
f o ® ‘g_§§ Ope o
.2 | I N I S S | -2 I T U I high-fat diet standard diet standard diet high-fatdiet’
€ 061015202530 L O 5101520253 : food Feralntig ’
% Change Bmax/Kd
Striatal DA Increases after Exposure to Food Stimuli GLP1 R stimulation decreased VTA-to-NAc
Correlate with Self-Reports of Hunger and Food Desire DA signaling by inhibiting excitation of DA

neurons, which reduced palatable food intake

Volkow et al., Synapse 2002:44:175-180 Wangq et al., Cell Reports 12(5):726-33 (2015).



https://pmc.ncbi.nlm.nih.gov/articles/PMC4860285/
https://pubmed.ncbi.nlm.nih.gov/11954049/

. . - . - /; 4 @Qﬂp?
GLP1-R Agonists Medications (i.e. Ozempic, s@s
Overdose risk in patients with diabetes and OUD G| p-1 agonist for OUD
treated with semaglutide compared to other « Pilot trial with liraglutide in OUD
anti-diabetic medications patients treated with buprenorphine
. - » Over 3 weeks, cravings were 40%
ases in ases in = .
Participants, semaglutide  comparison Risk difference, % |Owe|’ FO”OW up mu|t|-S|te Study W|th
Comparison No. group, No. (%)  group, No. (%)  (95%Cl) HR (95% CI) .
Semaglutide vs insulin 2790 42(1.51) 97(3.48) -1.97(-2.79t0-1.16) 0.42(0.29-0.60) u Semag|ut|de
Semaglutide vs metformin 2605 35(134)  76(2.92) -1.57(-2.36t0-0.79) 0.46 (0.31-0.68) = — S—
Semaglutide vs DPP-4i 1751 22(126)  57(3.26) -2.00(-2.98t0-1.02) 0.37(0.23-0.61) v privaltios ndicebs comparisan with Gontral Group
Semaglutide vs SGLT2i 2361 36(153)  61(2.58) -1.06(-1.87t0-0.25) 0.58(0.38-0.87) . 20
Semaglutide vs sulfonylureas 2128 27(127)  54(2.54) -1.27(-2.090-0.45) 0.49(0.31-0.78) ] g
Semaglutide vs thiazolidinediones 723 <10(<1.38) 15(2.08) -0.69(-2.04t00.65) 0.32(0.12-0.89) u IE
Semaglutide vs other GLP-1RAs 2406 31(129)  55(2.29) -1.00(-1.75t0-0.25) 0.56(0.36-0.87) s S s p =.005*
Semaglutide vs liraglutide 1186 15(1.27)  33(2.78) -1.52(-2.65t0-0.39) 0.45(0.25-0.84) " =
Semaglutide vs dulaglutide 2204 27(123)  38(L72) 0.50(-1.21t0021)  0.71(0.43-1.15) e 5
£ 1.0
Wang et al., JAMA 2024 " g 8
Ecological momentary assessment and cue- §0ﬁ
elicited drug craving as primary endpoints: s
study protocol for a randomized, double-blind, %
0.0

placebo-controlled clinical trial testing the

efficacy of a GLP-1 receptor agonist in opioid
use disorder. UH3DA050325 PI: Patricia Grigson (personal correspondence, 2025)
Freet et al. Addict Sci Clin Pract 2024:;19(1):56 CT design described in Freet et al. Res Sq [Preprint]. rs.3.rs-6666196. (2025)

Flacebo Liraglutide



Recovery 1s
Possible:

Normal Control METH User METH User
(1 month detox) (14 months detox)

Source: Volkow, ND et al., Journal of Neuroscience 2001

ml/gm

Improvements in Brain
Metabolism with
Prolonged Abstinence
from Methamphetamine
Use

0
umol/100g/min Control Subject METH Use METH Use
(30 y/o, Female) (27 y/o, Female) (27 y/o, Female)
3 months detox 13 months detox

G-J Wang et al., Am J Psychiatry 2001



12 Month-Ending Provisional Counts of
US Drug Overdose Deaths

(Based on data available for analysis on August 18, 2025)
Figure 1a. 12 Month-ending Provisional Counts of Drug Overdose Deaths: United States

Number of Deaths

140,000

120.000 <

100,000 =

80,000 =

20,000 =

e S NEEE Rl IARRERERRERL LAASERRERSEL IARARARERRRT IARARRRRRRET LARARRRRARE  ALRARRREEEES INNAEERERARL SARARARERNNE IAAARRRRERE
Jan 2015 Jan 2016 Jan 201? Jan 2018 Jan 2019 Jan 2[]20 Jan 2021 Jan 2022 Jan 2023 Jan 2024 Jan 2025

12-Month Ending Period

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



2024-2025: Provisional* Drug Overdose Deaths
12-months ending in select months

OTHER

SYNTHETIC

NAT & SEMI e PSYCHO-
HEROIN SYNTHETIC METHADONE OPIOIDS (illicit COCAINE STIMULANTS
fentanyl)
(meth.)

4/2024* 101,363 3,602 9,641 3,409 68,438 28,477 34,878
10/2024* 86,267 2,934 8,492 3,329 53,543 23,966 30,866
4/2025* 76,516 2,585 7,732 3,373 43,809 20,667 28,983
Percent

Difference  -24.51%  -28.23%  -19.80% -1.06% -35.99%  -27.43%  -16.90%
4/24-4/25

*NCHS Provisional drug-involved overdose death counts are PREDICTED VALUES, 12 months ending in select months.
The numbers for 2024 differ in slides 1 and 2 because provisional data for 12 months ending in select months includes all deaths that occurred in the US including foreign residents.

Source: Provisional Drug Overdose Death Counts produced by the National Vital Statistics System, NCHS, CDC, UHHS.

32


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

Take Home Key Messages

Substance use show remarkable dynamism, requiring
ongoing surveilillance and creativity.

New tools and targets show promise in uncovering
causes.

Treatments for substance use disorders are
underutilized.

Methamphetamine use and overdoses related to
methamphetamine have been increasing—highlighting the
need to implement current treatments and to develop
novel effective approaches.

Neuroscience research is providing new understanding
and approaches to substance use and substance use
disorders.



Resources

NIH Grants Process: https://grants.nih.gov/grants-process

All About Grants Podcast: https://grants.nih.gov/news-
events/podcasts

Grants.gov for all NOFOs related to your research area:
https://simpler.grants.gov/search?utm source=Grants.gov

Focus on Fellowships YouTube Video Series:

https://www.youtube.com/playlist?1list=PLOEUwSnjvgBKiRa5iT17Lp0OY1
MJGiZFOF

NIH Research Training Website: https://www.nih.gov/research-
training

HEAL Funding Opportunities: https://www.nih.gov/heal/heal-
funding-opportunities
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