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DISCLAIMER:

THE VIEWS AND OPINIONS EXPRESSED IN THIS PRESENTATION ARE THOSE OF THE
AUTHOR ONLY AND DO NOT NECESSARILY REPRESENT THE VIEWS, OFFICIAL POLICY,
OR POSITION OF THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
OR ANY OF ITS AFFILIATED INSTITUTIONS OR AGENCIES.



LEARNING OBJECTIVES

At the completion of this presentation the attendees will be able to:

1. Describe the neurobiological basis of addiction

2. Summarize the epidemiology and trends in substance use and
substance use disorders in the US

3. Describe the greatest challenges facing the US today and how
research is attempting to address them

4. Understand the important role of policy in prevention and
treatment of substance use and SUD



Drug Addiction

 Compulsive drug use
* Gene/environment ,
* Preventable, treatable Disease
* Chronic, relapsing

» Affects organs including the brain

e Usually starts during adolescence

https://www.drugabuse.gov/es/publicaciones
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BINGE AND
INTOXICATION

All drugs of abuse activate
dopamine in reward region

Link to preceding
environmental stimuli

Cue-induced anticipatory
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WITHDRAWAL AND
NEGATIVE AFFECT

* Reduced dopamine levels ->
diminished reward system

* Increased stress/negative
emotions (“anti-reward”

system)

* Shift from desire for pleasure
to avoiding distress
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AND ANTICIPATION

PREOCCUPATION

Prefrontal changes to executive
processes

Impaired self-regulation,
decision making

Difficulty resisting strong urges
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Reinforcement: Neurochemical systems
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Neurobiological Substrates for the Acute
Reinforcing Effects of Drugs of Abuse

Drug of Abuse Neurotransmitter Site
Cocaine and Dopamine Nucleus accumbens
amphetamines y-Aminobutyric acid Amygdala

Opioids Opioid peptides Nucleus accumbens
Dopamine Ventral tegmental area
Endocannabinoids

Nicotine Dopamine Nucleus accumbens
y-Aminobutyric acid Ventral tegmental area
Opioid peptides Amygdala

A®-Tetrahydrocannabinol Endocannabinoids Nucleus accumbens
Opioid peptides Ventral tegmental area
Dopamine

Alcohol Dopamine Nucleus accumbens
Opioid peptides Ventral tegmental area
y-Aminobutyric acid Amygdala
Glutamate

Endocannabinoids
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Regulation of gene expression by drugs of abuse (Nestler, 2001)



Epidemiology: Past Year lllicit Drug Use

Among People 12 y.o0. and older, 2021

Marijuana 52.5M
Rx Pain Reliever Misuse
Hallucinogens
Rx Tranquilizer or Sedative Misuse 4.9M
Cocaine 4.8M

Rx Stimulant Misuse 3.7M
Methamphetamine §l 2.5M
Inhalants | 2.2M
Heroin § 1.1M

0 oM 20M 30M 40M 50M 60M
Number of Past Year Users

MNational Institute
on Drug Abuse https://www.samhsa.gov/data/sites/default/files/reports/rpt39443/2021NSDUHFFRRev010323.pdf



https://www.samhsa.gov/data/sites/default/files/reports/rpt39443/2021NSDUHFFRRev010323.pdf

. Past Year Substance Use Disorder (DSM5)
Among People Aged 12 or Older; 2021

Alcohol Use Disorder
Drug Use Disorder’ 24.0M
16.3M

29.5M

Marijuana Use Disorder

<Pain Reliever Use Disorder? [l 5.0M —

Past Year SUD ) .
46.3 Million People Methamphetamine Use Disorder §l 1.6M
(16.5%) Stimulant Use Disorder? | 1.5M

Cocaine Use Disorder [ 1.4M

< Heroin Use Disorder h.um>

0 10M 20M 30M 40M
Number of People with Specific Past Year SUD

lIncludes marijuana, cocaine, heroin, hallucinogens, inhalants, methamphetamine, and prescription psychotherapeutic drugs
2 Includes data from all past year users of the specific prescription drug
3 It does not add up because some people had multiple stimulant use disorders.

NSDUH, SAMHSA, 2021



2022-2023: Provisional* Drug Overdose Deaths
12-months ending In select months

SYNTHETIC OTHER PSYCHO-
HEROIN NAT & SEM| METHADONE OPIOIDS (mainly COCAINE STIMULANTS
SYNTHETIC e :

illicit fentanyl) (mainly meth)
7/2022%* 109,416 7,190 12,707 3,443 74,048 26,989 34,724
1/2023* 110,784 5,753 11,917 3,362 76,438 28,607 35,766
7/2023* 111,964 4,768 11,076 3,405 78,287 30,290 36,937
Percent
Change 2.3% -33.7% -12.8% -1.1% 5.7% 12.2% 6.4%

7/22-7/23

*NCHS Provisional drug-involved overdose death counts are PREDICTED VALUES, 12 months ending in select months.

The numbers for 2022 differ from final data in slide 1 because provisional data includes all deaths that occurred in the US including foreign
residents. Final data through 2021 on slide 1 is limited to deaths in US residents.
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm



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

Evolution of Drivers of Overdose Deaths, All Ages

Analgesics == Heroin

Fentanyl === Stimulants

Stimulants (predominantly cocaine

60,000
Primarily Fentanyl , 56,516
50,000
40,000 and meth), 40,643
30,000
Commonly Prescribed Opioids
20,000 (natural & semisynthetics and
methadone), 16,416
10,000 Heroin, 13,165
0

PP LTLEFLFLIIIDION
R A R

Source: The Multiple Cause of Death data are produced by the Division of Vital Statistics, National Center for Health Statistics (NCHS),
Centers for Disease Control and Prevention (CDC), United States Department of Health and Human Services (US DHHS).

110,469 drug overdose deaths between March/2022 and March/2023
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NCHS, National Vital Statistics System. Estimates for 2022 are based on provisional data.

American Indian/Alaska
Native (NH), 64.4

- Black (NH), 47.8

White (NH), 35.4
U.S., 32.7

Hispanic, 23.2

Native Hawaiin or Other Pacific
Islander* (NH), 19.0

Asian (NH), 5.5



Alternatives to pain management
1 Increased awareness about OD risk factors
Prevention )
Mental health parity laws
Increased access to medication for opioid use disorder '

Treatm e nt Increased workforce trained to provide services

Access to medications for OUD inside jails
Integration into primary care

e Increased access to recovery housing
e Funding for peer drop in centers
* Increase number of Peer Support Specialists

Naloxone administration to individuals who overdose
E me rge n Cy Leave behind naloxone to individuals who overdose
| nte rve nt| on Emergency department warm handoffs to treatment
agencies

Syringe exchange programs

H arm Red § Ct|0n Naloxone distribution to people who use drugs

Education about safer-use practices




FORTIFIED PREVENTION IS KEY PARTICIPATION IN

SCHOOLS SPORTS, ARTS
_ ‘i SOCIAL ACTIVITIES

INFORMATION ¢ NARCAN FOR

F

DISSEMINATION 7 \" ;,."?‘ ¢ EVERYBODY




PAST YEAR SUBSTANCE USE DISORDER (SUD) AND
PERCEIVED NEED FOR TREATMENT (2021

People with a Past Year lllicit Drug or
People Aged 12 or Older Alcohol Use Disorder Who Did Not
Receive Substance Use Treatment at a
Specialty Facility in the Past Year

Alcohol Use Disorder 29.5M

Drug Use Disorder’
Marijuana Use Disorder

Pain Reliever Use Disorder?

No Past Year SUD Past Year SUD . .
Methamphetamine Use Disorder [ 1.6M 447,000 Felt They Needed

233.6 Millon People 46.3 Million People
(83.5%) (16.5%) stimulant Use Disorder? JJ] 1.5m Treatment and Made an Effor
39.5 Million

Cocaine Use Disorder [ 1.4M (1.1%) Did Not Feel They
Needed Treatment

(96.8%)

Heroin Use Disorder @ 1.0M
837,000 Felt They Needed

0 10M 20M 30M 40M Treatment and Did Not Make
Number of People with Specific Past Year SUD an Effort to Get Treatment

(2.1%)
Qi e bl et e 407 Wion Pl it i g A s Diter o D
peop ) Not Receive Substance Use Treatment at a Specialty Facility

*  lincludes data from all past year users of marijuana, cocaine, heroin, hallucinogens,

inhalants, methamphetamine, and prescription psychotherapeutic drugs (i.e., pain relievers, 5 'MHS '

tranquilizers, stimulants, or sedatives).
Substance Abuse and Mental Health

*  Z|ncludes data from all past year users of the specific prescription drug. Services Administration



FDA-Approved Medications

* Opioid Use Disorder

* Methadone
* Buprenorphine
e Buprenorphine/naloxone _ _
* Weekly, monthly, 6-month buprenorphine Stimulant Use Disorder
* Opioid Use Relapse Prevention Cocaine
* Oral and depot naltrexone Methamphetamine
* Opioid Withdrawal Prescription stimulants
* Lofexidine Cannabis Use Disorder
* Opioid Overdose
* Naloxone

* Nalmefene



EMERGING TREATMENTS

Longer acting medications (new formulations): methadone, buprenorphine, naltrexone
Biologics: Vaccines, monoclonal antibodies
Digital Therapeutics: apps and other interactive modalities

Devices: TDCS (transcranial direct current stimulation); Focused Ultrasound; TMS
(transcranial magnetic stimulation)

Other target behaviors: Sleep; Overdose prevention (i.e. reverse respiratory depression)
Deep brain stimulation: Nucleus Accumbens

Psychedelics (Alcohol, nicotine, comorbid depression)

Activation



Opioid Overdose - Treatment

1 mL Single-dose Fliptop Vial

NALOXONE HYDROCHLORIDE

10 Units/ NDC 0409-1215-01

01 7 vt sorey pun it

*

DO NOT TEST D!Vﬂ!“ﬂ(lm BEFORE USE.
Unhmum‘nw geerdase 0
adults aeed childron. )
This bae :;ﬂ'.hmmml.vqmmvv' nelongre W0
01l of nasal Spfey.

Two Pack

CHECK PRODUCT EXPRATION DATE BEFORE USE

Injection, USP R only
0.4 mg/mL
Protect from light,
Store at 20 to 25°C (68 to 77°F).
[See USP Controlled Room Temperature.]

Hospira
HOSPIRA, INC., LAKE FOREST it 60045 USA

e ]

NDC 12496-0003-2 ‘\1\!e,‘/_
e OPVEE®
(nalmefene)

NASAL SPRAY
2.7 mg

FOR USE IN THE NOSE ONLY
DO NOT TEST BEFORE USE

Use for known or suspected opioid overdose
in adults and children 12 years of age and older.

Two Unit-Dose Nasal Spray Devices

Each unit-dose nasal spray device delivers
2.7 mg nalmefene in 0.1 mL solution.

EACH DEVICE SPRAYS ONCE ONLY.

For more information about q
OPVEE Nasal Spray, go to f,,’f,‘,’,ff: NASAL SPRAY EXIT]
www.OPVEE.com or 1-877-782-6966 £ oo

£=
Check product expiration date before use. ;E
_-—
= |
4




Harm Reduction Research Network

Purpose: Increase our understanding of effectiveness, implementation, and impact of
existing and new harm reduction strategies

Novel harm

reduction
approaches

Community drug
checking

Overdose
prevention centers
Meth sobering
center

Contingency
management

Novel settings
for and modes of
service delivery

* Emergency
department

Mobile apps
Hotline

Text messages
Mail delivery

Secondary
distribution

* Remote lockboxes

Understanding
and addressing
barriers

e Limited access

* Not using naloxone
when it is available

* Burnout & trauma
from responding to
overdose

* State-level policy
barriers

Reaching

understudied
populations

Racial/ethnic
minority groups
Women

Rural communities

People who use
stimulants

Coordination Center —

4 cores

 Communication and
Coordination

* Data Harmonization and
Methodology

* Community and
Stakeholder Engagement

* Dissemination and
Translation

(10 RO1s, 1 R24)




NIDA Strategic Plan FY 2022-2026

Neuroscience
Behavior

Socal Determinants
Epidemiociogy
Genetis
Development
Pharmacology

Service Delivery
Maodels of Care
Access to Care

Sustainability
impiementaton

Policy Research

SCIENTIFIC STEWARDSHIP

Setting Research Priorities

Research Training
Fostering Coloborations
Communicating Research

L S

Irnmovative |

Health
Applicatons

Workforce

m National Instityte on Dreg Abune
L k| QLN Inv™ Yovw o

Prevention
Treatment
Recovery

Harm Reduction

Product Development
Tools and Technologies

Publlic-Private Partnerships

MANAGEMENT AND ACCOUNTABILITY
Research Infrastructure

Reducing Burden
Managing Rsk



Fentanyl: Research Gaps

* Re-narcotization

e Respiratory depression

 Wooden chest syndrome

* Its analogs

* Naloxone-precipitated withdrawal
* Reduction of risk

* “Naloxone-resistant”



Promising Med Targets for OUDs

Mechanisms to reduce stress-induced

drug seeking

+ Kappa Opioid Receptor Antagonists
* OX-1 Receptor Antagonists

* NOP Receptor Agonists

* a2-Adrenergic Receptor Agonists
* PDET7 Inhibitors

Mechanisms to reduce cue-induced
drug seeking

» D3 Receptor Antagonists

* OX-1 Receptor Antagonists

* 5-HT2C Receptor Agonists

Koob GF, Volkow ND. « 5-HT2A Receptor Inverse Agonists
Neuropsychopharmacol Rev, 2010 * mGIuR2 Positive Allosteric Modulators
* 5-HT6 Receptor Inhibitors

* PDETY Inhibitors




Addiction Is a Developmental Disease

% in each age group to develop

first-time dependence

1.8 ITobacco
1.6 I

l
1.0 I
0.8 |
0.6 ]

0.4 |
02'

=7

Cannabis
Alcohol

~

00 *

Age at tobacco, alcohol and cannabis
dependence, as per DSM |V

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Age

National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), 2003




9 out of 10 people who‘mge t ulle
substance use dlsordersmv luing ¥ _
drugs began smoking, or drmkmg dﬂusmg other drug

started using alcohol and maruuana ‘before they tur

-

urce: “Adolescent Substance Abuse: America’s #1 Public Health Problem” AR
itional Center on Addiction and Substance Abuse at Columbia University



Percent Using in Past Year

Past Year Drug Use

Past Year Cocaine Use Past Year Heroin Use

Age Category: m12orOlder ®m12t017 @18to 25 M26 or Older

Fercent Using in Fast Year

auU

40

30

20

10

40.9

Past Year lllicit Drug Use Past Year Marijuana Use

Age Category: m12or Older ®m121t017 @181t0 25 m26 or Older

NSDUH, SAMHSA, 2021



Percent with Disorder in Past Year

30

25

20

15

10

Substance

27.8

Substance Use Disorder Alcohol Use Disorder Drug Use Disorder?

Age Category: m12 or Older ®12f017 @18to25 ™26 or Older

Use Disorder

Percent with Disorder in Past Year

20

16

12

16.5

Marijuana Use Disorder  Prescription Pain Reliever  Methamphetamine Use
Use Disorder’ Disorder

Age Category: m12 or Older m12to17 @18to 25 m@26 or Older

NSDUH, SAMHSA, 2021



Adolescent Brain Cognitive Development Study

96.3 Percent Retained

Grants by Fiscal Year (Total N=203)

“.

. Empirical

FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023

NIH-Funded Grants by IC

NIMH

As of January 23, 2024

Total N= 832 o .
ota Publications

Non-empirical (not reporting original research findings,
e.g., reviews, editorials, comments)

14

2018 2019 2020 2021 2022 2023

ABCD 5.1 Data Released

\‘p&\ﬁ » through the NIMH Data Archive

pﬂp‘:\o‘“ * New Data Dictionary Explorer (https://data-

dict.abcdstudy.org/?)
* New ABCD Wiki Release Notes
(https://wiki.abcdstudy.org/)



https://data-dict.abcdstudy.org/?
https://data-dict.abcdstudy.org/?
https://wiki.abcdstudy.org/

HEALthy Brain and Child Development Study

Enrolilment Across 27 Sites (N=844) HBCD Study Updates

60
» 78.2% of Enrollment Goal (7,500 participants/3yrs)
* 34% Prenatal Substance Use (Goal of 25%)
* Piloting Visit 4 (9-15 months) — Visit 6 (15-48

30 o g months)

e = =~ == ;,;_irf’”/"’/—//
Aug 2023 Nov 2023 Feb 2024 Polysubstance Use (286/844 = 34%)

Data Release Timeline

Intersection Size

Summer 2024 — Freeze data

Fall 2024 — Beta Release

81% opioids : ®
End of 2024 — Full Release D tobacco ° x I I
;: marijuana ® I I I

~ SetSize




New Threats

Nitazenes

* Developed in the 1950s as opioid analgesics
* Never approved to market

 High potency (more potent than fentanyl).
 Often found mixed with fentanyl or other agents
 Challenge since there is little experience

 Public health efforts are needed to better inform street
drug consumers, first responders, healthcare
professionals, and the general public about these drugs
that are infiltrating the recreational drug supply.




Xyl a Zi n e Xylazine

100 mg per mL

.5\
Sedative and Analgesic =
For Horses and Cervidae %
. CAUTION: Federal law restricts this it
- Potent analgesic BRI 2
lcensed veterinarian. por
Do not use in Cervidae less than w
[] 15 days before or during the s
- For horses and Cervidae ki s

NADA #139-236, Approved by FDA

et

- Alpha 2 agonist

- Severe hypotension, CNS depressant
- Vasoconstriction

- Used to prolong fentanyl effects

- Skin burns

T —

————— .




Recovery Is
Possible

Normal Control

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

METH User METH User miigm
(1 month detox) (14 months detox)

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

Improvements in Brain
Metabolism with
Prolonged Abstinence
from Methamphetamine
Use

35



Take Home Key Messages

Multiple neurobiological models of addiction
* Drug use, SUDs, and overdose are significant public problems

« Multiple public health efforts that involve prevention, treatment, rehabilitation, harm reduction, and
research

* NIDA is supporting research on all aspects of SUDs

« Treatment research is a high priority

« Emphasis on drug use among adolescents

* New drugs are emerging in the illicit market (e.g., xylazine, nitazenes)

* Recovery is possible and can be evidenced with neuroimaging studies

36



Thank you!

* Imontoya@nih.gov

* https://nida.nih.gov/about-nida/organization/divisions/division-

therapeutics-medical-conseguences-dtmc

37
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