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Increased Drug Overdose Death Rates
Estimated Age-adjusted Death Rates per 100,000 for Drug Poisoning by County.
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National Center for Health Statistics, National Vital Statistics

SOURCE

//www.cdc.gov/nchs/deaths.htm).

System, mortality data (http


http://www.cdc.gov/nchs/deaths.htm

Evolution of Drivers of Overdose Deaths:
Analgesics wp Heroin W “Fentanyl” W Stimulants

40,000

36,359 “Fentanyl”

35,000
30,231 Stimulants

(e.g. cocaine & methamphetamines)

30,000

25,000 70,630 Deaths in 2019
20000 49,860 from Opioids (Prescription ang/ lllicit)

15,000 14,139 Prescribed
10,000 14,019 Heroin
5,000
0
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See: Compton WM & Jones CM, Ann NY Acad Sci, 2019;
Updated for 2019 from WONDER Database



Recent Changes in Overdose Deaths

Figure 1a. 12 Month-ending Provisional Counts of Drug Overdose Deaths: United States
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NCHS Provisional Drug Overdose Death Counts: https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
(downloaded 1-18-2021)
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Overdose Deaths Continued to Increase in 2020

OTHER

ALL NAT & SEMI - SYNTHETIC PSYCHO-
DRUGS HEROIN SYNTHETIC METHADONE OPIOIDS COCAINE STIMULANTS

(mainly meth)

January

2020 * 721731 14,175 12,107 2,795 371054 161522 161882

March

2020% 75087 14,145 12,349 2,837 40,756 17,465 18,033

June

ook 031335 14,480 12,966 3,195 48,006 19,215 20,318
JChaJnge 14.6%  2.2% 7-1% 14.3% 29.6% 16.3% 20.4%

NCHS Provisional Drug Overdose Death Counts: https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm (as of
January 18, 2021)
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ENVIRONMENTAL AVAILABILITY: Current Opioid
Crisis Originated with Prescribing Increases
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From Prescriptions to Misuse: Direct Pathways

® 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

0% Friend/Relative
Other

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



ECONOMICS: Heroin Increases Due to
Lower Price and Greater Availability

"Retail" Price Per Pure Gram

T he relentless marketing of pain pills. $3,500

Crews from one small Mexican town \
selling heroin like pizza. The collision has $3,000
led to America’s greatest drug scourge. W
$2,500
The True Tale of America’s Opiate Epidemic \
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$1,000

2009

~ N 0N 1N ONOWDHANO T AN NN OMNODWODNO TN NI N ON
00 00 C0 00 €0 00 00 00 00 O O O O ) O O OO OH H O O 0O OO0 ©0 0 0 © O
A OO OO OO OO O OO OO OO O OO OO NHNO O OO0 O0O0 0O
N e e N e e e e NN NN NSNS SNNNNNNNNN

National Drug Control Strategy--Data Supplement 2014.
https://www.whitehouse.gov/sites/default/files/ondcp/policy-and-

research/ndcs data supplement 2014.pdf
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Criminal Chemistry

. Traffickers manufacturing fentanyl often purchase the key ingredient
ECONOMICS - from China, which doesn’t regulate its sale. Here’s how the chemical
building blocks become a highly profitable street drug.

C H E A P The key ingredient is

25 grams of which can be
bought from China for

Fentanyl about $67
Precursor
Chemicals

NPP can be combined with
about $720 of other
chemicals' to produce
fentanyl.

The resulting 25 grams of ..and are equivalent to up to
fentanyl cost about $810 to $800,000 of pills on the black
produce... market.

*Average current price from Chinese suppliers TPrices from U.S. suppliers

Sources: NES Inc.; Drug Enforcement Administration;
Calgary Police THE WALL STREET JOURNAL.



Additional Consequences of Addiction

* Drug use while pregnant or parenting has led to increases in rates of neonatal
abstinence syndrome and removal of children into the foster care system.

* Increased rates of injection drug use have led to increases in acute cases of Hepatitis C
and outbreaks of HIV

U.S. Foster Care Removals for Infants < 1 Y.O. Acute Cases of HCV in USA
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Source: Patrick SW, Frank RG, et al. Hospital Pediatrics, 2019. Zibbell et al. Am J Public Heath 2018;108:175-181



Overlap of Benzodiazepines and Opioids

Opioid Analgesic ED Visits and OD Deaths Involving Benzodiazepines &
Benzodiazepine ED Visits and OD Deaths Involving Opioids
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AAPC = 8.4% (95% CI 7.1%-9.7%)

Opioid Analgesic Deaths Involving Benzodiazepines = Benzodiazepine Deaths Involving Opioid Analgesics

Opioid Analgesics Benzodiazepines

Source: CM Jones, JK McAninch. American Journal of Preventive Medicine 2015;49:493-501. Science = Solutions



Doctors Continue to Prescribe Opioids for
Ninety-one Percent of Overdose Patients

In a 2-year follow-up of 2848 commercially insured patients who had a
nonfatal opioid overdose during long-term opioid therapy :

)

63% of high- :'j7 Yo
dose opioid pts th'gl_"' dose
still on high patients
dose 31-90 overdosed
days after again within
oD two years

B high dose B moderate dose

low dose M none

»>33-39% of those with active opioid prescriptions during follow-up also
were prescribEd benZOdiazepineS. Source: Larochelle et al. Ann Intern Med. 2016;164(1):1-9.



Question:

What can you do to address these
Issues?



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

. . 80
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.

B Pre-Intervention M Post-Intervention

75

70
65

72.5 71.6 71.7
I 65.7 I I

60
55

Milligram Morphine Equivalents

Letter Group Control Group

Source: Doctor, et al. Science 2018;361(6402):588-590.



Solutions toward Responsible Prescribing: Guidance

prapmay . . . . - =
(U319 Opioid Prescribing 1 JAMA S,

“# Guidelines March 2016
* Intended for primary care providers

Patient-Centered Reduction or Discontinuation
of Long-term Opioid Analgesics:

* Applies to patients >18 years old in The HHS Guide for Clinicians
chronic pain outside of end-of-life Focuses on:
care (1) Criteria for reducing or discontinuing opioid therapy

(2) Considerations prior to deciding to taper opioids

* Focuses On:. . o (3) Ensuring patient safety prior to initiating taper
> Determining when to initiate or | (4)shared decision-making with patients

continue opioids for chronic (5) Rate of opioid taper
pain (6) Opioid withdrawal management

(7) Behavioral health support

> Opioid selection, dosage, (8) Challenges to tapering

duration, follow-up and Dosage changes, particularly rapid reductions in

d|scon'f|nua3tlon . dose, can harm patients or put them at risk if not
> Assessing rls.k.and addressing made in a thoughtful, deliberative, collaborative,
harms of opioid use and measured manner.



Naloxone Distribution

Direct intervention to save lives:
Nasal spray and Auto-injector formulations

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, Next s teps

health care practitioners, family and friends of people who have an e Lon gera ctin g age nts to
opioid use disorder, and community members who come into contact .

with people at risk for opioid overdose, knowing how to use naloxone address f entany [ risks?

and keeping it within reach can save a life.

0 * Respiratory stimulation?

BE PREPARED. GET NALOXONE. SAVE A LIFE. * Device development?



o ATIAVLAL SAAasTIAS
SCIENCES » ENGINEERING « MEDICINE

CONSENSUS STUDY REPORT

MEDICATIONS

FOR

OPIOID
USE

DISORDER
SAVE
LIVES

Medications for Opioid Use Disorder

are underutilized, and

Relapse rates are very high!



Science = Solutions: Improving Addiction Treatment

* Initiating buprenorphine treatment in the emergency department
improves treatment engagement and reduces illicit opioid use

relapse rates and overdoses

» BUP-Nx more effective the X

t appear equally
safe and effective after inducti

Post Prison-Release Outcomes ED-initiated Buprenorphine Increased TX

Engagement
B XR-NTX
80 100
H No Medication 3
60 - : 80
- g
c b7 -
N & c 60 -
g 40 3
Q 021 = i T
a 20 - g 40
37%
0 - ) 4 8 12 16 20 2% 20 - g
. Time to relapse (weeks)
Opiate Neg Urine Tox e il 0
Lee JD, et al., Addiction 2015;100:1005-1014 e s BB E OB B oo Buprenorphine Referral
and New Eng J Med 2016;374:1232-1242 Lee JD et al., The Lancet Nov. 14, 2017

D’Onofiio JAMA. 2015.



Scientific solutions to the opioids crisis

L ¥ < S500M/year effort
* > S5945M obligated in FY2019
* 40+ funding opportunity
announcements
https://heal.nih.gov/ e 41 states
* 400 Investigators
e > 25 HEAL research programs
12 NIH Institute and Centers
* From prevention, basic and
translational research, clinical trials, to
implementation science
 Research ongoing for years to come

NIH - Helping to End Addiction Long-term



https://heal.nih.gov/

HeLrine Enp Appiction Long Term SM (HEAL) itiative

ENHANCING PAIN
Advance Effective MANAGEMENT

Accelerate

Tl’eatments FOF Discovery And NIH - Helping to End Addiction Long-term

Pain Through Development Of
Clinical Research Pain Treatments

IMPROVING
Expand TREATMENTS Enhance
Therapeutic FOR MISUSE AND Treatments for

Options ADDICTION Infants with
NAS/NOWS
Develop New

and Improved Optimize
Prevention & Effective

Treatment Treatments _
Strategies https://heal.nih.gov/



https://heal.nih.gov/

Question:

How does the SARS-Cov-2
pandemic intersect with the
overdose crisis?



Overdoses Grew During SARS-CoV-2 Pandemic at a
Faster Pace than Early 2020

Overdoses Increased +429,
up to 42% per month
during the pandemic, +20%,

as compared to the

same months in 2019. +16%  T18%

[l
0

January  February March April

May

Note: Percent growth references the 1,201 agencies reporting to ODMAP bydanuary

source: ODMAF WMAP ALYSSA FOWERS/THE WASHINGTON PO

OVERDOSE DETECTION
MAPPING APPLICATION PROGRAM



Increased Overdose-Related Cardiac Arrests During the US
COVID-19 Epidemic

E Overdose-related cardiac arrests Change in mobhility and opioid-related incidents
80+ 125+ Mobility
' : Overdose cardiac arrests
70- 100+ — All overdose incidents
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Month Month
Overdose-related cardiac arrests per 100 0oo EMS Elevation in 2020 over baseline values in overdose-
calls for 2018 through August 2020. (Average of 2018  related cardiac arrests and all overdose-related EMS
and 2019 values is the dotted black line.) calls alongside changes in mobility

Vertical dashed line marks March 16, when mobility first markedly decreased nationally in the US.

Source: J Friedman. L Beletsky, DL Schriger. JAMA Psychiatry December 03, 2020. doi:10.1001/jamapsychiatry.2020.4218



Drug Use Increases During Pandemic

Declaration of COVID-1§
i b
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t I Heroin
W ethamphetamine

)
a2

19.96%

-
=2

10.06%

Absolute Chamnge in Drug Positivity Rate (950)

Januar Fahruary Mareh Al Mav

Millennium Health Signals Report™ COVID-19
Special Edition: Significant Changes in Drug Use
During the Pandemic Volume 2.1 Published July

2020

Fentanyl Positivity, by Age and Sex, Before and
During COVID-19
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Increased Overdose Death Rates During COVID-19 Pandemic
12-months Ending June 2019 Compared to 12-months Ending May 2020

Primarily Driven by Synthetic Opioids

Number of Deaths during 12-m

July18-Junel9

85,000 12-month estimates (# deaths)
Pre-COVID-19 | COVID-19
680

Aug.18 - July 19

Avg. increase in
12-month estimates (# deaths)
Pre-COVID-19 | COVID-19
770 2,198

Avg. increase in Avg. increase in
12-month estimates (# deaths) 12-month estimates (# deaths)
Pre-COVID-19 | COVID-19 Pre-COVID-19 | COVID-19
250 653 350 758

38.4% increase in synthetic
opioid OD deaths across U.S.

T 98.0% - 10 western states

e 1 35.4% - 12 southern states & DC

T 32.1% - 6 midwestern states

e T 21.1% - 8 northeastern states & NYC

SOURCE: CDC Health Alert Network Advisory December 17, 2020, https://emergency.cdc.gov/han/2020/han00438.asp



https://emergency.cdc.gov/han/images/HAN-438-figure1.jpg
https://emergency.cdc.gov/han/2020/han00438.asp

MAT Prescribing During Early Pandemic, March 2020-May 2020

* Extended-release intramuscular naltrexone prescriptions fell statistically significantly below
forecasted levels

e Suggests patients had difficulty obtaining XR-BUP due to healthcare provider office closures and need for provider to
administer medication

* Buprenorphine and naloxone prescribing was at forecasted levels

* Comparison prescriptions for other conditions were above forecasted levels in March; at
forecasted levels April-May

» Reflects public health recommendations to increase medication supplies on hand

A. Number of Unique Patients Dispensed Buprenorphine B. Number of Unique Patients Dispensed Extended-release (ER) Intramuscular C. Number of Unique Patients Dispensed Naloxone*
Naltrexone®
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COVID-19 in patients with substance use disorders
(based on U.S. Electronic Health Records)

Risk Associated with Recent SUD Diagnosis and COVID-19

Exposure Qutcome AOR (95% CI) P-value

SUD COVID-19 ] 8.699 (8.411-8.997) <1e-30
AUD COVID-19 ——] 7.752 (7.04-8.536)  <1e-30
Cocaine-UD COVID-19 —— 6.53 (5.242-8.134)  <1e-30
CUD COVID-19 e 5.296 (4.392-6.388) <1e-30
OuD COVID-19 E— 10.244 (9.107-11.524) <1e-30
TUD COVID-19 - 8.222 (7.925-8.53)  <1e-30

S S A S

Adjusted Odds Ratio

Wang QQ, Kaelber DC, Xu R, Vokow ND, Mol Psychiatry 2020



Structural and Social Challenges for SUD During SARS-CoV-2

Stress and Stigma = 2

Limited medication access and limited
peer-support groups/social connection

Social distancing increases likelihood of __ 7 BuffaloNY¥-Methadone Clinic
opioid overdoses happening with no - _ - March 2020
observers who can administer naloxone | Sl

Job losses
Housing instability/homelessness

Incarceration (>50% of U.S prisoners have
SUD) and prison populations are at el =) el
greatest risk SARS-CoV-2 transmission = A e R



Service Shifts in SARS-CoV-2 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



Teen Nicotine Vaping Climbs Significantly
(and threatens progress in tobacco control)

Daily Nicotine Vaping
Measured for the
first time in 2019

Past Month Nicotine Vaping

- R ———————

Past month
nicotine vaping
Equates to:

1 in 10-8t" graders
1 in 5-10th graders
1in 4-12t graders

_ 4
8th graders  10th graders  12th graders 2017 2018 2019

1.9% 6.9% 11.7% .

8th 10th

graders graders

2019 Monitoring the Future Survey



More U.S. Youth Use E-Cigs Than Combustible Cigs

2019 Past Month E-Cig vs.
Combustibles in USA Students

B Combustible Cigarettes
25% M Vaping Nicotine

30%
25.4%

20.2%

5.3 million U.S. middle and
high-school students
reported vaping in 2019

Cullen et al. JAMA, November 5, 2019

20%

15%

10%

5% -

0% -

8th Grade 10th Grade 12th Grade

Miech et al. New England Journal of Medicine, 18 September 2019



E-Cigarette Use May Lead to Combustible Cigs

In a prospective study of 14 year old students,
E-Cigarette use predicted onset of—

* Any Combustible Tobacco Product: 2.75 times more
likely (AOR-adjusted odds ratio)

* Smoking Cigarettes 1.73 more likely (AOR)

Leventhal, et al. JAMA 2015;314(7):700-707.

In a prospective study of 12-15 year olds,
E-Cigarette use predicting onset 2 years |later of—

* Ever Using Cigarettes: 4.09 times more likely (AOR)
* Currently Smoking Cigarettes: 2.75 times more likely (AOR)

Berry, etal. JAMA Network Open 2019;2(2):€187794




Safer # Safe

- Conventional : Conventional
G enera I Iy Hi g h er Toxic Compound Cigarette (uEg-;lizr:Ltfefs) VS
Levels of Toxic (ug) E-cigarette
Compounds In Formaldehyde 1.6-5.5 0.2-5.61 9
Conventional Acetaldehyde 52-140 0.11-1.36 130
C I g arettes th an Acrolein 4.6-14 0.07-4.19 4
. Toluene 6.4-9.0 0.02-0.63 23
E-Clga rettes (bUt NNN 0.012-0.37 0.00008-0.00043 145
not zero [ €V€[S) NNK 0.009-0.08 0.00011-0.00283 30
cd 0.03-0.35 0.001-0.022 16
Ni 0.003-0.60 0.011-0.029 15

Goniewicz et al, 2014, Tobacco Control



Question:

How can clinicians address youth vaping?

How do we balance potential benefits (to smokers
who can’t quit using other approaches) VS. harmsfrom
vaping?



Teen Marijuana Vaping Climbs Significantly

Past Month Marijuana
Daily Marijuana Vaping Vaping
Measured for the
first time in 2019

REy S The 2018-2019

" increase is the second
largest 1-year jump
ever tracked for any
substance in the 45-
year survey.

i j !
n_n_n 2017 2018 2019 2019 Monitoring the Future Survey

8th graders 10th graders  12th graders Miech, et al. JAMA. Dec 17, 2019.

8th 10th 12th
O - 8 o/o 3 - 0 o/o 3 = 5 % graders graders graders




Variation in Legal Status of Cannabis

2018 Recreational

2020 Recreational Marii
;!; i y . _ arijuana
Hiaryual Marijuana tate 5018 Comprehensive

Medical Marijuana

p— ‘L' 2020 Recreational
\ ot Marijuana
N
b

vvvvvvvv

2020 Recreational ,
Marijuana —

((((((

A \WSAS

LOUIBIANA

AAAAAA

2020 Comprehensive

L] L
B MEDICINAL & RECREATIONAL LAWS ¥ LIMITED MEDICINAL MARIJUANA LAWS M d I M """"""
edical Marijuana  zmoes
QOW TETRAHYDECCANNARINOL (THC) HICH CANNARI DOOL (CBDY) 0 deep dve xpx
B COMPREHENSIVE MEDICAL STATES LAWS RTATON CURMENT A8 OF DECEMSE
MARIJUANA LAWS NO MARIJUANA ACCESS LOCAL GOVIANMENT WEBSITES M, TONAL INFORMATION ON THE LAWS
AZGARDING MEDICINAL AND AZCAZATS MARLIUANA ON A STATZSY-STATE A




MULTIPLE STUDIES SHOW ALTERED BRAIN STRUCTURE AND
FUNCTION INYOUTH WHO REGULARLY USE CANNABIS

Early (<18y) Cannabis Use Decreases Axonal Fiber Connectivity

Fimbria of
hippocampus,
hippocampal
Commissure,
and
splenium

Precuneus
to splenium

Axonal paths with reduced connectivity (measured with diffusion-weighted MRI)
in cannabis users (n=59) than in controls (N=33).

Source: Zalesky et al Brain 2012



PATH

o’eo Population Assessment
o0 : of Tobacco and Health

A collaboration between the NIH and FDA

 More than 5 years of data
collection, starting with 45,971
adults and youth participants (ages
12 and up)

* Data access at
http://www.icpsr.umich.edu/icpsrw

eb/NAHDAP/series/606

Adolescent Brain Cognitive Development
Teen Brains. Today’s Science. Brighter Future.

An NIH Collaboration: NIDA, NIAAA, NCI, NIMH,
NIMHD, NICHD, NINDS, OBSSR

 Baseline data collection
complete—11,878 children
ages 9-10

* Longitudinal Data—in process
* Easy and data access.

 See abcdstudy.org




Question:

How can clinicians address cannabis use by
youth?

What about for adult patients?



Psychostimulant Drugs

H3C,
A H H H H
®

cocaine d-methamphetamine MDMA

O H H
< NH
H * NH 2
N CO-,CH 2 A

methylphenidate modafinil amphetamine



METH: Addictive and Toxic, Serious Mental lliness, Difficult to Treat

e Acute: increased alertness/energy,
aggression/violence, psychosis,
suicidality/homicidality with binge use;
vasoconstrictor: HTN, cardiovascular
stimulant, seizures, fatal cardiac
complications and strokes; common ED
presentations: trauma

e Chronic: difficulty feeling any pleasure
other than provided by the drug Brain\\ |

e Co-occurring mental disorders: psychosis,
violent behaviors, depression

Distribution of METH in Brain and Body

e Treatment: No medications; treat with HUngs s / Stomach
behavioral therapies in the context of drug — ' K oo
cravings and cognitive deficits can lead to At :‘\
poor retention, poor outcomes, frequent Kidneys] Pancreas
relapse A

Bladder”|




Brain Dopamine System

DA Transporters

DA Receptors

DA
DA DA DA

Dopamine Cell Metabolism




Cocaine blocks DA reuptake; Methamphetamine blocks
DA reuptake and releases DA from vesicles

Control Cocaine d-Methamphetamine
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DA DA

DA DA




Dopamine D2 Receptors are Lower in Addiction
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DA
DA DA DA
. . DA

Reward Circuits
Non-Drug User
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Reward Circuits

Drug User
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DA D2 Receptor Availability —
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Dopamine Transporters in Methamphetamine Users

79
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N

Normal Control

Dopamine Trans(rorters
(Bmax/Kd)

Normal
Controls
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Methamphetamine User

Methamphetamine users have significant
reductions in dopamine transporters

Meth
Users

p < 0.0002
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Chronic Drug Use Disrupts Inhibitory Control

Correlations Between D2 Receptors in Striatum and
Brain Glucose Metabolism

Inhibitory Control

.S 65
E 60 ¢ ¢ g
U o 55 ¢ ¢
; b 3 5o ¢

S 45| & *vo e
o

> 35 ¢ ¢ ¢ r=0.7, p <0.001
39

Vo)
Qe

- 8 2 22 2.4 26 2.8 3 32 3.4
DA D2 Receptors (Ratio Index)
(7 o

Salience Attribution  \

% OFC m °¢
Q : )l Py r=0.7, p <0.005
. 30 -

. 29 3 31 3.2 3.3 3.4 3.5 3.6
control cocaine user DA D2 Receptors Bmax/f<d

OFC
umol/100gr/min
3 23 @
®

o0

®

o\ ©

o

I
Q




Partial Recovery of Brain Dopamine Transporters in
Methamphetamine User After Protracted Abstinence

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

Source: Volkow, ND et al., Journal of Neuroscience 21, 9414-9418, 2001.



Social Interaction Preferred Over Methamphetamine

NOVEMEER 2018

- tu o on oo
Drug _preference_ Increases when fetrosciciige
social reward is devalued by | |
delay or punishment

¢ Choice d Delay of € Punishment
training social reward of social reward
15 - -
OO | O
8 10 - Social - Sliding
@© door {2 Partner
% & g = chamber
@ S Meth 7 e ——u —"—-' i
‘ Resident ’ i
0 ' ; ] 2 . . , . Q |, self-administration "

1 2 3 4 0 30 60 90120 0 0.1 03 050
Session Delay time (s) Shock (mA)

Venniroetal., 2018



Universal Drug Abuse Prevention:
Studies suggest impact on opioids and methamphetamine

Past Year Methamphetamine Use 4% to 6% Years Past Baseline

Targeting Youth to
Prevent Later Substance
Use Disorder: An
Underutilized Response to
the US Opioid Crisis

Compton WM, Jones CM, Baldwin GT,
Harding FM, Blanco C, Wargo EM
American Journal of Public Health

2019;109:2185-5189.

>0% W SFP/ISFP  m Control 4.6%

4.5% 4.2%

4.0%

3.5% 3.2%

3.0%

2.5% 2.1%
2.0%

1.5%

1.0%

0 5%
0.5%
0.0%
0.0%

Study 1 Study 2 (11th Grade) Study 2 (12th Grade)
p <.05 p<.01 p < .05

Note: Study 2 included both ISFP and LST interventions
Source: R Spoth et al. Arch Pediatr Adolesc Med 2006;160:876-882



ER-Naltrexone (380 mg/month) plus ER Buproprion (450 mg/day) for
Methamphetamine Use Disorder (n=403 [phase 1], 225 [phase 2])

8 25]

No. of Urine Samples

Obtained at Each Visit Stage 1 COMWOI’IS.’
Naltrexone-bupropion 89 96 77 90 73 8 67 81 67 80 68 “Among adults with
Placebo 265 280 229 266 223 260 210 239 203 240 207 . .
Placebo/naltrexone- 92 methamphetaminease disovders 37
bupropion . 1
Placebo/placebo o5 1dgrespanse,over a periad of 12, o
average average ° o
Naltrexone—Bupropion Group Placebo Group Weeks among partl(:lpants WhO
Methamphetamine-Negative Urine Samples received eXtended-rele ase
359 age tage . .

I caln caln injectable naltrexone plus oral

E — erio >~ erio .

D ] naeorctwopn _/ extended-release bupropion was

g 20 ///\\\\/‘/ Placebo/naltrexone-bupropion lOW but Was higher than that

g * ) among participants who

% 109 / A o, BEEEE LT . )

g NS s received placebo.

§ 5+ ”." vt Placebo/placebo o

= 0 I 1 I I I I I I I I I I I I I I I I 1 I |
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The NEW ENGLAND

Visit MH Trivedi et al. N Engl J Med 2021;384:140-153. JOURNAL of MEDICINE



Summary:

* Complex biological, developmental and social aspects
of substance use and addiction suggest multipronged
responses.

* The severity of _ demands urgent action.

Resources for Medical Students

N I D A M ED Resident Physicians & Facultyl

www.drugabuse.gov/coe

www.drugabuse.gov

Nat[iju nal Art;stitute
A:chir;ruggA ddi:.h'jf?oen Science 5 Cl ence - 5 OI U f 10ons
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