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Figure 1. National Drug-Involved Overdose Deaths*,
Number Among All Ages, by Gender, 1999-2021
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*Includes deaths with underlying causes of unintentional drug poisoning (X40-X44), suicide drug poisoning (X60-X64), homicide drug
poisoning (X85), or drug poisoning of undetermined intent (Y10-Y14), as coded in the International Classification of Diseases, 10th Revision.
Source: Centers for Disease Control and Prevention, National Center for Health Statistics. Multiple Cause of Death 1999-2021 on CDC
WONDER Online Database, released 1/2023.
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*38 states as of
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Figure 2: Fully adjusted ORs of psychotic disorders for the combined measure of frequency plus type of cannabis use in three sites
Data are shown for the three sites with the greatest consumption of cannabis: London (201 cases, 230 controls), Amsterdam (96 cases, 101 controls), and Paris
(54 cases, 100 controls). Error bars represent 95% Cls. OR=odds ratio.
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Fig. 1. Mortality rates from unintentional drug overdoses. (A and B) Mortality rates for

(A) individual drugs and (B) all drugs. Detailed data for individual drugs are only available from

1999 to 2016, although additional data for all drugs are available since 1979 (this area is grayed out).
The exponential equation and fit are shown for all drugs. (Synth Opioids OTM: synthetic opioids
other than methadone. This category includes fentanyl and its analogs.)

SOURCES: Jalal et al., Science 361, 2018
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Drugs Involved in U.S. Overdose Deaths, 1999 to 2017
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WITH ‘LEGITIMATE’

FIGURE 1. One- and 3-year probabilities of continued opioid use among opioid-
naive patients, by number of days’ supply* of the first opioid prescription — United
States, 2006-2015
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* Days’ supply of the first prescription is expressed in days (1-40) in 1-day increments. If a patient had multip

prescriptions on the first day, the prescription with the longest days’ supply was considered the first prescrip
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Gilman et al. 2008
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CORTICAL GRAY MATTER VOLUMES

4 —e— Younger Alcoholics (N=33)

57-year-old men
Alcoholic Control Subject Older Alcoholics (N=29)
0 Control Subjects
T
2
P
N ?
-1 4
Lifetime consumption of alcohol was
1866 kg 60 kg -2
or 625 gallons or 20 gallons Prefrontal Frontal Ant Post Ant Post

Temporal Parietal Occipital

Figure 2 Brain MRI scans of age-equivalent men with different histories of alcohol use. The image shows clear evidence of
brain shrinkage in the alcoholic compared with the control subject. The graph on the right shows that older alco-
holics have less cortical tissue than younger alcoholics, and that the prefrontal cortex is especially vulnerable to
alcohol's effects. The location of the temporal, parietal, and occipital regions of the brain can be seen in figure 1.

*Z-score is a mathematical measure that is useful for showing the difference between the recorded value and a *normal” value.
SOURCE: Pfefferbaum et al. 1997.

Control brain Alcoholic brain
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Table 1
Overview of consequences of repeated adolescent exposure to ethanol (EtOH), nicotine (NIC), cannabinoids (CBs) and MDMA and methamphetamine stimulants (STIM ).

General Age Vulnerability EtOH NIC CB coc STIM
Adol > Adult Adol > Adult Adol > Adult ? Adol <Adult
Cognitive/behav.
Spatial memory |= -
Conditional discrimin./pattern learning ) 1
Attention ! ()
Obj. recognit. fworking memory ! Il - }
Pre-pulse inhibition 4

Congitive flexibility

Risk preference
Impulsivity/disinhibition

Retent. of adoles-typical phenotypes

Affective/Social behavior
Depression-like behaviors
Social interactions

Social anxiety-like behaviors
Other anxiety-like behaviors

— -

e e
-
-
e e
-

Later self-admint. (same/different drugs)

L ]
-
L ]

Neural
Neurogenesis
Cell death
Spines/dendritic branching
Electrophysiol. Alterations
Neuroimmune activation
Histone acetylation/epigentic regulat.

‘immature spines” t

< e
_<

Alterations in:
Ach
Glutmate/GABA
DA
S5HT
CcB

< < <
<

< < < <
<< <

Affected brain regions:

=
< <
<
-
< << <

< =<

Y

References are provided in text and cited reviews; | impaired/attenuated; t enhanced; = no notable exposure effects; Y alterations reported (often complex)." data interpreted
as decreased cautiousness/attenuated threat evaluation (which are likely similar but maynot be the same construct as impulsivity).
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H Any addiction treatment  ® No treatment

Why is there such a large treatment gap?
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How People Pay for Treatment
o, 48.4%

M Own savings and earnings

I Private health insurance

M Medicaid

M Public assistance other than Medicaid
I Medicare

M Funds from family members
[mote: individuals could report multiple sources of
funding for treatment]
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Figure. Mean Daily Out-of-Pocket (OOP) Cost and Proportion of Prescriptions Dispensed by Payer Type for Retail Pharmacy-Dispensed
Buprenorphine, 2015 to 2020

Overall Private or commercial =~ =----- Self-pay  seeeeens Medicaid
Medicare Assistance = == Unknown
[ A] Daily out-of-pocket cost Prescriptions dispensed by payer type
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Total prescriptions dispensed decreased from 39 319 in 2015 to 32 408 in 2020. Medicaid. Medicare indicates prescriptions paid by Medicare Part D. The

Private or commercial payer included employer-sponsored health insurance, assistance category indicates payment using a discount card (including
plans purchased through health insurance exchanges, and those administered non-Medicare senior discount cards), a coupon, or a voucher. The unknown
by pharmacy benefit managers. Self-pay indicates a prescription was paid for category consisted of prescriptions that were missing payer type or had

entirely with cash. Medicaid includes Medicaid managed care or fee-for-service unspecified third-party or unknown for payer type.

jamapediatrics.com JAMA Pediatrics Published online August 7, 2023
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» <1% are current prescribers

Train more psychiatrists? « Many psychiatric clinics will not prescribe
buprenorphine

* <0.01% are prescribers

Train more PCPs? » Majority of primary care clinics will not prescribe
buprenorphine

Train more addiction » About 20-40 new board-certified addiction
psychiatrists? psychiatrists per year in the US
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Existing medications: Existing medications: Existing medications:
* Acamprosate * Methadone * Disulfiram
* Bupropion * Buprenorphine * Maltrexone

* Varenicline » Methadone

Potential pharmacotherapies:

» GABA modulators (homeostatic resetters)  * Nicotine patch * Buprenorphine

» CRF, antagonists (stress reducers) Potential pharmacotherapies: Potential pharmacotherapies:

* Glutamate modulators (habit reducers) » GABA modulators (homeostatic resetters)  » Partial agonists of the relevant receptor
» CRF, antagonists (stress reducers) system (intoxication blockers)

 k-opioid antagonists (dysphoria reducer)  « Drug vaccines (intoxication blockers)

Koob et al., 2009. Nat. Rev. Drug Disc.
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After 3 years — if you are sober,
you probably will stay that way.

90% 86% 86%

8()9 It takes a year .............................................................................................................................

704 of abstinence

coo] before lessthan |

s half relapse

40(}6 = G T | E_—— S N | B
30(}6 o e e i J
20(}6 [ NN | G_—_—_—_—_ ) ——— ) E—— 1 E—

Sustaining Abstinent through Year 8
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/
%

0% -
I to 12 months I to 3 years 3 to 5 years 5+ years
(n=157, OR=1.0)  (n=138; OR=3.4) (n=59; OR=11.2)  (n=96; OR=11.2)

Duration of Abstinence at Year 7

Dennis et al, Eval Rev, 2007
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It takes time, but ”
the brain can
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Normal Control
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DAT Recovery
with prolonged Y1 month detoxification)
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Volkow et al., J. Neuroscience, 2001. Methamphetamine
(24 months detoxification)
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