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There will be 2 sessions
on opioids:

@

x Definition of Addiction

x History and Epidemiology

x Opiate use in USA

x Pharmacology

x Review of Opioid Neurochemistry
x Newer semi -synthetic opioids

x Medication Assisted Therapy



Addiction

Addiction to many substances has long been
recognized.

In 1622, Sir Francis Bacon succinctly observed
that:

Athe use of tobaccoécon/
certain secret pleasure so that those who have

once become accustomed thereto can hardly be
restrained therefrom. o




Winat s benane¢ctosome

may (e fieceepoisomtotothers




ADDICTION DEFINITION

Addiction is a treatable, chronic medical disease
Involving complex interactions among brain
circuits, genetics, the environment, and an

ndividual os life experien e@

People with addiction use substances or engage in behaviors that become
compulsive and often continue despite harmful consequences.

Prevention efforts and treatment approaches for addiction are generally as
successful as those for other chronic diseases.

Adopted by the ASAM Board of Directors September 15, 2019
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Manila Opium Den
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The Opium Pipe
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Papaveraceae

Papaver somniferum L.

Red & White Poppy Poppy Bud
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OPIUM ALKALOIDS
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History

Aln 1803, a German pharmacist, F.W. Serturner
isolated the main alkaloid of opium and named it
morphine after Morpheus, the Greek god of dreams.

A Morphine was soon widely used for medical purposes
in Europe and the U.S. But by the end of the century,
addiction to the drug had become a problem.

Aln 1898, while searching for a non-addictive
substitute for morphine, Heinrick Dresser, working at
the Bayer Laboratory in Germany, developed
diacetylmorphine.

A Bayer marketed it under the brand name Heroin. The
new drug, however, turned out to be up to ten times
more potent than morphine.
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BAYER

PHARMACEUTICAL PRODUCTS.

ples of

ASPIRIN

The substitute for the Salieylales, sgreea

eflecta

HEROIN

The Sedative for Coughs,

HEROIN HYDROCHLORIDE

lta water-soluble sl
You will have call for them. Crder
a supply from your jokber,

Wrilte for Hiterature to

" FARBENFABRIKEN OF ELBERFELD CO.

40 Stone Street, New York,

! NI AL

We are now sending to Physlelans through.
out the Unitod States literature and sam-

ble of taste, free from unpleassnt after.
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PHARMACEUTICAL

BAYER

PRODUCTS..

FARBENFABRIKEN OF
ELBERFELD CO.

ASPIRIN

Send for samples

and Literature to

40 STONE STREET,
NEW YORK.
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Produced!|im 1898

BOAYER

PHARMACEUTICAL PROGOUCTS.

Woe nre now sending to Physiclana through.
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AW rite fag tiderstore Lo

FARBENFABRIKEN OF ELBERFELD CO.

40 Stone Straet, Now York,
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Medicine with Opium
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A There were countless patent medicines on
the market containing opium or morphine.
They were sold under such names as:

C Ayer's Cherry Pectoral,

C Mrs. Winslow's Soothing Syrup, Darby's
Carminative,

C Godfrey's Cordial,
C McMunn's Elixir of Opium,
C Dover's Powder, and so on.

ASome were teething syrups for young
children
ASome were "soothing syrups"

ASome were recommended for diarrhea and

dysentery or for WOo me

(IY( 0:H Lhﬂl"‘«[ “:mi
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Godfreyos Cord
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Godfrey's Cordial

A A mixture of opium, molasses for sweetening, and
sassafras for flavoring--- was especially popular in
England.

ADr. C. Fraser Brockington reports that in mid-nineteenth
century Coventry, ten gallons of Godfrey's Cordial-
enough for 12,000 doses- was sold weekly and was

administered to 3,000 infants under two years of age.




Distribution

The nineteenth-century distribution system reached into towns, villages, and
hamlets as well as the large cities. A New England physician-druggist wrote about
1870:

Nl n this town I began business twenty

has increased only inconsiderably, but my sales have advanced from 50 pounds
of opium the first year to 300 pounds now; and of laudanum [opium in alcohol]
four times upon what was formerly required. About 50 regular purchasers come to
my shop, and as many more, perhaps, are divided among the other three

apothecari es I n the place.
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Opium

By: Yves Saint Laurent

EAU DE PARFUM

i

Dior Addict

By: Christian Dior
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Past Year lllicit Drug Use: Among People Aged 12 or Older

No Past Year
lllicit Drug Use

212.9 Million People
(75.1%)

Past Year
lllicit Drug Use
70.5 Million People
(24.9%)

2023

Marijuana

Hallucinogens

Rx Pain Reliever Misuse

Cocaine

Rx Tranquilizer or Sedative Misuse
Rx Stimulant Misuse
Methamphetamine

Inhalants

Heroin

660,000

61.8M

0

15M 30M 45M 60M
Number of Past Year Users

75M




Past Year Prescription Pain Reliever Subtype Misuse: Among People Aged 12 or Older
Who Misused Any Prescription Pain Reliever in the Past Year; 2023

Hydrocodone 42.8
Oxycodone

Codeine

Tramadol
Buprenorphine
Prescription Fentanyl
Morphine
Hydromorphone
Methadone

Oxymorphone

Demerol®

0 10 20 30 40 50
Percent among Past Year Misusers of Any Prescription Pain Reliever ﬂMH'Sq

Substance Abuse and Mental Health
Services Adrinistration




Prescription Sources, 2023

Got through Prescription(s) or Stole
from a Healthcare Provider

47.0%

Given by, Bought from, or Took from
a Friend or Relative

39.1%

From Friend or Relative for Free (28.8%)

Bought from Friend or Relative (7.3%)

Prescription from One Doctor (44.3%) J
Prescriptions from More Than One Doctor (2.2%) / 7\
Stole from Doctor’s Office, Clinic, Hospital, or Pharmacy (0.5%) |

Some Other Way Bought from Drug Dealer or Other Stranger
5.8% 8.0%

Took from Friend or Relative without Asking (3.0%)

8.6 Million People Aged 12 or Older Who Misused Prescription Pain Relievers in the Past Year

Note: Respondents with unknown data for the Source for Most Recent Misuse or who reported Some Other Walidwralidverespetiived. ﬂMHﬂ

Note: The percentages may not add to 100 percent due to rounding. *h“";im'f;ﬁﬁ:;;:ﬁHe"""‘




Internet Access
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Delivered in the privacy of
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Prescription Drug Abuse
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Prescription Opioid Misuse

Pathologist: Meds Killed Daniel Smith

The death of Ann ayeaNoldsoniDanieBvas t h 0
caused by a lethal combination of methadone, Zoloft and
Lexapro, pathologist Dr. Cyril Wecht has revealed to people.

Terr el Owens Says He Di
Suicide
Owens, who was hospitalized Tue

bad reaction after mixing supplements with pain medication
that hedd been taking for an i

pills with my supplement, 06 he s
the pain medication hydrocodone; as for the supplements:
AThe |list iIs too |l ong to tell vy
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Opioid Manufacturer
Purdue Pharma Pleads
Guilty to Fraud and
Kickback Conspiracies

Tuesday, November 24, 20 0

US Dept. of Justice
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Estimated Quantity of Drugs Consumed in the United States

by Drug, 1988-2016

Select Drug
Heroin . " 0
Office of National Drug Policy Control (ONDPC)
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Source: Office of National Drug Control Policy (ONDCP). What America’s Users Spend On Wegal Drugs (W)



Drug Production by Country (Table) Drug Production by Country (Graph) Crop Cultivation by Country (Table) Crop Cultivation b..

Annual Production of Heroin in Mexico

Country Drug
Mexico Heroin
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Heroin Cocaine Methamphetamine

Price and Purity of Heroin in the United States, 2005-2016 a® G

Legend
Bulk Price Per Gram ($) [ ]
Price Per Pure Gram ($ / Pure Gram)
Purity of Drug (Percent) |
. 100%
Heroin
$1,200
Bl%
$1,000
$800 B0% E
= o
1™
=
i $600 E
ke 40%
$400
._.\./.\_.__.\.i __-_ — ' ./—. 20%
$200
$0 e
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year

Source: Drug Enforcement Administration (DEA).
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MNumber of Submissions

Number of Drug Seizure Submissions to the National Forensic Laboratory
Information System by Drug, 2002-2023

Multiple values

Drug
Carfentanil
Codeine
Fentanyl
Furanyl Fentanyl
Hergin
Hydrocodane
Marphine
Oxycodone
Tramadol
Xylazine

Source: Drug Enforcement Administration (DEA). National Forensic Laboratory Information System (NFLIS).
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Inpatient Stays Per .. ED Visits Per 100,0..

0 27

B rge1-24
Age 25-44

B Age 4564
Age 65+

. Age<1

90.

Rate of Opioid-Related Hospital Visits (per 100,000 population)
in the United States by Age, 2005-2020

—//SSOB
3 9.8

G : 355.7

.9
2005

3.5
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Age

Inpatient Stays

Source: Agency for Healthcare Research and Quality (AHRQ). Healthcare Cost and Utilization Project (HCUP), Nationwide Emergency Department Sample (NEDS).



Drug Induced Deaths Drug Induced Deaths
by Sex by Race

Number of Drug Induced Deaths

in the United States by Sex, 1979-2022

Females Males | Metric
D Age Adjusted Drug-Induced Death Rate (per 100,000 population)
@ @ @ Mumber of Drug Induced Deaths
Number of Drug Induced Deaths et Gl g e e 2
Drug induced female Drug induced male

an goo 78,614 deaths deaths

2022 33,495 T8 614

2021 33,810 77,308

000 2020 29,489 66,607

2019 24,118 50,393

2018 23,809 47,338

2017 25,023 48967

000 2016 23,334 43,831

2015 20,588 34,815

2014 19,204 30,510

2 noo 2013 18,090 28,381

E 2m2 17,225 26,594

b 2011 17,100 26,444

3 2010 16,017 24,376
2 00

: 2008 15,132 24,015

E 2008 14,721 23,028

= 2007 14,488 23,883

5 o0 2006 13,889 24507

= 2005 12,333 21,208

= 2004 11,349 19,362

000 2003 10,297 18426

2002 4,308 16,734

2001 7452 14,253

2000 6,583 13137

wo 1999 6,243 12,885

1908 5464 11,462

3,656 1997 4,982 10,991

0 3,445 1506 4,750 10,093

1981 1986 1991 1996 2001 2006 2011 2016 2021 1095 4,309 9,900

Year 1904 4,432 9,491

Source: Centers for Disease Control and Prevention (CDC). Wide-Ranging Online Data for Epidemiologic Research (WONDER).
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Drug Induced Deaths
by Sex

Drug Induced Deaths
by Race

Age Adjusted Drug-Induced Death Rate (per 100,000 population)

in the United States by Race, 1979-2022

Blacks

Non-whites

Whites

Metric
@ Age Adjusted Drug-Induced Death Rate (per 100,000 population)
O Number of Drug Induced Deaths
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Age Adjusted Drug-Induced Death Rate (per 100,000 population)

34,30

1981 1986 1991 1996 2001 2006 2011 2016 2021

Year

Age Adjusted Drug-Induced Death Rate (per
100,000 population)

47.50 Drug induced D:"gni_rfhl:f:d Drug induced

Black deaths deaths White deaths
2022 47.50 33.90 34.30
2021 44.10 31.60 34.90
2020 35.90 25.80 31.10
2019 2540 18.40 24.50
2018 22.00 16.00 24.00
2017 21.10 15.50 25.20
33.90 2016 17.60 13.20 23.30
2015 12.80 9.90 19.40
2014 11.10 8.80 1740
2013 10.20 8.10 16.40
2012 9.30 7.60 15.60
2011 9.20 7.50 15.60
2010 8.70 7.00 14.60
2009 9.10 7.40 14.00
2008 9.30 7.40 14.00
2007 10.90 8.40 13.80
2006 12.70 9.80 13.60
2005 11.10 8.60 12.00
2004 10.00 7.90 11.20
2003 9.90 7.70 10.50
2002 9.90 7.60 9.50
2001 9.20 7.00 7.80
2000 9.00 6.90 7.10
1999 9.30 7.20 6.80
1998 8.20 6.60 6.20
1997 8.30 6.70 5.80
1996 8.00 6.50 5.40
1995 8.40 6.80 5.10
1994 acn £ nn £ an

Source: Centers for Disease Control and Prevention (CDC). Wide-Ranging Online Data for Epidemiologic Research (WONDER).




Severity of OUDs, 2023

100
<
L
g 80
é
5 60
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8 40
w
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=
S 20
©
&L
0
Any Past Year Past Year Use but Not Past Year Misuse of
Prescription Pain Misuse of Prescription Prescription Pain
Reliever Use Pain Relievers Relievers

m® Severe Substance Use Disorder
O Moderate Substance Use Disorder
m Mild Substance Use Disorder

Note: As shown in Table 1, the number of criteria for prescription pain reliever use disorder differed fopp=upiptiwh@eirsteiélers in the past year or who used but did not misuse them. Regardless of the
criteria used for classifying people as having a prescription pain reliever use disorder, people who meet twe or threencsiterd er ed t o have a fimil do disorder, ﬂM

di sorder, and those who meet six or more criteria are considered to have a fsevereo dijs et

Sevvioes Administration




Treatment for SUD

189,000 Adults (0.5%)
Sought Treatment
36.7 Million Adults (94.7%)
T— Did Not Perceive
Need for Substance
1.9 Million Adults (4.8%) Use Treatment
Did Not Seek Treatment
but Thought Should Get
Treatment

39.6 Million Adults with a Substance Use Disorder Who Did Not
Receive Substance Use Treatment

SAMHSA

. . . . Subistance Awase and Mental Healh
Note: Adults with unknown information for perceptions of need for substance use treatment were excluded. Services Admintstration




So, what Is an opiloid?



Structures of Opioids and Opioid Antagonists Chemically
Related to Morphine

MOHEHINE

CHEMICAL RADICALS AND POSITION®

MONPROFRETARY NAKE OTHER CHANGES
Morphing ={3H ={H —CHy
Herwin OCOCH; —OCOCH, CHg
Hydromaorphane OH =0 —CH,
Chxymarphone —0OH = _C'H.:l (1 (2

| Levorphanol —H —H —CH, AR

| Levallorphan —OH —H —CH,CH=CH, (1), 43)

| Cofleine —CHA —{OH _EH“ —
II:. drocmkine _1_‘_](:}-3 —1:] _CHH flh
Lrxyendone —ﬂﬂl‘-‘: 0 —CH, (1 i
Malmelenc —OH — CHa CH _ () q2]
Maborphine —iC1H —0H —CH CH=CHg —
Maloxone OH == CH,CH=CH (1. {2]
N alre g o —OH = CH _ (12

F .
It|||1'|.'|'u'-r|'||1 n —i0H —ﬂ:l'h ':Hz . :-' (1) (4]
|'.i|II-:'||"|:::I'|-'\-| oM H f_:H:, - (10 d27.13)
Goodman & Gil mands Phar macol 09y
Malbuphine OH CHy—" ™ (1 (2]
42
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o)

MORPHINE DERIVED
e.g. oxycodone

@)

THEBAINE DERIVED MORPHINANS
e.g. etorphine e.g. butorphanol

buprenorphine l
N N N
PHENYLPROPYLAMINES PIPERIDINES BENZOMORPHANS
e.g methadone e.g. pethidine e.g. pentazocine
fentanyl ketocyclazocine

bremazocine

Chemical template of morphine-related drugs illustrating
the progressive simplification of the structure.




Opioid Receptors

u Mu,,, (M)
U Zeta (7)
U Kappa (k. 3)

U Delta (d,,)



Opioid Receptors

UMu;, (m) analgesia, euphoria
UMu, (m) constipation, respiratory depression
U Kappa (ki,3) spinal analgesia, dysphoria

U Delta (d) euphoria



Opioid Receptors

X enkephalins —

X endorphins —

X dynorphins-- k

— dm



Opioids/Receptor Classes

e
T e e I
o o e R—
e E—

P=partial Goodman & Gilman's Pharmacology
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Functions of Drugs at mu Receptor

48

Full agonists:

U Occupy the receptor and activate that receptor

U Increasing doses of the drug produce increasing
receptor-specific effects until a maximum or toxic
effect is achieved

U Most abused opioids are full agonists




Drugs and medications that activate mu receptors as full agonists.

codeine fentanyl sufentanyl
heroin hydrocodone morphine
meperidine oxycodone oxymorphone

loperamide propoxyphene Paragoric

hydromorphone LAAM diphenoxylate

methadone tapentadol levorphanol




Fentanyl Lollipop
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