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Objectives:

u Decrease barriers for MOUD

u List portals of entry, e.g., access points for care.

u Teach the relative effectiveness of options for MOUD.
u Implement low threshold care in your practice.

u Use evolving initiation/induction strategies in an increasingly
complex environment

u Practice harm reduction or outcome centered care



Course Content

A Little Epidemiology
Neurobiology of SUD u Concepts of Maintenance Therapy

Pharmacology of Medications for I opulations

Opioid Use Disorder (MOUD) u  Management of Acute Pain

Evidence Supporting MOUD u  Misc. Topics

Making the Diagnosis
How t o oBuped in the ED/ Hospital/or
Clinic

How to Have Patient Start at Home,
e.g. Home Induction/Initiation



Removal of the X -walver

u December 29, 2023, President Biden signed the Consolidated
Appropriations Act.

u Section 1262 rescinded the X -waiver required to prescribe
buprenorphine products for the treatment of Opioid Use Disorder

u All associated requirements including recommendations for
counseling and patient limits also eliminated.

u  SAMHSA and DEA list the educational requirements that will be
required to renew your DEA registration.



What does this mean?

u  What gaps in expertise and knowledge exist among providers that could be
alleviated with training?

u Has access to MOUD increased, remain unchanged, or decreased? To date,
providers prescribing MOUD has only minimally increased.

u Can we get buy -in to low threshold care (aka harm reduction), outcome
directed care and warm handoffs?

u  Pharmacologic management is easy, but diminishing stigma is complex! What
can you do?

u Other options for increasing access:
u Telehealth
u Collaborative practice agreements with pharmacists
u EMS initiation post -overdose with Emergency Physician  surpervision



Key relevant resources 10

Shatterproof/ACEP Stigma Video, shatterproof.org

u Consensus Recommendations on the Treatment of Opioid Use Disorder in
Emergency Departments, Annals of Emergency Medicine vol. 78, 3, Sept
2021.

u CA-Bridge Protocols/ bridgetotreatment.org

u CDC Clinical Practice Guideline for Prescribing Opioids for Pain n United
States, 2022; MMWR/ November 4, 2022/ vol. 71, pg 54.

u  VA/DoD Clinical Practice Guideline for the Use of Opioids in the
Management of Chronic Pain, May 2022.

u npsdiscovery@cfsre.org

u Andrew Herring, papers, high dose induction/initiation strategies, extensive
clinical experience

u  Miller, William, Rollnick, Stephen, Motivational Interviewing , 4™ edition, 2023,
Guilford Press.




American Soclety of Addiction
Medicine (ASAM) Definition of
Addiction, Sept 15, 2019

u Addiction is a treatable, chronic medical disease involving complex
Interactions among brain circuits, genetics, the environment, and an
Il ndi vidual 6s | i fe experiences. Peopl e witl
substances or engage in behaviors that become compulsive and often
continue despite harmful conseguences.



www. hi

Recommendations: vauidel

nes.org

Avoiding Substance Use -Associated
Discrimination

CLINICIANS SHOULD EXAMINE THEIR ASSUMPTIONS AND DECISIONS
FOR ANY PERSONAL BIASES THAT MAY AFFECT THEIR ABILITY TO PROVIDE
EFFECTIVE CARE FOR INDIVIDUALS WHO USE SUBSTANCES. (A3)

CLINICIANS AND OTHER STAFF INTERACTING WITH PATIENTS SHOULD
USE NEUTRAL TERMS TO DESCRIBE ALL ASPECTS OF SUBSTANCE USE AND
AVOID LANGUAGE THAT PERPETUATES STIGMA (SEE CHANGING THE
LANGUAGE OF SUBSTANCE USE). (A2)

NYSDOH AIDS Institute Clinical Guidelines Program FEBRUARY 2023



Stigma and Language: What We Say and How We Say It

Matters

-\

The Real Stigma of Substance Use Disorders =

In a stucly by the Recovery Research Institute, participants were asked how they felt about two people
“actively using drugs and alcohol.”

One person was referred to as a The other person as
“substance abuser” “having a substance use disorder”

._,-.
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No further information was given about these hypothetical individuals.

THE STUDY DISCOVERED THAT PARTICIPANTS FELT THE
"SUBSTANCE ABUSER" WAS:

less likely to benefit from treatment

more likely to benefit from punishment

more likely to be socially threatening

more likely to be blamed for their substance related difficulties and less likely that their
problem was the result of an innate dysfunction over which they had no control

+ they were more able to control their substance use without help

Three types of
stigma

A Public stigma: negative attitudes and fears

that isolate those with addiction

A Structural stigma: excluding those with
addiction from opportunities and resources
A Internalized stigma: believing negative

stereotypes about oneself
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Grayken Center for Addiction
Boston Medical Center
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Non-stigmatizing.anguage

Personwith a substance use
disorder

Babies born with an opioid
dependency

Substance use disorder or
addiction

Use, misuse

Risky, unhealthy, or heavy use

Person in recovery
Abstinent
Not drinking or taking drugs

Treatment or medication for
addiction

Medication for opioid use
disorder/alcohol use disorder
Positive, negative (toxicology
screen results)

Stigmatizing Language

Substance abuser or drug abuser
Alcoholic

Addict

User

Abuser

Drunk

Junkie

Addicted babies/born addicted

Drug habit
Abuse
Problem

Clean

Substitution or replacement
therapy

Medication -assisted treatment
Clean, dirty




OUD a Major Public Health Issue




The Scope of The

Opioid -Related
Overdose Epidemic




Morphine Heroin Fentanyl

Diacetylmorphine




Lethal Opioid Doses

-
Opioid Relative Potency

Heroin Fentanyl Carfentanil

Morphine |
x1

Heroin X2

Fentanyl x100

Carfentanil x10,000

SOURCE: DOI:




Fentanyl Disguised as Other Drugs Is Linked to a
Spike in U.S.Overdoses

Fentanylcontaminated
Cocaine

Fentanylcontaminated

Fentanyl-contaminated Xanax Hydrocodone

REAL COUNTERFEIT
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Increasingly Unsafe Drug Supply
Adulterated With Xylazine

A Xylazine is a nonopioid sedative with analgesic and muscle relaxant properties.
A FDA-approved as a veterinary tranquilizer
A Acts as a central alpha 2 adrenergic receptor agonists
A>XZX33XT °- J° 293 J«27Z
A Increased prevalence of xylazine with presence in drug seizures in 48 out of 50 states
A Complicates overdose reversal
A Patients describe complicated withdrawal symptoms.
A Increases risk for necrotizing skin wounds

SOURCE: DOI:10.1111/j.1365 -2885.1988.th00189.x;
10.1016/j.drugalcdep.2022.109380; 10.1001/jamanetworkopen.2024.0572;



Rates of Opioid Overdose Deaths, Sales, and
Treatment Admissions, United States, 1999 - 2010

—gbe= Sales per kilograms per 10,000 people

Current EpidemIC 8 wisdem oaths per 100,000 people

Began With ;
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SOURCES: NVSS, 19992008: ARCOS of the DEA, 1999-2010: Treatment Episode Data Set, 1999-2009.




Prescription Opioid Crisis Focused on Needs of
White Individuals With Opioid Addiction

IIIII I =

A It was driven by overprescribing ' THE ADD'CTS NEXT DOOR

of opioids to treat chronic pain.
West Virginia has the highest overdose death rate in the country. Locals are

fighting to save their neighbors—and their towns—from destruction.

B e

A Early focus on the prescription
opioid crisis centered on the W By Margaret Talbot

needs of white individuals from i Ao N e e e 7 T
rural and suburban areas.




From 1999-2021, almost 645,000 people died
from an overdose involving any opioid,
Including prescription and illicit opioids.

In 2022, over 100,000 people died from an overdose.
Over 75% of deaths involved an opioid.

DzCenters for Disease Control and
Prevention



The Overdose Crisis is an Epidemic with 4 Waves

14
e RX OpiOids ====Heroin ===Fentanyl (NoO Stimulants) == Fentanyl (With Stimulants)
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1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Wave 2 Wave 3 Wave 4

Wave 1

Rise in Heroin Rise in Fentanyl Rise in Fentanyl

w/o Stimulants w/o Stimulants with Stimulants
in 2010. in 2013. in 2015.

Rise in RX
Opioids in
Early 2000s.

Adapted from DOI: 10.1111/add.16318
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@ A Opioid addiction impacts individuals from every
TX2a-2z3]J°| N J«T ~ - N - XN-

A Overdoses are the leading cause of accidental
ﬂ,, death in the US, with opioids being the most
common drug, particularly fentanyl.

A Overdose deaths contributed to declining ,
@ - EX3J KK KB ZX XE° XN°J«NE

A The social costs of OUD and fatal opioid
0 - EX3 T-" X’ CJ’ - /X3 a ©3:3

. A Recent years characterized by increased deaths
o from polysubstance and rising racial disparities
= In fatal and nonfatal overdoses.
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Criminal

Medical care legal system
s ad
Substance use lllegal supply
disorder treatment and supply control
Person who
uses opioids ]
Education Family Harm reduction

- . ﬂ\ The Opioid
'I\ Ecosystem

sponders

Employment

mnlelen

Income support 'E

and homeless services Child welfare
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Social Determinants of Health
(SDoH)

A SDoH are conditions within a home,
school, neighborhood, and community

Relationship that affect a wide range of health,
functioning and quality -of-life outcomes
and risk.

A SDoHJ 3 X ZzZN-2°KXEW «° Xz3]
overlapping social structures, policies, and
economic systems, including the social
and physical environments, health services
structure, and societal factors responsible
Z-3 a._.’o « X2 A ° X" YZ

Socio-Ecological Model - The World Health Organization

SOURCE: Healthy People 2030, 2021, HHS

A

Aghh Commission on Social Determinants of Health (CSDH), 2008, WHO



Trauma May Predispose Individuals to
Develop an SUD and May Worsen Outcomes.

ABUSE NEGLECT HOUSEHOLD DYSFUNCTION
&= | O | (e il
~ S I
Physical Physical Mental lliness Incarcerated Rela
® n -9 - -]
. o O -
L
Emotional Emotional Mother Treated Violer8lybstance Use

A

-

Sexual

€D,

Divorce

A Adverse Childhood Experiences are
strongly associated with SUD.

A Those with 4+ ACEs have a4 to 12-
fold increased risk of SUD

A Traumaand PTSDare associated
with wor se SUD treatment
outcomes.

SOURCE: DOI: 10.1016/s0749-3797(98)00017 -8.



Trauma-Informed Approaches to Care

A Realizethe widespread impact of
trauma.

A Recognizethe signs and symptoms

of trauma in patients, families, staff.

A Respond by fully integrating
knowledge about trauma into clinic

policies, procedures, and practices.

A Resist re-traumatization.

REALIZE RECOGNIZE
the prevalence the impact
RESILIENCE &
RECOVERY
RESPOND RESIST
appropriately re-traumatization

SOURCE: SAMHSA Tip 57



Number of Drug Overdose
Death by Drug Class
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12-Month Ending Period

Legend for Drug or Drug Class ---- Reported Value

Cocaine (T40.5) Psychostimulants with abuse potential (T43.6)
Heroin (140.1) Synthetic opioids, excl. methadone (T40.4) O Predicted Value
Methadone (T40.3)

Natural & semi-synthetic opioids (T40.2)
Opioids (T40.0-T40.4,T40.6)

12 months ending
April 2028



Adolescents and young adults

u  2/3 individuals in OUD treatment first use before 25
u 1/3 use before 18

u 2021 Monitoring the Future, 10% high school students used
prescription opioids nonmedically.

u OD deaths 14 -18 doubled 2019 -2021
u Counterfeit drugs driving problem
u Fentanyl responsible for 75% of all deaths in teens

u Most deaths opioids, plus benzos, and methamphetamine or
cocaine.

Hadland , Scott, MD, MPH, MS, 2022 American Academy of
Pediatrics National Conf, Anaheim, CA

34
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Thoseat greatest risk of death
often most marginalized

Peopleexperiencing
Incarceration, homelessness,
seriousmental illnesshave
markedlyhigherratesof
overdosedeath

Treatmentmodelsnot desighed
with thesepopulations inmind

Death Rate Per 100,000

Death Rate Per 100,000

2000.0

1500.0

1000.0

500.0

0.0

Opioid Death Rate 16 to 30 Times Higher
for Individuals Experiencing Homelessness

Homeless (Coded) Homeless (Modeled) Mot Homeless

Opioid Death Rate 120 Times Higher
for Individuals with Histories of Incarceration

Incarceration History

No Incarceration History


http://www.mass.gov/files/documents/2017/08/31/legislative-report-chapter-55-aug-2017.pdf

Receipt of opioid use disorder treatments
prior to fatal overdoses and comparison to
no treatment in Connecticut,2016  -2017

HEIMER, ET AL, DRUG AND ALCOHOL DEPENDENCE 254 (2024) 111040



Medication vs. Non -medication
Treatment

u

Relative risk is reduced following exposure to MOUD treatment, even
If treatment was not continued.

Exposure to non -MOUD treatment provided no protection against
fatal opioid poisoning.

To reduce overdose deaths access to agonist -based treatment
needs to expand.

This is unlikely to succeed if access to non -MOUD treatment is made
more available through misappropriation of opioid settlement
dollars to non -evidence based intensive outpatient and residential

treatment.
u Heimer, R., et al, Drug and Alcohol Dependence 254 (2024) 111040



ause mortality

No association found between Naltrexone and

mortality!

u Marc Larochelle, Annals of Internal Med. Aug

PAONRS




i In 12 months after nonfatal overdose,
11% ofparticipantsreceivedMMT for
medianof 5 months, 17%bupefor
median of4 months,and 6%NTX for
medianof 1 month
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i Despite short duration of treatment,
therewas areductionin allcause
mortality with MMT (AHRD.47)and
bupe (AHRO0.63). For NTX, ther&as
no mortality benefit (AHR1.44)




OverdoseMortality

2
I
o
>
c
o
0
o
[0
o
o
Q
S
i
o
@
o
Q
3
c
o

In Treatment Out of Treatment
.=";|i|ii‘~i‘ I"alli.."il_ 4.6

N=15831peopletreated with buprenorphineverl.1-4.5years(Sordo 2017Apr 26;357:)1550.)




Opioid Use Disorder

1. Tolerance 2
2. Withdrawal 2

Loss of Control

3. Larger amounts and/or longer periods

4. Inability to cut down on or control use

5. Increased time spent obtaining, using,
or recovering

6. Craving/compulsion

Use Despite Negative Consequences
7. Role failure: work, home, school

8. Social, interpersonal problems

9. Reducing social, work, recreational activity
10. Physical hazards

11. Physical or psychological harm

APA. (2013). DSM (5th ed.)

1Mild (2-3), moderate (4 -5, severe (06)
2Not valid if opioid taken as prescribed




2 you found that when you started using, you end
you intended to?

" 5. Have you missed work or school or often arrived late becau
-~ were infoxicated, high or recovering from the night before?

L i N
}',Hj’ 6. Has your use of opioids caused problems with other people
~ with family members, friends, or people at work?

. 7.Have you had to give up or spend less time working, enjo:
or being with others because of your opioid use?






Neurobiology of Addiction +

u Polymorphisms of drug receptors appear to be associated with phenotypic
expression of vulnerability once opioids consumed

u Adverse Childhood Events (ACES)

u Events surrounding first exposure are ofter
u Family
u Local environment/potential recovery environment

u latrogenic (the prescription opioid epidemic A Purdue Pharma and others with influence
of CMS and JCAHO

u  Concomitant Psychiatric Disease

u A minority of patients with SUD have severe psychiatric illness as well, but anxiety, mood
disorders, and trauma disorders common as well as personality disorders

Saxon, 2005



WHY DO PEOPLE USE DRUGS?

To lessenanxiety, worries, fears, depression,

TO FEEIBETTER hopelessnessand withdrawal; to relieve pain,

both physical andemotional

“asan



Addiction Is a Biopsychosocial Disease

Biological

Psychological

%

Social




All addictive drugs act directly or indirectly
AE N X 2 7 N ° J°

Activation of the reward
pathwayloy@addiCtive drugs

Dopamine

i



Natural Rewards and Dopamine Levels
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Effects of Drugs on Dopamine Levels
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% of Basal Release

Effects of Amphetamines on Dopamine Levels
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REPEATED DRUG USE SENSITIZES THE DOPAMINE RESPONSE
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STRESN.SO SENSITIZHHEDOPAMINE RESPONSE

O  Intermittent episodic stress
O Non-stressed control

20 40 &0 B0 100 120

Tme (min)

Slide credit: ASAM DATA 2000 Treatment of Opioid Use Disorder course, 2021
Shimamoto 2011



FRONTAL DOPAMINE

Reward
Pathways

Mesolimbic

. . NUCLEUS
Dopaminergic ACCUMBEN
Circuitry

(Limbic System)




Opioid Binding 57

Prefrontal Cortex

p';:_.__ _;L “.:9'\':. )
Thalamus® .

NIDA, 2017



The Neurobiological Challenge of Addiction

Cingulate cortex

1\ Increase reward drive

Accumber
(reward
motivational drive)

Source: Yasmin Hurd, PhD



Three Stages of the Addiction Cycle

Binge or
Intoxication

A Stage 1: Binge or Intoxication

A Stage 2: Negative Affect or
Withdrawal

A Stage 3: Preoccupation or
Anticipation (Craving)

Withdrawal
or Negative
Affect

Preoccupation
or Anticipation

SOURCE: DOI: 10.1001/jamapsychiatry.2018.3126



Acute Opioid Withdrawal

Symptoms / Signs

\IIVI Anxiety, drug craving

Yawning, sweating, runny nose, tearing eyes, restlessness, insomnia
Dilated pupils, gooseflesh, muscle twitching, muscle & joint aches
Nausea, extreme restlessness, elevated BP, heart rate > 100, fever

SISEI(E] \/omiting, diarrhea, abdominal cramps, curledup body position



Resting Pulse Rate w R Tremor

SCORE: 0-4 SCORE: 0-4

. Sweating Yawning
- N SCORE: 0-4 SCORE: 0-4
Restlessness s> Anxiety or Irritability
SCORE: 0-5 SCORE: 0-4

Clinical Opiate

Gooseflesh Skin

Withdrawal O "G

SCORE: 0-5
SC&|E (COWS) Bone or Joint Aches
SCORE: 0-4
SCORE
\  Runny Nose or Tearing 5-12 mild

7Y SCORE: 0-4

13-24 moderate
25-36 moderately severe

Gastro-Intestinal Upset

[ ]
SCORE: 0-4 m= >306 severe




Determinants of

Withdrawal Risk

Exposure to steady state level of medication:

d

Neuro-adaptation to opioids

Higher intensity withdrawal from:

d

d
d
d

Higher steady state levels

Longer term exposure

Faster rate of medication clearance
Short vs. long haltlife agents



Transition from Positive to Negatively Reinforced Drug Use

ﬂ Abstnence‘ l Abstinence
Abstinence

Relapse Relapse
Relapse

Early Late dependence -
Heavy use ” H dependence neuroadapted state

Impulsive stage Compulsive stage

Binge Prolonged

/ mtoxucat»on\ / intoxication \

Reward Pleasurable Relief .
- Relief
craving effects craving

\ Abstinence / \Protracted abstinence

Neutral effect Negative effect

Positive ‘ Negative
Reinforcement Reinforcement

From: Koob GF, Alcohol Clin Exp Res, 2003, 27:232-243.




Tolerance, Physical Dependence, and OUD

Chronic Opioid Exposure

Tole rance Both tolerance and P hySICaI
physical dependence D epend ence
Increased dosage are physiological Signs and symptoms
needed to adaptations to chronic of withdrawal by
produce specific effect, | opioid exposure and abrupt opioid
develops rapidly for DO NOT equal cessation, rapid dose
CNS and respiratory addiction or opioid reduction.
depression. use disorder.




Biology (Genes/Development) < C— Enwronmgzt,elirp;:ignea?i’gcs, Social

, : Development Of
Drug/Alcohol Use SUbStance USe
= Brain Mechanisms - Dlsorders

Involves Multiple
Factors
Substance Use Disorder



Opiates and Opioids

Opiates: Opioids

Natural compounds present in opium Manufactured as:
poppies:e.g., morphine, codeine, derived
igieline VS from an opiate, e.g., heroin,

oxycodone, hydromorphone,
buprenorphine

completely
synthesized to function similarly
to natural opiates, e.g.,
methadone, fentanyl, nitazenes



Endogenous Opioids and Their
Receptors

Beta Endorphins
Enkephalins

Dynorphins

Nociceptin /OrphaninF / Q

Most of the clinically -significant effects of prescribed and illicit
opioids are attributed to activity at the mu -opioid receptor



BEWARE OF KRATOMASK
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Mu-Opioid
Receptor

d
d

G-protein coupledreceptor

Subtypes and > 100
polymorphismsto the mu-
opioid receptor gene

High affinity for beta-endorphin
and enkephalins

High affinity for morphine
Low affinity for dynorphins

Acute changes in neuronal
excitability via "disinhibition" of
presynaptic release of GABA
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Buprenorphine Kappa -opioid Receptor

Antagonist

Stimulation of
kappa -opioid
receptor with
dynorphin -like
peptides

Buprenorphine is an
antagonist at the
kappa receptor

S Inhibits dopamine release In the
striatum (nucleus accumbens and
caudate putamen), inducing
negative mood state in humans and
animals

8§ Antidepressant -like effects
8§ Anxiolytic effects

§ Prevent stress-induced negative
emotional states










Fentanyl and Norfentanyl Elimination

—o— MNorfentanyl
—a— Fentanyl




u Xylazine is a non -opioid used as a sedative, anesthetic, muscle
relaxant, and analgesic for animals. It is a strong synthetic alpha -2
adrenergic agonist, synthesized in 1962 in Germany by Bayer as an
anti -hypertensive, analgesic, hypnotic, and anesthetic. It was not
approved for human use due to severe CNS depressant effects.

u A veterinary medication used for procedural sedation in both small
and large animals (approved for veterinary use in the US by the FDA)

u Not a controlled substance; not scheduled in the US as it is not
Intended for human use

u When used in combination with opioids, enables use of lower doses
of opioids and enhances both sedation and anesthesia

u Initially emerged sporadically in the literature as a substance of use in
the 1980s and 1990s, emerged as a substance of widespread misuse in
Puerto Rico I n the earl|l yan2steiddde and wa
caball oo



u Xylazine in the drug supply is following a multi -
year progression of appearing increasingly in the
unregulated drug supply

u Over the last decade, the number of novel
psychoactive substances (NPS) has increased,
and they have increasingly replaced the

historical heroin supply in parts of the US and
Canada

u heroin ->heroin + fentanyl ->heroin + fentanyl +
carfentanil + etizolam ->heroin + etizolam +
Isotonitazene /nitazenes, etc. + flualprazolam +
xylazine + brorphine + O-DMST + U47700

u What does all this mean?



, Pharmacology, and CI mM’ Eff

st that stimulates central alpha -2

sympathetic nervous system  outflow
reases the release of NE and dopamine)

RESSIONNo effect on respiratory rate, blunted
airway occlusion (hypoxia) similar to other sedatives
pines, barbiturates), synergistic effect with opioids

to imidazoline compounds, such as clonidine,
dine, oxymetazoline, tetrahydrazollne , tizanidine, and

N

ajor clinical effect isprofound sedation
But NO imidazoline receptor activity, so NO
ypotension/bradycardia
Increase in vagal tone is reported in the veterinary
~ literature
Acts on alpha -2 receptors in pancreatic beta cells,

inhibiting insulin release ->hyperglycemia
One of xyl azi neod sxyldieethaslbeeh i t es, 2,
classified as potentially genotoxic and carcinogenic in
P4 humans based on animal studies
" Pharmacokinetics:
Typical anesthesia dose ranges (0.2-1 mg/kg IM or IV)
Time to effect is1-2 minutes (depending on administration
route); lipophilic, diffuses widely, good bioavailability
/ Average duration of substance effect up to 4 hours, but can
- last longer

ﬁma nl(latrOSOSE I%Zril[.)l

Forensic Sci Int. 2014 Jul;2
BCCDC Harm Reducti

ToxTalks, Blue



Warning, the
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Lipophilicity

Faster route has a
greater misuse
potential

Shorter half-life
has a greater
misuse potential

SmokingA
Injecting IV A

Injecting SQA
Oral/Intranasal

Fentanyl A
Heroin A
Methadone




\Y[¥
Receptor

Full Agonist Binding

d

activates the Mu receptor.

IS reinforcing/rewarding.

IS the riskiest opioid type (i.e., sedation and
respiratory depression).

d includes fentanyl, heroin, methadone, & others.

Q1 Q4



AP

Partial Agonist Binding Mu
Receptor

A partial agonist
d activates the Mu receptor with ceiling effect.
d is relatively less reinforcing/rewarding.
d Is a less risky opioid type (i.e., sedation and
respiratory depression).
d includes buprenorphine.

25



Mu
Receptor

Antagonist Binding

d occupies without activating.

d is not reinforcing/rewarding.

d blocks or displaces opioid agonists.
d includes naloxone and naltrexone.



#A°3 X«-3°| «XZ° 27 « ©

Bupaffinity is higher Mu

Bound to receptor Receptor

d IS the strength with which a drug physically binds to a receptor.
IsaveryZhigh; it willdisplace“fult agonists.

high or low, is NOT the same as receptor activation
(agonist or antagonist).



)pioid Receptor Range of

renorphine |0.21t0 1.5
] any| 0.7t0 1.9
{Methadone 0.721t0 5.6

1 to 3 (antagonist effects)

|Naloxone

Mlorphine

1.02to 4

65 to 135

ioid antagonists on & U-, and a-opioid receptorswith and without agon

id pretreatl



https://pdsp.unc.edu/databases/pdsp.php

Receptor Dissociation

DISSOCIATION
IS the speed (slow
or fast) of dis
engagement of
drug from the
receptor

"OPOAT |1 OPEE
dissociation Is
slow

Buprenorphine
stays on the
receptor a long
time and blocks
full agonist from
binding



Opioid Blockade

Mu Opioid Receptor Binding Potential

Control & ®% P 4 \ Binding
\o ‘.‘%‘! (@ ) v Mf Potential
‘ : (Bmax/Kd)
{24 X S
BUP 0 f o > 4 & d 4
H
BUP 2 | "
N A L

BUP 16



High affinity partial mu
opioid agonist (higher
than naloxone, fentanyl)

Buprenorphine
Summary

Analgesic properties are
shorter lived (4 -6 hours)

0oCei ling effecto
respiratory depression




u Can also be given |V at a
much lower dose (0.3mg) due

to 100% bioavailability




Pharmacology Highlights
Buprenorphine

u Comes as mono (buprenorphine) and combo
(bup -naloxone) products

u Naloxone is Inert sublingually, may occur with
high doses of combo

u Combo products preferred to prevent diversion
and discourage misuse by injection

u If injected, naloxone competes with buprenorphine to
limit euphoria and overdose

u Use the combination products

Goldsworthy, 2008
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Initial Use Chronic Use

Adapted From Dole et al., 1996. DOI: 10.1001/archinte.1966.00290160004002



Pharmacology
Highlights
Buprenorphine
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u Walsh, 1994
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Fespiratory rate
(breaths/min)

Buprenorphine dose (mg)




Webster, 2020
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Pharmacology Highlights
Buprenorphine
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Buprenorphine induces ceiling in respiratory depression

but not in analgesia of Multiple Sublingual Buprenorphine Tablets

A et o . Dot 17" in Dose-Escalation Trials
25 -
Domenic A. Ciraulo, MD, Robert |. Hitzemann, PhD, Eugene Somoza, MD,

Clifford M. Knapp, PhD, John Rotrosen, MD, Ofra Sarid-Segal, MD,
Ann Marie Ciraulo, BN, David J. Greenblatt, MD, and C. Nora Chiang, PhD

38 subjects
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Pharmacology Highlights 102
Buprenorphine

u 2% of |V opi ol d users report buprenorphine

u Of those using diverted buprenorphine, 72  -80% report use for
symptom management, e.g., withdrawal, and suppression of
cravi ng

u May be public health signal that treatment needs not being met

u need for improved access/expansion of treatment

u Part of addiction long -term care can be urine drug testing for bup
with metabolites

Goldsworthy, 2008 Cicero, 2018
Daniulaityte , 2019
Genberg , 2013
Robbins, 2021



MEDICATIONS are the MOST EFFECTIVE 103
Treatment for OUD

A . ~80 8 90+% annual
relapse rate. Incarceration with forced abstinence, also does not work.
Both increase the risk of lethal overdose post -discharge. Only 28% of
residential programs provide MOUD.

A Twelve Step programs alone, without medications have a LOW rate of
patient retention and sobriety at one year, when treating OUD (possibly
<10%).*

A Retention rates in MOUD programs vary broadly, dependent upon
multiple factors, with 1 year recovery of ~10 to 80%, but average ~40 -
50%.

Kakko, 2003 :
*Poor data collection from most of these programs.




Buprenorphine: Maintenance vs Taper
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Buprenorphine

Maintenance vs Taper Prescription OUD

Completion 14
wk trial:

Taper: 11%

Maintenance:
66%

Maintenance condition

Taper condition

Mean % urine

negative:
Taper: 35%
Maintenance:
53%
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PWUDfacenumerousbarriersto engagein services:

| Registrationthreshold (accessingareand staff)
| Competencehreshold(ability to communicate needs)

| Efficiency threshold O 7 Bbdudthosewho need1000cupsof coffee
beforethey start to speak aboutheirl AAAOe 6

| TRUST

Low-thresholdcareaimsto reducebarriers; O O E O Atlwduighl A C
lessstringent eligibility criteriato broadenpotential reach




