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The following session leader has no relevant financial relationships with
ineligible companies to disclose:
. Clement Chen, PharmD

* | may discuss non-FDA approved, exploratory uses for buprenorphine
beyond the package insert

e Resolution of Conflicts of Interest:

— | will support my presentation and clinical recommendations with the “best available
evidence” from the medical literature
— | will refrain from making recommendations regarding products that are not FDA-approved

— | submitted my presentation in advance to allow for adequate peer review
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Justify the rationale for medication treatment in opioid use disorder

|dentify and compare the medications for opioid use disorder (MOUD)

Summarize recent literature on the use of MOUD available in the community-
based setting

Demonstrate how to approach the management of MOUD in patients with
varying goals
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Opiate Receptors In The CNS

®* Chronic, relapsing (recurring) disease

involving brain reward, motivation, and
related circuitry characterized by
compulsive drug seeking and use
despite harmful consequences!'2
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Slide credit: clinicaloptions.com
1. American Society of Addiction Medicine. Definition of addiction. Adopted April 12, 2011. 2. NIDA. Drugs, brains, and behavior:
the science of addiction. Updated July 2014.
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* Nausea/vomiting
* Muscle aches

* Lacrimation

* Rhinorrhea

*  Puplil dilation

* Piloerection

* Sweating
* Diarrhea
* Yawning

° Fever

°* |nsomnia

Lasts 7-14 days
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Post-Acute Withdrawal Syndrome (PAWS)

- Presence of adysphoric state or depression
« lrritability

- Anxiety

- Decreased ability to feel pleasure (anhedonia)
- Reduced control of executive functions

- Physical problems, such as pain, that may not be attributable to a specific cause
and more “painful” than the original cause

- Trouble sleeping Leads to poorer physical/functional

. _ status, medical, and psychiatric instability
Decreased libido that can lead to recurrence of SUD, and

- Chronic and lasting fatigue harmful behaviors such as suicide and

violence
Due to homeostatic changes
and can last for years
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Presence of a negative feedback system
usually occurs until overpowered through
Kakko J, et al. Front Psychiatry. 2019 Aug 30:10:592. neuroadaptations due to addiction



Figure 2. National Drug-Involved Overdose Deaths*,
Number Among All Ages, 1999-2020
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50’000 «Psychostimulants with Abuse Potential
(primarily methamphetamine)

FENTANYL SUBMISSIONS IN NEW JERSEY
R

= COCaine

40,000
wwe Prescription Opioids (natural & semi-synthetic
opioids & methadone)

30'000 «Heroin

= Benzodiazepines

20,000

= Antidepressants

10,000
Submissions containing fentanyl or fentanyl analogs have steadily increased.
96% of suspected heroin submissions during the 3rd quarter of 2021 contained fentanyl,
0 compared to 93% during the 3rd quarter of 2020, 79% (2019), 60% (2018), 35% (2017),
d 10% (2016).
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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 1999-2020 on CDC
WONDER Online Database, released 12/2021.

https://nida.nih.gov/drug-topics/trends-statistics/overdose-death-rates; NJ Office of Drug Montoring and Analysis 2021 Third Quarter Report
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https://nida.nih.gov/drug-topics/trends-statistics/overdose-death-rates

Associations between stopping prescriptions for opioids,
length of opioid treatment, and overdose or suicide
deaths in US veterans: observational evaluation

Elizabeth M Oliva,'? Thomas Bowe ' Ajay Manhapra,’**>*® Stefan Kertesz,”* Jennifer M Hah,’

Patricia Henderson," Amy Robinson,'® Meenah Paik,' Friedhelm Sandbrink**%**
Adam | Gordon,'“"** Jodie A Trafton'**/

- The longer the patient was on opioid therapy and stopped, the higher the risk
of suicide:

— <30 days: ~2x

— 31-90 days: ~3.5x
— 91-400 days: ~5x
— >400 days: ~8x

Oliva EM, et al. BMJ. 2020 Mar 4;368:m283.



Addiction Neuroadaptation

Executive function

; Craving and
disorder - LONG-TERM
FRONTAL Negative Affect
CORTEX

Neuroadaptations

Reward deficit

: : Stress Surfeit
disorder Drug-Liking Wlthdr_awal and Disordor
REWARD Negative Affect
PATHVWAY ANTI-REWARD

PATHWAY

Kakko J, et al. Front Psychiatry. 2019 Aug 30:10:592.



Opioid Use Disorder Today
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S.D. Comer, C.M. Cabhill
Drug and Alcohol Dependence 214 (2020) 108147
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Fentanyl and analogs account for >70% of opioid overdose g
deaths %gej .
lllicit fentanyl is illegally synthesized, forming many different ojoe
analogs that may be more potent than the parent compound 0

Comer SD, et al. Neurosci Biobehav Rev. 2019 Nov;106:49-57.
Huhn AS, et al. Drug Alcohol Depend. 2020 Sep 1;214:108147.



®  Fentanyl, its analogs, and synthetic opioids have
properties that are much different than opiates like
heroin and morphine

®  Many illicit drugs are contaminated with fentanyl,
which plays a major part in deaths due to drug use

®  Our treatment for and ability to save-lives is
essentially a race to get everyone treated before
future synthesized drugs are able to overcome
current therapies
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Medications for Opioid Use Disorder
(MOUD)

RUTGERS Modtine

eeeeeeeeeeeeeeeeeeeeee



> Methadone

MEDICATION-ASSISTED .

> XR-Naltrexone
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EXHIBIT 3A.4. Intrinsic Activity of OUD Medications™
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Sordo, et al. BMJ. 2017 Apr 26;357:j1550.
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Figure 1l

How OUD Medications Work in the Brain

Image Credit: The Pew Charitable Trusts

Empty opioid
receptor

Naltrexone

- Methadone = raises opioid
tolerance levels

* Buprenorphine and
Naltrexone = provide a mu-
opioid receptor blockade
effect



Reduced opioid use

Increased physical and
mental health quality of life

Reduced criminal behavior
and incarceration

Reduced emergency
department use

Increased employment

Improved management
of comorbid conditions

Sordo, et al. BMJ. 2017 Apr 26;357:j1550.

Liebschutz JM, et al. JAMA Intern Med. 2014 Aug;174(8):1369-
76. D’Onofrio G, et al. JAMA Apr 28;313(16):1636-44.
Larochelle MR, et al. Ann Intern Med. 2018;169:137-145
Wakeman SE, et al. JAMA Network Open.

2020;3:€1920622

40-60%

Decreased risk of
death

Other benefits:
decreased illicit opioid

use, increased

treatment retention

76%

Reduction in overdose
at 3 months

At 12 months, reduction in
overdose is 60%

Less than 1/3 of OUD patients
ever receive MOUD  :



Annals of Intemal Medicine ORIGINAL RESEARCH

Medication for Opioid Use Disorder After Nonfatal Opioid Overdose
and Association With Mortality

A Cohort Study

Marec R. Larochelle, MD, MPH; Dana Bernson, MPH; Thomas Land, PhD; Thomas J. Stopka, PhD, MHS; Na Wang, MA;
Ziming Xuan, ScD, SM; Sarah M. Bagley, MD, 6 MSc; Jane M. Liebschutz, MD, LK MPH; and Alexander Y. Walley, MD, MSc

RETROSPECTIVE COHORT, MASSACHUSETTS PUBLIC HEALTH DATASET, 2012-2014

Larochelle et al. Annals of Internal Medicine
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Full opioid agonist
— Metabolized via N-demethylation via CYP to inactive metabolites
— Drug interactions: SSRIs, antiseizure and HIV medications

— t1/2 = 24-36 hours

Steady state may take 5 days
— Peak 2-4 hours after dose
— Initiated at 20-30mg daily; maintenance 80-120mg daily

Risk for QTc prolongation and mortality when dose exceeds tolerance
— No celling effect

Requires enrollment in opioid treatment program (OTP)

- Role in age of fentanyl? 20

Methadone. Lexicomp online. Wolters Kluwer Health, Inc.



- Full y-opioid antagonist with high affinity for the opioid receptor
— Not metabolized by CYP enzymes
— Some kappa-antagonist activity <<< mu-agonist activity

- Intramuscular depot formulation to prevent relapse dosed at 380mg monthly
— Vs. Oral Naltrexone

- Requires 7-10 days of opioid-free state

- Shown to reduce return to illicit opioid use, increased treatment retention, and
— Mortality?

- Risk of lower tolerance - fatal overdose?
- Population that may benefit most from naltrexone ER

— After a period of withdrawal management
—  Fully motivated

- Role in age of fentanyl?

Substance Abuse and Mental Health Services Administration (2012). Accessed from: https:/store.samhsa.gov/system/files/smal4-4892r.pdf



https://store.samhsa.gov/system/files/sma14-4892r.pdf

Plasma naltrexone concentration®®

35
5 30 i 380 mg monthly IM injection, mean
..5 25 —— 50 mg daily oral, mean
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*Data for oral naltrexone beyond Day 5 have been extrapolated from a study of normal healthy volunteers (n=14) given oral naltrexone 50 mg daily for
5 days. Plasma concentrations do net necessarily correlate with clinical efficacy.

https://www.vivitrolhcp.com/dosing-and-administration



 Partial y-receptor agonist of 40% intrinsic activity with more defined
pharmacokinetics — t1/2 = 24-69 hours
* Inhibited by 3A4 primarily — no major clinically significant interactions
 Also has significant kappa-receptor antagonist activity

 Celling effect that reduces risk of respiratory depression and euphoria

* [nitiate when patient develops period of moderate withdrawal symptoms*

Buprenorphine. Lexicomp online. Wolters Kluwer Health, Inc.
Thomas CP, et al. Psychiatr Serv. 2014 Feb 1;65(2):158-70.



Types of Buprenorphine Approved for OUD

e Buprenorphine tablets (Subutex®)
* Buprenorphine/Naloxone tablets and films (Suboxone® and Zubsolv®)

e Extended-release injection (Sublocade®)
* Once-monthly formulation moderate-severe OUD

* Need initiation with mucosal formulation of buprenorphine for at least a week
and stable on doses of 8-24mg/day

* Need to enroll in REMS program

* Intradermal implant (Probuphine®)
* 4 implants for 6 months of treatment
* Indicated for those with daily doses of buprenorphine of < 8mg
* Need to enroll in REMS program

Buprenorphine. Lexicomp online. Wolters Kluwer Health, Inc.
Buprenorphine/Naloxone. Lexicomp online. Wolters Kluwer Health, Inc.



Buprenorphine:

v Partial agonist =
40% activation

v Virtually no overdose
risk in adults

v High affinity to / slow
dissociation from the
mu-opioid receptor

v Precipitated
withdrawal Is a risk

Buprenor‘)h:\e ~

Empty Receptor

Opioid receptor /*
inpthe brai:p 7

Opioid receptor is empty. As someone becomes tolerant to
opioids, they become less sensitive and require more opioids
to produce the same effect. Whenever there is an insufficient
amount of opioid receptors activated, the patient feels
discomfort. This happens in withdrawal

Imperfect fit -
Limited opioid
effect

Perfect fit = Maximum
opioid effect. =

n =

Opioid receptor filled with a full-agonist. The strong opioid
effect of heroin and painkillers can cause euphoria and stop
the withdrawal for a period of time (4-24 hours). The brain
begins to crave opioids, sometimes to the point of an
uncontrolable compulsion (addiction), and the cycle
repeats and escalates,

Buprenorphine still blocks opioids as it dissipates.

The National Alliance of Advocates for Buprenorphine Treatment. How Buprenorphine Works. Available from: https://www.naabt.org/collateral/How Bupe Works.pdf



https://www.naabt.org/collateral/How_Bupe_Works.pdf

» OPIOID RELAPSE, WEEKS 3-24 - ITT

A A

OR 1.44, 95% G 1.02-2.01; P=0.036

100%

» OPIOID RELAPSE, WEEKS 3-24 - PER-PROTOCOL
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OR 0.87, %% C10.60-1.25; P=0.44

In the per-protocol population, median time to relapse was similar, rates of study completion were smilar

*  Open-label, RCT of 570 highly-motivated patients (some were randomized within 72 hours of

opioid use; others > 72 hours)

« ~25% (204/283 successful) of patients dropped-out from the XR-naltrexone arm
*  Nearly 95% (270/287) of patients successfully initiated on buprenorphine/naloxone

Lee JD, et al. Lancet. 2018 Jan 27;391(10018):309-18.
https://www.vivitrolhcp.com/xbot-clinical-study

28


http://www.vivitrolhcp.com/xbot-clinical-study
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Craving was self-reported with an opioid craving VAS, range 0-100. VAS=Visual Analogue Scale. XR-NTX=extended-release naltrexone.

BUP-NX=buprenorphine-naloxone.




Extended-release naltrexone group

Cumulative Retention
o
o
Heroin

Buprenorphine-naloxone group
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Tanum L, t al. JAMA Psychiatry. 2017;74(12):1197-1205.

Buprenorphine-
naloxone group

—Extended-release -

ualtrexone group ]

;s T T

4 8 12
Weeks

; Extended-release T
- haltrexone group

Buprenorphine-
naloxone group

12-week, multicenter, outpatient, open-label
RCT at 5 urban addiction clinics in Norway
(2012-2015)

159 participants (80:79) followed for 12
weeks

* 56/80 completed 12-week of XR-NTX
* 49/79 completed 12-week of BP-NLX

Non-inferiority analysis
* Proportion of retained patients
* Proportion of total # of opioid-negative tests
* Use of heroin
e Other illicit opioids

BUT, superiority analysis showed lower use of
heroin {%hrough 12 weeks) and other illicit
opioids in XR-naltrexone group (through 8
weeks)



Figure 2. Changes in Anxiety, Depression, and Sleep Scores During the Randomized Clinical Trial Portion
of the Study and in the Follow-up Period
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Latif Z, et al. JAMA Psychiatry. 2019 Feb 1;76(2):127-34.

RCT of 159 for opioid use disorder to 12 weeks of
treatment (80:79) followed by 9-month study with
treatment of choice (2012-2015) in Norway

XR-naltrexone 380mg monthly or buprenorphine
(4-24mg; 16mg target) of daily SL bupe

117/122 preferred XR-NTX to bupe
* 56 from the original XR-NTX group = 29/56
* 61 from the original BP-NLX group = 29/61

No significant difference in treatment effect on
anxiety or depression; insomnia significantly lower
in XR-NTX group in the 12-week trial period vs.
bupe

During the follow-up period, no differences in all 3
between those continuing on XR-NTX or switching
to XR-NTX

31



Buprenorphine on Reducing Risk of
Fentanyl-Respiratory Depression

Single-center, cross-over study of 14
healthy volunteers and 8 opioid-tolerant
patients taking at least 90 MME

Received continuous IV buprenorphine or
placebo for 360 minutes, targeting
concentrations of 0.2-0.5 ng/mL in
healthy volunteers and 1,2, or 5.0 ng/mL
in opioid-tolerant patients

Fentanyl given IV at escalating doses after
achieving goal bupe [] with outcome of
change in minute ventilation (Ve)

Changes in Ve were smaller at higher

bu eg[] and risk of experiencing apnea
following fentanyl boluses was lower with
bupe than with placebo.

Moss LM, et al. PLoS One. 2022 Jan 27;17(1):e0256572.
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- Prefilled 19-gauge syringe that is refrigerated

- Depot injection

- Dose: Given monthly
— First 2 months: 300mg SC
* Peak after 24 hours
— Subsequent months: 100mg or 300mg SC*

* Steady state after 4-6 months
— Average concentration: 3-6 ng/mL >> 2-3 ng/mL

- Adverse drug reactions:
— Nausea, vomiting, diarrhea, injection site reactions

31
Haight BR, et al. Lancet. 2019 Feb 23;393(10173):778-790.



Extended-Release Buprenorphine
Pharmacokinetics

Table 6. Comparison of Buprenorphine Mean Pharmacokinetic Parameters Between SUBUTEX and
SUBLOCADE

Pharmacokinetic | SUBUTI'.E}{ | SUBLOCADE
parameters daily stabilization
12 mg 24 mg 300 mg# 100 mg* 300 mg*

Mean (steady-state) | (steady-state) (1*' injection) | (steady-state) | (steady-state)

" T —
Cavg,ss (Ng/mL) 4 171 2.91 2.19 3.21 654 D
Cmax,ss (ng/mL) 5.35 8.27 5.37 4.88 10.12
Crminss (ng/mL) 0.81 1.54 1.42" 2.48 5.01

#Exposure after 1 injection of 300 mg SUBLOCADE following 24 mg SUBUTEX stabilization
"Mean plasma concentration of 1.86 ng/mL was observed on last day of the dosing interval (Day 29)

*Steady-state exposure after 4 injections of 100 mg or 300 mg SUBLOCADE, following 2 injections of 300 mg
SUBLOCADE
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« Reduce:
— Diversion
— Need for daily dosing

- What about patients at risk for non-adherence and misuse?
— Approved for patients who are stabilized on buprenorphine 8-24mg/day

— Mariani, et al.
°* May be feasible to start sooner than 1 week on sublingual buprenorphine
°* May be a good option for treatment failures on sublingual buprenorphine
* May be a good option for those using HPSOs
— Maintain appropriate levels (less variation) of buprenorphine on mu-receptors

« Overall: In a real-world outcomes retrospective case series, XR-bup was feasible and well-

tolerated
— 65% had opioid negative toxicology in this low-threshold clinic (mostly homeless, history of IV drug use, and
concurrent nonopioid substance use)

— 10 (25%) patients received SL bup for less than the seven recommended days prior to XR-bup
— 22 patients (55%) required supplemental SL bup dosing.

Mariani JJ, et al. Am J Addict. 2020 Mar 13. doi:10.1111/ajad.13018. [Epub ahead of print].
Peckham AM, et al. J Subst Abuse Treat. 2021. Seata aF e idiie
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Summary of MOUD Therapy

Pharmacology

Dosage Forms

Prescribing

Clinical Pearls

Mu-opioid receptor partial agonist

Buprenorphine tablets (Subutex), intradermal
implant (Probuphine), monthly subQ injection
(Sublocade), buprenorphine/naloxone
sublingual films and tablets (Suboxone,
Zubsolv) and buccal film (Bunavail)

Physicians, nurse practitioners, and physician
assistants require a waiver to prescribe

Low risk of overdose and respiratory
depression - “ceiling effect,” patients must be
in withdrawal to initiate treatment for
traditional induction

Mu-opioid receptor full agonist

Daily oral administration as liquid

Can only be dispensed by
federally certified opioid
treatment programs

Risk of overdose/sedation and
respiratory depression - “start
low, go slow”

Buprenorphine Methadone Extended-Release
Naltrexone

Mu-opioid receptor
antagonist

Monthly IM injection
(Vivitrol®)

No special certification
needed to prescribe

Must be opioid-free for 7-10
days to reduce risk of
precipitated withdrawal

Who may bea
good
candidate?

Most patients receiving treatment in
the community setting

Those where you may be concerned
about HPSO use

Concurrent chronic pain?

Patients willing and desire
treatment with methadone

Concurrent chronic pain?

Patients who have
undergone a period
of detoxification;
highly motivated
and do no wish to
be on an opioid

Using prescription

opioids vs. HPSOs
37

Reference: SAMHSA Tip 63. Medications for Opioid Use Disorder

Consider the implications of fentanyl



Start patients on evidence-based medication as soon as possible:
— Buprenorphine

— Methadone

— Naltrexone ER

STy Pieon peychosocial needi Comprehensive assessment of the patient is
referred (o psychosocial treatment based on their indi- critical for treatment planning. However, completion of

. pharmacotherapy for opioid use disorder. If not com-
chosocial treatment should not preclude or delay phar- pleted before initiating treatment, assessments should be

macotherapy, with appropriate medication management, completed soon thereafter.

J Addict Med. Mar/Apr 2020;14(2S Suppl 1):1-91.
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i : Jonathan Giftos, MD (Draft June 2018)

Drug || Age of 1st Use I Mode (smoke, sniff, inject) || Daily Use (amount/trend) ]

(1) Warm Introduction (shake " (2) The Story: Take a full
hands, introduce self, make eye medical, psychiatric and | Effect (what they like?) | Control (amount, time spent) || Tolerance / Withdrawal |
contact, remind patient that | am substance use history [ strengths/skills || Social Support || Housing Status | [ Criminal Justice History |
glad to see him/her today) \ (themes to the right).
(3) Assess patient’s drug use: (i (4) Discuss differe Goal here is to share that drug use is not inherently morally wrong (patient is not
note if risky use or symptoms of between drug use, bad person); rather to note that drug use & addicﬁon assoaated w/ health risks.
substance use disorder (DSM 5) . use and addiction. Our goal is to work toge -
(5) Review Potential Harms (6) Explore Patient Goals Regarding Drug Use
(vary by drug & patient) (goals are dynamic; ambivalence common; motivational interviewing has role; rapport building & non-abandonment critical)
| uUsesame|ReduceHarms | [ Useless|ReduceHarms  |[  StopUsing (abstinence) | [
() (R = H
OD Prevention (use w/ others; OD Prevention (use w/ others; Abstinence reduces majority of
5 Ovindoes Desih g avoid mixing; go slow, naloxone) avoid mixing; go slow, naloxone) fh.,m. of i ke 50 tan b g
g Edecions ] [ Connect to SEP; discuss safe Connect to SEP; discuss safe difficult w/o treatment. Detox &
s injection practices injection practices alone aw Bsmt: u':e ls‘t
one month. a
— Connect to peer support (often Connect to peer support (often
" Social Isolation g through harm reduction) through harm reduction) ""f‘:smpzc’g‘;’":‘w“
Low Barrier BMT/MMT recovery support if patient
g Acuiskive Crime i [ Pokey SHange ) (abstinence not required) interested. Naltrexone option for '
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- Amongst the available MOUD in the community-based setting, buprenorphine may
be the treatment-of-choice especially for those using HPSOs

- Fentanyl is now a predominant contributor to opioid overdose deaths and methods
to address this problem will need continued research

- Getting patients access to MOUD is paramount as that is what reduces mortality
from opioid overdose

- Alow-barrier approach to providing MOUD utilizing harm reduction is an effective,
evidence-based method to starting patients on MOUD
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Clement Chen: clementc@njms.rutgers.edu

Northern NJ MAT Center of Excellence: coe@njms.rutgers.edu

COE Listserv: bit.ly/coe-listserv
COE Websites: bit.ly/mat-coe AND snjmatcoe.org

24/7 MAT Provider Hotline: 844-HELP OUD
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Thank you!
Questions & Discussion
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