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Abbreviations

ACOG — American College of Obstetricians and
Gynecologists

AHRF — Acute Hypoxic Respiratory Failure

ASAM — American Society of Addiction Medicine
BID — Twice Daily

BUP — Buprenorphine

COWS —Clinical Opiate Withdrawal Scale

CYP — Cytochrome P450

DATA — Drug Addiction Treatment Act

DDI — Drug-Drug Interactions

DSM5 — Diagnostic and Statistical Manual of Mental
Disorders, 5t Edition

FDA — U.S. Food and Drug Administration
KAR — Kentucky Administrative Regulations
LFT — Liver Function Test

ICU — Intensive Care Unit

IVDU — Intravenous Drug Use
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MME — Morphine Milligram
Equivalents

MOA — Mechanism of Action
MOR — Mu Opioid Receptor

MOUD — Medication for
Opioid Use Disorder

MV — Mechanical Ventilation
OUD — Opioid Use Disorder

SAMHSA — Substance Abuse
and Mental Health Services
Administration

SL — Sublingual
TID — Three Times Daily
ULN — Upper Limit of Normal



Objectives:

* Review the mechanism of action of transmucosal
buprenorphine-naloxone versus full p-opioid agonists

e Discuss the rationale for allowing concomitant use of partial
and full p-opioid receptor agonists

* Differentiate between a traditional induction and a rapid
induction of transmucosal buprenorphine and understand the
utility of each

* Design appropriate transmucosal buprenorphine regimens
based on patient-specific factors
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Epidemiology

* In 2020, 2.7 million Americans had an Opioid
Use Disorder

e Opioid overdoses accounted for 68,000
deaths in the US in 2020

* Kentucky is continually among the top ten
states for opioid-related deaths

 In 2020, over 1,900 Kentuckians died from
drug overdoses, of which 90% involved
opioids
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Rate of Opioid Inpatient Stays

Rate of Opioid Inpatient Stays (per 100,000 people)

National Rate: 241.6
KY Rate: 407.4

Mo Data
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OUD Diagnostic Criteria

DSM-5 diagnostic criteria for OUD

¢ DEfI”Ed asa prOblematIC Patients must meet 2 of the following 11 criteria to receive a
pattern of opioid use that SAIR0S  CL,
.. . . 1.  Opioids are often taken in larger amounts or longer period
causes clinically significant Wi b antaa
impairment or diStI’ESS 2.  Unsuccessful efforts to control opioid use

Large segment of time allocated to obtaining, using, or
recovering from opioids

2-3 = mild disorder 4.  Strong desire to use opioids
] 5. Use of opioids is deterring one from daily activities such as
4-5 = moderate disorder work, school, or home

6. Continued opioid use despite its use causing an inability to

>6 = severe disorder fulfill responsibilities

7. Reduction or elimination of social occupational or recreational
activities due to opioid use

8. Ongoing opioid use although physically hazardous

9.  Ongoing opioid use despite having knowledge of
such hazards

10. Experiencing tolerance to opioids
J | 11. Experiencing withdrawal from opioids
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Impact on ICU Care

* This patient population requires higher levels of opioids to
maintain sedation goals

e 2007 retrospective cohort study found that SUD patients also have
a larger fluctuation in sedation levels
* Spontaneous awakening trials often induce withdrawal in
opioid-dependent patients, resulting in increased agitation

* Severe agitation is associated with longer ICU LOS, duration of
MYV, and self-extubation

e Starting MOUD in the ICU setting prevents delay in care and
treats the underlying disease
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ASAM OUD Treatment Guidelines

* The use of methadone or buprenorphine is recommended for
opioid withdrawal over abrupt cessation

* Abrupt cessation results in increased risk of relapse, overdose,
and death

 Symptomatic management alone is not recommended
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Opioid Withdrawal

Clinical Opiate
Withdrawal Scale
(COWS): Provides
an assessment of
withdrawal and
severity

J |
\f CHI Saint Joseph
Health

Clinical Opiate Withdraseal Scabe (COWVS)

For each e, cirche the number that best describes T patient’s siges of symgitom. Rate on jus] the apparent reltionship bo opiate withdraal. Fr sxamphe, i beart e i
Increased becase the patient was jogging just o to assessment, the inoease pulse rate would not add to the soone.

Faitlent’s Name: Date ancd Time /! I

Feason far this assessment:

Resting Pulse Rate:  Pealuminule
Ieeasnired affer patiend 15 sitting or (ing for one minuds
0 e rale B0 o bedow

1 palse rate §1-100

7 pube mie 10170

4 b rabe greates than 130

Sweartimg: owr past F hour not aocounted for by room iempeatune or pabent aonatg
0 o repert ol chills o fhrshing

1 sijedive report of chills or Bushing

2 Thehed or obsesvable moistness on faoe

3 beads of sweat on hrow or face

A gwesl smeaming off face

Restlessness (isorvatinn diring asmeament

o sble 1o sit still

1 mparts difficulty sting <hll, bt is @bl o dn sa

3 drequent dhifting or sxiraneows movements of legstmes
% Uwable bo st still o moe than a few seconds

Fupil size
0 pupils pinesedd o nomal size for om lght

1 pupils passibdy langer than nomal for reom light

1 pupils moderately dilsied

5 pupils sodiated that onky the dm of the its s visible

Bone ar boint aches If patient was havwg pain prevocsty anly e addtonal companent
alfribuled fo oplafes withdrana! & scoved

0 ol present

1 imild dilluse discomlon

2 patient reports severe diffuse aching of joints’ musdes

4 jpalient is nabbing joints or mescles and is unable 1o sit sl because of dscomion
Runny nase or tearimg Mot soonunted fior by cokd spmypinms ar allenmes

0 ol pesent
1 masal stuffisess or unusually motst eyes

Gl Upset: over Jast B four

o i G1 symptoms
1 stomach cramps

1 nawsea of bose stool

1 womiting or diarthea

5 Mulliple epbodis of disrhes of somiieg
Tremor ahsenvahon of outstreiched hands

0 Nodnemor

i tremor can be bdt, but not chaered

1 shoht tremor observabie

4 gmss tremor of mesce bwilching

Yawning Ctsenatin clming assessment

0 oo yaaning

1 yawming onoe of twice during asessment

1 yawming three or meose times during fesessment

4 yaeming el Bmesminate

Aty or Inritability

0 o

1 patient seports inorearsng imitability or anockoersaess.

1 patient obwicusly irilable anious

4 patient 5o imitable or anxious that paricipation In the assessment is difficult
Gooseflesh skim

& skinis smaooth

3 pilcemection of skin cam be 18t or hairs standing up on ams
5  prminent piloermection

Tatal Score
The total sooee is e sum of all 11 Bems

3 mome nanning or tearing Initals of person
A merse oonstantly running of bears streaming down cheeks compleling Assessmenl.
Scone 5-17 ik, 13-4 = moderale; 75-36 « moderately soens; more thas 36 « sevess withadrawal

Sonwrce. Wessin s Lieg 200379

10



Opioid Receptors and Functions

* Mu (p):
* Analgesia

e Sedation, vomiting, respiratory depression, pruritus, physical
dependence, euphoria

* Delta (0):

e Analgesia, spinal analgesia
e Kappa (k):

* Analgesia

* Sedation, dyspnea, psychomimetic effects, miosis, respiratory
depression, euphoria, dysphoria
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Buprenorphine MOA

* Semisynthetic opioid: partial p-opioid receptor agonist and k-
opioid receptor antagonist

* Inthe absence of agonists, relieves withdrawal and reduces
cravings

* High binding affinity for p-opioid receptor

* Inthe presence of agonists, competitively binds and act as an
antagonist

e Partial agonism has a ceiling effect on:

* Respiratory depression, euphoria, physiologic dependence
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Full Agonists K+ Buprenorphine

EY

(e.g., fentanyl)

= [B-arrestin recruitment

» Receptor endocytosis and cAMP
downregulation
* Additional signaling Reduced Neurotransmitter
associated with adverse events Release/Analgesia
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Buprenorphine Actions

* Potent analgesia = Anti-opioid effects * Reduced depression, * Enhanced spinal

« Ceiling on respiratory * Myocardial protection dysphoria, suicidal analgesia
depressicn and = Limited impact on Gl tendencies, anxiety, and * Reduced supraspinal
euphoria matility™ hostility analgesia

« Limited impact on Gl = Limited respiratory = Limited potential for * Diminizhed opioid-
mtility depressicn® addicticn® and tolerance rewarding effects

+ Limited physical » Reduced » Limited potential for
dependenca, abuse immunosuppression Iolerance
potential, and
withdrawal symploms

+ Reduced

immunosuppression and

impact on the HPA axis
= Reduction in suicidal

thoughts, anxiety, and

depression
+ Limited dysphoria
y
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Naloxone

e MOA: a pure p-opioid receptor antagonist
 Competes and displaces opioids resulting in withdrawal

e Poor oral absorption — used to reduce misuse of

buprenorphine O

 Metabolism via hepatic glucuronidation
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Naloxone Considerations

 LFT’s > 5x ULN or Child-Pugh Class C: avoid naloxone-
containing transmucosal buprenorphine maintenance
products

* Pregnancy: concentrations found in cord blood, but other
studies have shown no adverse maternal or neonatal
outcomes when using combination therapy during pregnancy

e 2020 meta-analysis reviewing 5 studies found that women treated
with combination therapy have similar outcomes

e ACOG recommends the use of mono-product BUP or naloxone
containing BUP therapy for OUD treatment in pregnancy

P
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Suboxone Traditional Induction

e Patient must show signs of withdrawal (COWS > 7)

* Typical wait of 12-16 hours since last opioid use

* Wait not required if naloxone reversal was required for overdose
* Day 1l: BUP 2-4 mg 1-time

* Repeat COWS every 2-4 hours

* May give an additional 1-time dose if COWS > 7

e Day 2: day 1 total daily dose
* Continue same titration scale

* Typical maintenance dose: 16 mg/day of buprenorphine
component

y
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Precipitated Withdrawal

* Opioid dependent patient receives an agent that quickly
reverses opioids

e Partial Agonist: BUP
* Antagonist: naloxone, naltrexone

 Symptoms are more severe than spontaneous withdrawal

 Methadone is a full p-opioid receptor agonist and therefore
will not cause precipitated withdrawal

* Historically, BUP therapy has been delayed to avoid this

y
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Rapid Micro-Induction

* Novel dosing protocol initiated while patient receives full
agonist therapy
 Day 1: BUP 0.5 mg SL every 6 hours
e Total Daily Dose: 2 mg
 Day 2:BUP 1 mgSL every 6 hours
e Total Daily Dose: 4 mg

 Day 3: BUP 4 mg SL every 12 hours
e Total Daily Dose: 8 mg

 Day 4: BUP 16 mg SL once daily
e Can also titrate to dose patient was maintained on outpatient
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Rapid Micro-Induction

* Any patient continuing to receive opioids must use this dosing

protocol to avoid precipitated withdrawal, regardless if BUP
was a home medicine

* Beneficial for ICU patients that are unable to be weaned from
opioids yet:
* Recent surgery
* Uncontrolled pain
e Sedation for mechanical ventilation

 More tolerable for the patient in comparison to a traditional
induction
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Literature Review

e 2016 Case Study “Bernese Method” (n =2)

* First study to show induction can overlap with full p-opioid
agonists without causing withdrawal

e Gradual titration from 0.2 mg daily over 10 days

e 2019 Case Study (n =2)

 Case 1:0.25 mg every 4 hours titrated over 5 days
* Case 2: 0.5 mgevery 3 hours titrated over 3 days

e 2020 Case Study (n=1)

e Utilized a very similar titration as 2019 but in a critically-ill and
intubated patient

* Successfully titrated to maintenance dose and off of fentanyl

P
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Case Reports > ) Addict Med. 2020 Dec;14(6):514-517. doi: 10.1097/ADM.0000000000000675.

Rapid Micro-induction of Buprenorphine/Naloxone
for Opioid Use Disorder in a Critically ill Intubated
Patient: A Case Report

Basia Hamata !, Donald Griesdale, Jessica Hann, Pouya Rezazadeh-Azar
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Critically Ill Case Report

* 29 YOF presented with distributive shock, sepsis, & recurrent
endocarditis. Intubated within 24 hours for AHRF secondary
to bilateral septic emboli.

MV Day 3: unable to tolerate fentanyl wean to 150 mcg/min

« MV Day 5: BUP started for ongoing withdrawal and escalating
IV opioid doses

Buprenorphine/Naloxone Dosing Total Daily Dose Fentanyl Infusion (mcg/hr) Adjuvant Treatment
Day 0 (intubation day 4) NiA 200 megfmin MNfA
Day | (intubation day 5) 0.25mg SLg3h 2 mg 200 megimin Clonidine 0.l mg q 8 h

Gabapentin [00mg g & h

Methotrimeprazine 10mg g4 h
Day 2 (intubation day 6) 05mgSLgih 4 mg 200 megimin Clonidine 0.l mg q 8 h
Gabapentin [00mg g & h

Methotrimeprazine 10mg g4 h

Day 3 (ntubation day T) l0mg SLg3h B mg 200 megfmin then Clonidine 0.l mg g 8 h
fentany]l wean initiated’ Gabapentin 100mg g & h
Methotrimeprazine 10mg g4 h
Day 4 (ntubation day 8) 12mg SL 4+ Img q 3 h prn 19 mg Fentanyl infusion stopped Clonidine 0.l mg g 8 h
for opioid wid when full dose of 12mg Gabapentin 100mg g & h
buprenorphine/naloxone Methotrimeprazine
,~ administered lomg g4 h
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Buprenorphine dose in mg

P
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Micro-lnduction Mechanisms

A 2003 study used PET and MRI
imaging to confirm that higher doses

of BUP decrease the # of MORs = & 3 @ ,.;“ #
available for agonism _ -

Bup 0 I fpt
* BUP doses of 2, 16, and 32 mg/day Bup 2
reduced MOR binding availability by Bup 16

41%, 80%, and 84%

Bup 32

* With “micro” doses of 0.25-1 mg/day,
little is being displaced
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MOR Signaling Adaptations

Regular Interaction Between Buprenorphine and Full Opioid Agonist in Opicid-dependent Persons

No Treatment Full MOR Agonist Full MOR Agonist + BUP

- |
Cell Mermbrame % Q; I';

Cytopilasnr 9 ]
) Buprenorphine
Desensitized MOR Full MOR Agomist | ’ig
-~y = / =i
- -"'--l- ﬂ/ll/?'% -
.l : . ' ; e
e — ; = | | | -?.I | 1 :
- S e __;i _.-:' | | it _r‘_,_.—-——"' il
Downregulated MOR Chronic MOR Neuroada i
Desensitization and downregulation of MORs
]l ,:I . g i a 3 *:] o
P Y W - L " et
* Opioid Tone
44 Opicid Tone
T+ Opioid Tone
Persistent Withdrowal + Persistent Withodrowal, 4 Persistent Withorowal,
Wegative Affect + Megative Affect ++ Negative Affect
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Micro-Induction Effects

Buprenorphine Microinduction in Opicid-dependent Persons

Start BUP microdosing Onee BUP reaches a maintenance dose, Maintain EUP
overlapping with full MOR agonist stop full MOR agonist

Cell Membrane
Cytoplasm

Desensitized MOR
Full MOR Aganist
Buprenorphine

Resensitized and Upregulated MOR

EORINgEDRHOR Reversal of Chronic MOR Neuroadaptations
Resentisization and upregulation of MORs
. Al TR (A
S 9 (A )
Maintenance of Opioid Tone
Mo Precipitated Withdrawal or Negative Affect

)
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SJH Patient Case

28 YOM intubated at OSH for AHRF after being diagnosed with
tricuspid valve endocarditis and bilateral cavitary lung lesions

PMH: asthma, HCV, IVDU, and polysubstance use

Operative Interventions:
 9/2:Splenectomy
* 9/8: Tracheostomy

* 9/14: Tricuspid and aortic valve AngioVac

9/7 Labs:

0.5
40 51
151
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SJH Patient Case (Cont’d)

* Pharmacy consulted to start BUP therapy 9/7

Buprenorphine BUP Total Daily Ketamine Midazolam Fentanyl Patch
— Naloxone Dose Infusion Infusion Strength
Dosing (mg/kg/hr) (mg/hr) (mcg/hr)

Day 1 (vent day 0.5 mg SL g6h 2mg 2.5 mg/kg/hr 20 mg/hr 75 mcg/hr
Day 2 (vent day 1 mg SL g6h 4 mg 1 mg/kg/hr 18 mg/hr 75 mcg/hr
16)
Day 3 (vent day 2 mg g6h 8 mg 1.5 mg/kr/hr 18 mg/hr 75 mcg/hr
17)
Day 4 (vent day 12 mg x1 12 mg 1 mg/kg/hr 10 mg/hr 50 mcg/hr
18)
Day 5 (vent day 16 mg x1 16 mg 1 mg/kg/hr 8 mg/hr 50 mc/hr
19)

e Ketamine and midazolam discontinued 9/13
* Fentanyl patch tapered and discontinued 9/21

J |
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Transmucosal BUP Formulations &

Administration

e Suboxone (buprenorphine-naloxone):
* Sublingual tablets and films

e Zubsolv (buprenorphine-naloxone):
* Sublingual tablets

e Bunavail (buprenorphine-naloxone):
* Buccal films

e Subutex (buprenorphine):
* Sublingual tablets and films

* With the exception of Bunavail, all forms administered by
placing directly under patient’s tongue

e Safe to cut formulations for precise dosing

y
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Kentucky MOUD Regulations

e 201 KAR9:270

* Physicians or mid-level providers may utilize BUP or methadone
products for in-patient detoxification without obtaining a DATA
2000 waiver or “X waiver”

 DATA 2000 waiver or “X-waiver” pertains to BUP prescribing only, as
outpatient methadone is exclusively dispensed in outpatient
treatment programs

 Without a waiver, may treat up to 30 patients at once with BUP

e Patients with a non-OUD admitting diagnosis + incidental OUD are
eligible for MOUD treatment

P
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Kentucky Regulations: Initiation

201 KAR9:270

* Initiate buprenorphine treatment under an observed
induction protocol

* Maximum initial dose: BUP 4 mg
* May provide subsequent doses if withdrawal persists

 Maximum subsequent doses (cumulative): BUP 24 mg

y
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Kentucky Regulations: Formulations

* Buprenorphine-mono-products may be administered if:
* Patient is pregnant
* Demonstrated hypersensitivity to naloxone
* |Inasupervised hospital setting

* Only buprenorphine products with an FDA labeled indication
for OUD treatment may be used

e Cannot use Butrans patches, Buprenex injection, or Belbuca buccal
formulations (all have chronic pain indications)
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Kentucky Regulations: BUP Split-

Dosing

* After initial induction is established, split-dosing is only
allowed in specific situations

* Pregnancy: taken no more than BID
* Daily dose < 16 mg: taken no more than BID
e Cancer treatment, hospice or palliative care: taken BID or TID

* Undergoing major surgery or has suffered a significant
physical trauma that has a risk of death, physical disability or
impairment: taken BID or TID up to 14 days

y
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Methadone

* Synthetic opioid & full p-opioid receptor agonist
* |nitial Daily Dose: 10-30 mg/day in divided doses

* Hepatically metabolized via CYP enzymes
* No active metabolites

* Peak effect within 3-5 days of continuous dosing

e Half-life: 12-59 hours
e High lipophilicity resulting in redistribution into fatty tissue

. o U
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Methadone Therapy

* Does not require a specific level of withdrawal to initiate
* Obtain a baseline QTc prior to starting

e Do notinitiate if > 500 msec

e Watch for serotonergic drug-drug interactions

* Increase dose by 5 mg every 3-5 days based on withdrawal
and craving symptoms

* Maintenance Dose: 60-120 mg/day

y
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Methadone Considerations

* Patient must present to an outpatient federally-approved
methadone clinic daily for observed dosing

* Delayed onset and requires a slow titration
* Potentially a better option for chronic pain patients
* Risk of QTc prolongation

* |CU patients often have electrolyte abnormalities

 Metabolized by numerous CYP enzymes and influences
serotonin, must consider DDIs

y
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Buprenorphine vs. Methadone

* Appear equally effective in treating OUD
* Limited data

 Methadone is more difficult for the patient to obtain
outpatient

 Buprenorphine maintenance doses are achieved more rapidly
* Neither require active withdrawal
 Fewer ADRs, DDIs, and monitoring with buprenorphine

Methadone Buprenorphine Naltrexone

J |
\§ CHI Saint Joseph |
Health

Partial coverage: 38

generates limited effect




Transition of Care at Discharge

* |If patient is a new start and does not have an outpatient clinic
to follow up with, pharmacy and case management can help
facilitate bridge-provider services

y
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Summary

* As OUD continues to be a leading cause of mortality in the US,
the ICU is an appropriate setting to begin MOUD
«  MOUD may also facilitate weaning of IV sedatives/analgesics
 BUP is a partial p-opioid receptor agonist and k-opioid
receptor antagonist that provides withdrawal and pain relief,
with a ceiling effect on respiratory depression

* Rapid micro-inductions are an effective and safe alternative to
begin therapy while on full p-opioid receptor agonists,
without fear of precipitating withdrawal

y
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