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.ǳǇǊŜƴƻǊǇƘƛƴŜΩǎ ŀƴŀƭƎŜǎƛŎ 
properties

Formulations approved for analgesia: intravenous, transdermal, buccal

Formulations approved for opioid use disorder: sublingual tablet, film, 
subcutaneous injectable



Original FDA registration study that showed 
therapeutic efficacy of buprenorphine for pain



Long term efficacy in chronic pain patients 



Is it as good as other opioids?

60 patients, post op pain relief following 
upper abdominal surgery. Double blind 
randomized

101 patients, post op pain relief, double 
blind randomized



Really?



Yes, really.



The highest dose of transdermal buprenorphine 
available (20 mcg/hr) is equivalent to which daily 
dose of sublingual buprenorphine?

A. 0.6 mg/day

B. 1.6 mg/day

C. 5.7 mg/day

D. 6.3 mg/day

E. 11.4 mg/day



Buprenorphine Dosing for Pain



Higher dose with better pain relief





What about patients who are already on 
opioids and thus, not opioid naive?



Conversion of Chronic Pain Patients from Full 
Opioid Agonists to Buprenorphine



Higher doses of full agonist to Buprenorphine



Buprenorphine in patients on 90-150 MME 



Figure 1.
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What makes buprenorphine special?



What most of us already know

Partial agonist 
at mu receptor

Antagonist at 
kappa 

receptor



There is more to buprenorphine than what 
we have learned.

Ability to increase mu 
receptor expression on 

cell membranes

Opioid receptor like 1 
agonist 

ωMice lacking this protein 
displayed no 
buprenorphine analgesia, 
while showing normal 
responses to morphine 

Does not recruit ̡-arrestin 
to the receptor (arrestin 

associated w adverse 
effects of typical opioids)

Antinociception (at 
naloxone insensitive brain 

site)

Ceiling effect with 
respiratory depression

No ceiling effect with 
regards to analgesia

Antihyperalgesic effects 
(receptor subtype 

selectivity, G protein 
binding, kappa 

antagonism, blockage of 
Na channels, activates 5HT 
spinal neurotransmission )

Acts at both level of spinal 
cord and the brain w 

action being primarily at 
spinal cord (not brain like 
morphine and fentanyl)



Antinociception



Naloxone sensitive and naloxone insensitive 
components of action that contribute to pain 
relief and antinociception



Which test is classically used in human research to 
investigate opioid-induced hyperalgesia?

A. Acupuncture

B. FACES Pain Scale

C. Hot plate test

D. Cold pressor test

E. Functional magnetic resonance imaging



fMRI and Receptor Occupancy with 
Buprenorphine



Effects of Buprenorphine Dose on receptor 
availability in patients with OUD

Å Mu Receptor availability by Buprenorphine Dose
Å 2 mg Ą 60% mu opioid receptors available
Å 16 mg Ą 8-15% mu opioid receptors available
Å 32 mg Ą 2-6% mu opioid receptors available

Å Similar changes across multiple regions of the brain:
Å Prefrontal cortex
Å Anterior cingulate 
Å Thalamus
Å Amygdala
Å Nucleus accumbens
Å Caudate

Å Changes in mu opioid occupancy/availability
Å Variable at low doses of 2 mg (prefrontal cortex 47% occupied vs amygdala 27% occupied)
Å Homogenous at higher doses of 32 mg (94-98% at all sites except thalamus)



ÅPatients maintained on 16 mg oral buprenorphine had single dose omitted
ÅBrain mu opioid receptor availability by time:
Å4 hours Ą 30% of receptors available
Å28 hours Ą 54% of receptors available
Å52 hours Ą 67% of receptors available
Å76 hours Ą 82% of receptors available

ÅAdditional finding:
ÅApproximately 50-60% receptor occupancy 
is needed to suppress withdrawal

Opioid receptor occupancy and availability with 
buprenorphine



52 yo lady, on LTOT for 20 years
Oxycontin 50mg TID plus Oxycodone IR 5-10 mg q4h prn (295 MME)

Pain is always 7-8/10

Patient asks for opioid dose increases despite high doses

Calls PCP's office 2 days before prescriptions to ensure they are filled

2 occasions in past 2 years: 1-2-day early fills

Urine screens consistent with treatment and absent of concerns for illicit substance use



Steps to Consider

Decrease dose

Decrease 
Oxycontin/Oxycodone 
to as close to 200 MME 
daily as patient can 
tolerate

ωOk to implement symptomatic 
regimen during this time

Change to IR

Change all opioids to 
short acting/immediate 
release formulation

Consent and 
Educate

Discuss induction 
strategy and provide 
clear, written 
information for home 
induction

ωIn office inductions are also 
feasible. There is no clear 
benefit over home induction

Talk about stigma 

Be transparent about 
possible pain 
management options

Start Bup

Start buprenorphine as 
you would for opioid 
use disorder

Consider that the dose 
may be higher on day 1 
than usual, and allow 
for this on your initial 
prescription

Continue non opioid 
medications for pain



Barriers for use of SL 
Buprenorphine for Pain
ÅPharmacy requirements for X-waiver 

ÅLimited support and consensus for off label use of 
buprenorphine for pain 

ÅStigma suffered by individuals who are on buprenorphine 
(with or without OUD diagnosis)

ÅLimited physician education and understanding of acute pain 
management in people on buprenorphine

ÅLimited understanding amongst providers about 
buprenorphine for pain 

ÅΧΦ
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Learning Objectives

ÅAssess the needs for anesthesiologists and pain physicians to manage 
patients with OUD within the perioperative period

ÅDiscuss the multi-society OUD working group recommendations for 
patients on buprenorphine for MOUD

ÅDiscuss the multi-society OUD working group recommendation for 
patients with suspected OUD in need of analgesia





Importance of buprenorphine

ÅOpioid crisis is ongoing

ÅImpact
ÅOverdose and death
ÅAcquired infection

ÅComorbidities
ÅEconomic loss
ÅFamily destruction
ÅLegal issues



So what is a 
substance use 

disorder (SUD)?

Slide courtesy of Sudheer Potru 35

Loss of Control

1 Substance taken in larger amounts or for a longer time than intendedάL ŘƛŘƴΩǘ ƳŜŀƴ ǘƻ ǎǘŀǊǘ ǳǎƛƴƎ ǎƻ ƳǳŎƘΦέ

2
Persistent desire or unsuccessful effort to cut down or control use of a 

substance
άLΩǾŜ ǘǊƛŜŘ ǘƻ ǎǘƻǇ ŀ ŦŜǿ ǘƛƳŜǎ ōŜŦƻǊŜΣ ōǳǘ L ǎǘŀǊǘ ǳǎƛƴƎ ǘƘƛǎ ŘǊǳƎ ŀƎŀƛƴ ŜǾŜǊȅ 
ǘƛƳŜΦέ

3 Great deal of time spent obtaining, using, or recovering from substance use
ά9ǾŜǊȅǘƘƛƴƎ L Řƻ ǊŜǾƻƭǾŜǎ ŀǊƻǳƴŘ ǳǎƛƴƎ ǘƘƛǎ ŘǊǳƎΦέ όLƴ ǎŜǾŜǊŜ ŎŀǎŜǎΣ Ƴƻǎǘκŀƭƭ ƻŦ ŀ 
ǇŜǊǎƻƴΩǎ Řŀƛƭȅ ŀŎǘƛǾƛǘƛŜǎ Ƴŀȅ ǊŜǾƻƭǾŜ ŀǊƻǳƴŘ ǎǳōǎǘŀƴŎŜ ǳǎŜΦύ

4 Craving (a strong desire or urge) to use opioids άL ǿŀƴǘŜŘ ǘƻ ǳǎŜ ǎƻ ōŀŘƭȅΣ L ŎƻǳƭŘƴΩǘ ǘƘƛƴƪ ƻŦ ŀƴȅǘƘƛƴƎ ŜƭǎŜΦέ

Social Problems

5
Continued opioid use that causes failures to fulfill major obligations at work, 

school, or home
άL ƪŜŜǇ ƘŀǾƛƴƎ ǘǊƻǳōƭŜ ŀǘ ǿƻǊƪκ ƘŀǾŜ ƭƻǎǘ ǘƘŜ ǘǊǳǎǘ ƻŦ ŦǊƛŜƴŘǎ ŀƴŘ ŦŀƳƛƭȅ ōŜŎŀǳǎŜ 
ƻŦ ǳǎƛƴƎ ǘƘƛǎ ŘǊǳƎΦέ

6 Continued opioid use despite causing recurrent social or personal problems
άL ŎŀƴΩǘ ǎǘƻǇ ǳǎƛƴƎΣ ŜǾŜƴ ǘƘƻǳƎƘ ƛǘΩǎ ŎŀǳǎƛƴƎ ǇǊƻōƭŜƳǎ ǿƛǘƘ Ƴȅ 
ŦǊƛŜƴŘǎκŦŀƳƛƭȅκōƻǎǎκƭŀƴŘƭƻǊŘΦέ

7
Important social, occupational, or recreational activities are reduced because 

of opioid use
άLΩǾŜ ǎǘƻǇǇŜŘ ǎŜŜƛƴƎ Ƴȅ ŦǊƛŜƴŘǎ ŀƴŘ ŦŀƳƛƭȅΣ ŀƴŘ ƘŀǾŜ ƎƛǾŜƴ ǳǇ Ƴȅ ŦŀǾƻǊƛǘŜ Ƙƻōōȅ 
ōŜŎŀǳǎŜ ƻŦ ŘǊǳƎǎΦέ

Risky Use

8 Recurrent opioid use in dangerous situations άL ƪŜŜǇ ŘƻƛƴƎ ǘƘƛƴƎǎ ǘƘŀǘ L ƪƴƻǿ ŀǊŜ Ǌƛǎƪȅ ŀƴŘ ŘŀƴƎŜǊƻǳǎ ǘƻ ōǳȅ ƻǊ ǳǎŜ ǘƘƛǎ ŘǊǳƎΦέ

9 Continued opioid use despite related physical or psychological problems
άL ƪƴƻǿ ǘƘŀǘ ǳǎƛƴƎ ǘƘƛǎ ŘǊǳƎ ŎŀǳǎŜǎ ƳŜ ǘƻ ŦŜŜƭ ōŀŘƭȅκ ƳŜǎǎŜǎ ǿƛǘƘ Ƴȅ ƳƛƴŘΣ ōǳǘ 
L ǎǘƛƭƭ ǳǎŜ ŀƴȅǿŀȅΦέ

Pharmacological Problems

10
Tolerance(the need to take higher doses of a drug to feel the same effects, or 

a reduced effect from the same amount)
άL ƘŀǾŜ ǘƻ ǘŀƪŜ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ƻŦ ǘƘŜ ŘǊǳƎ ǘƻ ŦŜŜƭ ǘƘŜ ǎŀƳŜ ƘƛƎƘΦέ

11
Withdrawal (the experience of pain or other uncomfortable symptoms in the 

absence of a drug)
ά²ƘŜƴ L ǎǘƻǇ ǳǎƛƴƎ ǘƘŜ ŘǊǳƎ ŦƻǊ ŀ ǿƘƛƭŜΣ LΩƳ ƛƴ ŀ ƭƻǘ ƻŦ ǇŀƛƴΦέ

Source: American Psychiatric Association. (2013). Substance Use Disorders. InDiagnostic and statistical manual of mental disorders(5th ed.). Arlington, VA: American 
Psychiatric Publishing.



Substance Use Disorder

ÅApproximately 10-ол҈ ƻŦ ƘƻǎǇƛǘŀƭƛȊŜŘ ǇǘΩǎ ƘŀǾŜ ŀ ƴƻƴ-alcohol SUD 
disorder
ÅAlmost 40% are not detected by care team
ÅNot receiving care anywhere else for the SUD
ÅAlmost 1/3 leave AMA
ÅComplicates hospital course
ÅPoorer adherence to treatment plan
ÅWithdrawal
ÅProlonged LOS

ÅPoor outcomes



Buprenorphine

ÅReduces opioid withdrawal and craving

ÅHigh binding affinity for the MOR
ÅWill displace other opioid ligands
ÅMay precipitate withdrawal 

ÅOnce in place prevents additional opioid binding
ÅSome receptors may remain unbound and available

ÅDoes not require daily trips to clinic (like methadone)

ÅUsually ok for use in elderly, and those with hepatic and renal 
insufficiency (except severe)



Drug Related Death Rate per 1000 Post Discharge

White S et al. Drugs-Related Death Soon after Hospital-Discharge among Drug Treatment Clients.PLoSOne. 2015; 10(11): e0141073
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Buprenorphine is Lifesaving

ÅThe number needed to treat to prevent one death from OUD 
with buprenorphine is less three.

ÅBuprenorphine treatment was associated with a 37% 
reduction in all-cause mortality during the year after a nonfatal 
overdose.

ÅLǘΩǎ ǊŀǊŜ ƛƴ ƳŜŘƛŎƛƴŜ ǘƻ ŀŎǘǳŀƭƭȅ ōŜ ŀōƭŜ ǘƻ ǎŀǾŜ ŀ ƭƛŦŜΦ

Larochelle MR, Bernson D, Land T, et al. Ann Intern Med 2018; 169: 137 -45.
Poorman E. NEJM 2021 384;19: 1783-4.



Buprenorphine Formulations

40

Formulation Indication Strengths Frequency Nalox

Sublingual tablet (generic) Opioid dependence 2 mg; 8 mg Once daily N

Sublingual tablet, film (generic, 
Suboxone)

Opioid dependence 2 mg/0.5 mg; 4 mg/1 mg; 
8 mg/2 mg; 12 mg/3 mg

Once daily Y

Sublingual tablet (Zubsolv) Opioid dependence 0.7 mg/0.18 mg; 1.4 mg/0.36mg 
2.9 mg/0.71 mg; 5.7 mg/1.4 mg; 
8.6 mg/2.1 mg; 11.4 mg/2.9 mg

Once daily Y

Buccal film (Bunavail) Opioid dependence 2.1 mg/0.3 mg; 4.2 mg/0.7 mg; 
6.3 mg/1 mg

Once daily Y

Buccal film (Belbuca) Chronic pain 75 mcg; 150 mcg; 300 mcg; 450 mcg; 
600 mcg; 750 mcg; 900 mcg

Every 12 hours N

Intravenous (Buprenex) Acute pain 0.3 mg/mL Every 6 hours as needed N

Subcutaneous extended release 
injection (Sublocade)

Moderate-to-severe 
opioid use disorder

100 mg/0.5 mL; 300 mg/1.5 mL Monthly N

Transdermal patch (Butrans) Chronic pain 5 mcg/hr; 7.5 mcg/hr; 10 mcg/hr; 15 
mcg/hr; 20 mcg/hr

Every 7 days N

Warner NS, Warner MA, Cunningham JL, et al. A Practical Approach for the Management of the Mixed Opioid Agonist-Antagonist Buprenorphine During Acute Pain and Surgery.Mayo Clin Proc. 2020;95(6):1253-1267. 



Multi-Society Working Group on SUD

ÅInitiative
ÅDr. Eugene Visucsi(ASRA President)
ÅDr. Beverly Philip (ASA President)
ÅDr. Jerome Adams (Surgeon General)

ÅSUD Ad Hoc Committee
ÅChair Lynn Kohan M.D.
ÅASRA reps

ÅSudheer PotruM.D.
ÅOlabisi Lane M.D.

ÅASA reps
ÅAnujAryalM.D.
ÅAntje BarreveldM.D.

ÅAAPM rep
ÅTrent Emerick M.D. 

ÅASAM reps
ÅTrent Emerick M.D.
ÅMichaelSprintzD.O.

ÅASHSP reps
ÅAnna DoppPharm. D.
ÅSophia Chhay Pharm. D.



Buprenorphine Maintenance Therapy: 
Continue or Stop? 

ÅDiscontinuation of buprenorphine exposes the patient to the 
substance of addiction and may lead to relapse

ÅContinuing buprenorphine occupies the receptors making them 
unavailable for other opioids
ÅDoes this provide poorer analgesia?



Gudin, J., Fudin, J. A Narrative Pharmacological Review of Buprenorphine: A Unique Opioid for the Treatment of Chronic Pain.Pain Ther9, 41ς54 (2020). https://doi.org/10.1007/s40122-019-00143-6



Greenwald MK, Comer SD, FiellinDA. Buprenorphine maintenance and mu-opioid receptor availability in the treatment of opioid use disorder: implications for clinical use and policy. Drug Alcohol Depend 2014;144:1ς
11



Multi-Society Working Group 
Recommendations



Preoperative Pain

Buprenorphine should not be routinely discontinued 

Discontinuing buprenorphine in patients with OUD increases 
risk of relapse or harm

Grade B
Moderate Level of Certainty

Home dose of buprenorphine should not be routinely tapered prior 
to surgery





Postoperative Pain

Utilize multimodal analgesia in patients receiving 
buprenorphine for MOUD

Consider administration of short-acting full mu agonists 
with close monitoring for uncontrolled pain if/when 
multimodal analgesia is inadequate

Grade B
Moderate Level of Certainty



Postoperative Pain

Consider increasing and/or dividing doses of 
buprenorphine with close monitoring for uncontrolled 
pain if/when multimodal analgesia is inadequate

Grade C
Low Level of Certainty



Discharge Planning

Provide post-operative plan to taper off full mu agonists 
or return to preoperative maintenance dose of 
buprenorphine 

Grade A
Moderate Level of Certainty

/ƻƭƭŀōƻǊŀǘŜ ŀƴŘ ŘƛǎŎǳǎǎ Ǉƭŀƴ ǿƛǘƘ ǇŀǘƛŜƴǘΩǎ ƻǳǘǇŀǘƛŜƴǘ ƻǇƛƻƛŘ 
prescriber



What about the pt not on buprenorphine?

ÅThe patient has pain andan Untreated 
Opioid Use Disorder (OUD)

ÅThe patient has pain andyou suspect 
the patient has an OUD 



Why start buprenorphine in the hospital?

Patients may 
recognize they have a 
problem and are 
ready to change

Forced 
abstinence may 
allow time to 
consider a 
change

Realization that use 
disorder is impacting 
relations with family and 
friends

Non judgmental care 
team.



Evidence

ÅBuprenorphine can safely be initiated in hospitalized pts, promotes 
engagement in outpt SUD care and increases chances of MOUD
ÅLeibschultzet al: 
ÅLower rates of illicit opioid use at a 6 month follow up period among hospitalized pts 

who had been initiated on buprenorphine and linked to buprenorphine treatment upon 
discharge

ÅHospital Buprenorphine initiation vs detox resulted in greater long term use od MOUD  
upon discharge

LiebschultzJM et al 2014; Wei J et al 2015] ]   
LiebschutzJM, Crooks D, Herman D, Anderson B, TsuiJ, MesheshaLZ, DossabhoyS, Stein M . Buprenorphine treatment for hospitalized, opioid-dependent patients: a randomized clinical trial. JAMA Intern Med. 2014 Aug; 
174(8):1369-76; 
Wei J, DefriesT, LozadaM, Young N, HuenW, TulskyJ.  An inpatient treatment and discharge planning protocol for alcohol dependence: efficacy in reducing 30-day readmissions and emergency department visits. J Gen Intern 
Med. 2015 Mar; 30(3):365-70.  





The way many providers handle discussing substance abuse with their patients

https://media.istockphoto.com/photos/head-in-the-sand-picture-id157507641?k=6&m=157507641&s=612x612&w=0&h=gpDPHKmIgXkh5lbJwIQD-kWRoTE0KSNmxsl3cs0-4x8=



Ann EmergMed. 2021;-:1-7.



How do I initiate buprenorphine?
Evidence from ER literature

Buprenorphine 4-8 mg safely initiated 

https:// www.drugabuse.gov/nidamed-medical-health-professionals/discipline-specific-resources/emergency-physicians-
first-responders/initiating-buprenorphine-treatment-in-emergency-departmenthttps://static1.squarespace.com/static/5c412ab755b02cec3b4ed998/t/5dc255df2d46c2731a7b366

c/1573017059129/CA+Bridge+-+Protocol+-+Bup+Hospital+Quick+Start+-+NOV+2019.pdf



Buprenorphine

Webster et al. 2020







Multi-Society Working Group 
Recommendations



Starting Buprenorphine, in the perioperative 
period, in pt with suspected MOUD 

Grade B
Moderate Level of Certainty

When possible Anesthesiologists/pain physicians consider 
starting buprenorphine for post-operative analgesia in patients 
with suspected OUD

When possible Anesthesiologists/pain physicians should help 
facilitate linkage to outpatient buprenorphine prescribers



Starting Buprenorphine, in the perioperative 
period, in pt with suspected MOUD 

© 2021 AMERICAN SOCIETY OF 
ANESTHESIOLOGISTS.

63

Grade C
Low Level of Certainty

Anesthesiologists can still consider initiating buprenorphine even 
if follow up with an outpatient buprenorphine provider has not 
been established



Lǘ ƛǎ ǘƘŜ ƎǊƻǳǇΩǎ ŎƻƴǎŜƴǎǳǎ ǘƻ ŀŘǾƻŎŀǘŜ ŦƻǊ ǘƘŜ ŜƭƛƳƛƴŀǘƛƻƴ ƻŦ 
barriers to prescribing buprenorphine for patients with OUD.

We also advocate the physicians obtain education in MOUD and x-
waiver certification.



Summary

ÅOUD is a public health crisis

ÅThere is a gap between ǇǘΩǎwith OUD and those receiving tx

ÅWe are in a prime position to be able to do something

ÅBuprenorphine can be safely initiated in the perioperative setting by 
anesthesia led teams 
ÅLinkage to outpatient buprenorphine prescriber is recommended



Do I need an X-waiver?



Drug Addiction Treatment Act (DATA) 2000

Statutes, Regulations, and Guidelines.  SAMHSA.  Accessed September 1, 2021. https://www.samhsa.gov/medication-assisted-treatment/statutes-regulations-guidelines

ÅPermitted qualified physicians to treat opioid addiction with Schedule III, IV, and V 
medications (i.e. only bup)

ÅRequires 8 hours of training for physicians, 24 hours for APPs

Å59! ǿƛƭƭ ƘŀǾŜ ŀƴ ά·έ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ǿƘŜƴ ǇǊŜǎŎǊƛōƛƴƎ ƳƛƭƭƛƎǊŀƳ-dose 
buprenorphine for OUD

ÅApply to SAMHSA (Substance Abuse Mental Health Services Administration) to 
complete waiver process

Åά¢ƘŜ ǇǊŀŎǘƛǘƛƻƴŜǊ ώƳǳǎǘ ƘŀǾŜϐ ǘƘŜ ŎŀǇŀŎƛǘȅ ǘƻ providedirectly, by referral, [or in 
another manner] appropriate counseling and other appropriate ancillary 
servicesΦέ

Slide from Sudheer Potru

https://www.samhsa.gov/medication-assisted-treatment/statutes-regulations-guidelines


HHS Removes Training Requirement (4/28/21)

Department of Health and Human Services, Clinical Practice Guidelines for the Use of Buprenorphine for Opioid Use Disorder (4/28/21)Slide from Sudheer Potru



Submit a 30 Patient Notification of Intent (NOI) 
Form

Providers Clinical Support System, 2021

Slide revised from Sudher Potru

https://buprenorphine.samhsa.gov/forms/select-practitioner-type.php

https://buprenorphine.samhsa.gov/forms/select-practitioner-type.php


SAMHSA 
Buprenorphine 
Practitioner 
Locator

https://www.samhsa.gov/medication-assisted-treatment/practitioner-program-data/treatment-practitioner-
locator?field_bup_lat_lon_proximity%5Bvalue%5D=25&field_bup_lat_lon_proximity%5Bsource_configuration%5D%5Borigin_address%5D=30324&field_bup_city_v
alue=&field_bup_state_value=All

Slide from Sudheer Potru



Should our anesthesia/pain trainees get X-
waivers?


