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Outline
• History and Overview of PK and PD properties
• Use in OUD
• Concurrent use in Acute Pain Management

• Use in Pain Management
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History
• Early 1920’s significant “opium problem”

• Developed in 1966 mainly as an analgesic
• Alternative to Morphine

• In 1975, the Committee on Problems of Drug Dependence,
• proposed buprenorphine as an attractive alternative to methadone for opioid treatment because
of its unique profile as a mu-opioid receptor partial agonist, producing less tolerance and less
intoxicating effects.

Campbell, Nancy D., and Anne M. Lovell. "The history of the development
of buprenorphine as an addiction therapeutic." Annals of the New York
Academy of Sciences 1248.1 (2012): 124-139.
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Webster, Lynn, et al. "Understanding buprenorphine for use in chronic pain: expert opinion." Pain Medicine 21.4 (2020): 714-723.
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• However, it displays low intrinsic activity (agonism) in in vitro (test tube) assays, as
determined by [35S]GTPgammaS binding.
• In vitro assays also given us information on Affinity and Intrinsic activity
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https://www.perkinelmer.com/lab-products-and-services/application-support-knowledgebase/radiometric/35s-gtp-binding-assays.html
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Partial Agonist
• According to [35S]GTPyS binding assays, Morphine would also be partial agonist
• Loperamide high affinity and high intrinsic activity
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?Full Agonist
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https://www.practicalpainmanagement.com/treatments/pharmacological/opioids/buprenorphine-partial-agonist-preclinical-clinical-evidence
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PK/PD
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• 5 heroin addicts on
different doses of Bup
• ROI
•

(prefrontal cortex, anterior
cingulate, thalamus,
amygdala, nucleus
accumbens, caudate)

Greenwald, Mark K., et al. "Effects of buprenorphine maintenance
dose on μ-opioid receptor availability, plasma concentrations, and
antagonist blockade in heroin-dependent
11 volunteers." Neuropsychopharmacology 28.11 (2003): 2000-2009.
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PK/PD
• Derivative of the morphine alkaloid
• Oral bioavailability of 10%;
• Sublingual (30%), buccal (50%), transdermal (15%), IM 70% / IV (100%).

• Onset: 15 min (IV), 30 min PO
• Peak: 1-4 hours (SL)
• Duration: not less than 6 hours
• Half-life: mean of 37 hours

Naloxone is essentially inert
due to poor oral and
sublingual bioavailability
followed by first-pass
metabolism and elimination

• Metabolized hepatically. NO Renal excretion. Elimination in feces.
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Aes/Safety
• Lower incidence of constipation vs. traditional agonists
• Does not appear to cause Oddi spasm

• TD > 20 mc/h
• QTc interval prolongation

• No Renal dosing
• CYP3A4 / care w/ hepatic impairment / monitor LFTs
• Epilepsy?

13

13

PK/PD – Clinical Potency
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The analgesic efficacy of buprenorphine Sl
(0.4mg vs IM morphine in open prostatectomy
in double blinded RCT study.
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Gaitini, Louis, et al. "Sublingual buprenorphine compared to morphine delivered by a
patient-controlled analgesia system as postoperative analgesia after
prostatectomy." Urologia internationalis 57.4 (1996): 227-229.

The analgesic efficacy of buprenorphine Sl (0.3mg vs IM
morphine in upper abdominal surgery in double blinded
RCT study. 0 = none,1 = slight, 2 = moderate, 3 =
severe.
Bradley, J. P. "A comparison of morphine and buprenorphine for analgesia after abdominal
surgery." Anaesthesia and intensive care 12.4 (1984): 303-310.
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•

i.v. buprenorphine (1·5 and 3·0 μg/kg) V

•

i.v. morphine (50 and 100 μg/kg) for
post‐operative pain in a double‐blind trial
involving 57 children (0·5–6 years)

•

Thoracotomy

Maunuksela, E-L., R. Korpela, and K. T. Olkkola. "Double-blind,
multiple-dose comparison of buprenorphine and morphine in
postoperative pain of children." BJA: British Journal of
Anaesthesia 60.1 (1988): 48-55.
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•
•
•
•

Bup 0.4mg SL vs. Morphine 5mg IV
NRS 11 scale @ 30 and 60 min
44 v 45 pts (acute fractures)
No change at 2 time intervals (hypotension 4% in Bup vs. 18% in Morphine)
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Respiratory Depression
• Fentanyl: supraspinal
and spinal cord mu
opioid receptor.
• Buprenorphine: mu
receptor at spinal
cord.
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Dahan, A., et al. "Comparison of the respiratory effects of intravenous buprenorphine and
fentanyl in humans and rats." British journal of anaesthesia 94.6 (2005): 825-834.
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Volpe, Donna A., et al. "Uniform assessment and ranking of opioid mu receptor binding constants for selected opioid
drugs." Regulatory Toxicology and Pharmacology 59.3 (2011): 385-390.
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Affinity
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Summary
• High affinity for the mu-opioid receptor in humans
• low intrinsic activity in test tube assay

• Acts on all opioid receptors: mu, delta, ORL-1 and κantagonism
• KOR activation produces dysphoria
• KOR activation: depression, drug-craving and seeking behavior.
• Modulates ORL-1(aka Norciceptin Opioid Receptor)
• Anti-nociceptive effect
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Summary

• Opioid action at the level of spinal cord ONLY: favorable tolerability.
• No plateau on the dose-response curve in clinical dosage.
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Khanna, Ish K., and Sivaram Pillarisetti. "Buprenorphine–an attractive opioid with underutilized
potential in treatment of chronic pain." Journal of pain research 8 (2015): 859.
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PK/PD
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Anti-Hyperalagesia
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Drugs Currently Approved for OUD

• Methadone
• Methadone was the first medication for MAT

• Naltrexone
• Buprenorphine
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Methadone
• In the U.S., methadone is limited by federal law to specially licensed, closely
regulated clinics that must operate under strict guidelines
• Possibly requiring that patients attend the clinic daily at the outset for observed dosing
• Many barriers to methadone which leads to less likely enrollment
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Deck, Dennis, and Matthew J. Carlson. "Access to publicly funded methadone maintenance treatment in two western
states." The journal of behavioral health services & research 31.2 (2004): 164-177.
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Bup for OUD
• SL Buprenorphine first adopted by France in the 1990’s
• Ongoing problem at the time
• Made almost all practioners able to Rx
• Would help to wean to Naltrexone

• FDA/USA in 2002
• Subutex
• Suboxone

Shulman, Matisyahu, Jonathan M. Wai, and Edward V. Nunes. "Buprenorphine treatment for
opioid use disorder: An overview." CNS drugs (2019): 1-14.
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DATA 2000
• Drug Addiction Treatment Act of 2000 (DATA 2000)
• Part of the Children’s Health Act of 2000
• Allowed for practioners who were trained to prescribe narcotic medications for opioid
dependency outside OTPs

• Can treat up to 100 patients
• EXCEPTION if using buprenorphine in hospital setting in accordance with
the opioid withdrawal facility approved order set
• 72 hr rule

• Allows you to treat 30 patients with buprenorphine in year 1, and 100
patients starting in year 2
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The Comprehensive Addiction and Recovery Act of 2016
• CARA
• Signed into law by President Obama on July 22, 2016
• $181 Million to aid in OUD
• Expanded prescribing authority for buprenorphine
• Practioners could apply for increase from 100 patients to 275
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Bup vs. Methadone
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Hser, Yih‐Ing, et al. "Treatment retention among patients randomized to buprenorphine/naloxone
compared to methadone in a multi‐site trial." Addiction 109.1 (2014): 79-87.
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• Treatment completion rate
• 74% Met vs. 46% BUP

• Completion rate for BUP was linear with dosing (32mg)
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Hser Y, Evans E, Huang D, et al (2015). Long-term outcomes after randomization to buprenorphine/naloxone versus methadone in a
multi-site trial. Addiction;111:695-705.
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• …compared to methadone, buprenorphine retains fewer people when doses are
flexibly delivered and at low fixed doses. If fixed medium or high doses are used,
buprenorphine and methadone appear no different in effectiveness
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Emergency Pain and Periop?
• 3 years ago –stop all Bup and maximize non-opioid analgesics
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Sandra Cortina, M. D., and M. D. Landon Berger. "Continuation of buprenorphine to facilitate postoperative pain management for
patients on buprenorphine opioid agonist therapy." Pain physician 23 (2020): E163-E174.
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The opioid of the future?
• Forms available for pain
• SL Film
• 75, 150, 300, 450, 600, 700, 900mcg

– Buccal q12
• TD
• 5, 7.5, 10, 15, 20 mc/h

– Qwk
– Start <10

• ?tolerance
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Khanna, Ish K., and Sivaram Pillarisetti. "Buprenorphine–an attractive opioid with underutilized potential in treatment of chronic pain." Journal of pain research 8 (2015): 859.
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Debunking myths
• No bell shaped response curve
• Neuropathic pain; may be able to block the secondary hyperalgesia from central
sensitization
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• 22 volunteers
• TD Fentanyl vs TD Bup
• Pressure on Tibia
• UV light burn→ pressure pain in
primary hyperalgesic area
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Andresen, Trine, et al. "Effect of transdermal opioids in experimentally induced superficial, deep
and hyperalgesic pain." British journal of pharmacology 164.3 (2011): 934-945.
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Lazaridou, Asimina, et al. "Is Buprenorphine Effective for
Chronic Pain? A Systematic Review and Meta-

50 analysis." Pain Medicine 21.12 (2020): 3691-3699.

50

25

10/26/2021

51

51

Thank you!
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