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Buprenorphine & Methadone 
Pharmacokinetics
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Combo Product

(with Naloxone)
0.7mg Bup/0.18mg Nx



Benefits of MAT:
Decreased Mortality

Dupouy et al., 2017

Evans et al., 2015

Sordo et al., 2017

Standardized Mortality Ratio



Treatment Retention and 
Decreased Illicit Opioid Use on MAT 

• Buprenorphine promotes retention, and those who remain in 
treatment become more likely over time to abstain from other 
opioids

Kakko et al, 2003

Soeffing et al., 2009



Major Features of Buprenorphine

Partial agonist at mu receptor

▪ Comparatively minimal respiratory 
suppression and no respiratory arrest 
when used as prescribed

Long acting

▪ Half-life ~ 24-36 Hours

High affinity for mu receptor

▪ Blocks other opioids

▪ Displaces other opioids

• Can precipitate withdrawal

Slow dissociation from mu receptor

▪ Stays on receptor for a long time

SAMHSA, 2018

Orman & Keating, 2009
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Classic Buprenorphine Initiation

▪ Instruct the patient to abstain from any opioid use for a 

minimum of: 

• 12-16 hours for short-acting opioids

• 24 hours for sustained-release opioid medications

• 36 hours for methadone

▪ Observe and document Mild vs. Moderate withdrawal:

• NOTE: Be aware of Fentanyl; do not induce unless moderate 

withdrawal (COWS 13 to 15) is observed
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Classic Buprenorphine Initiation

▪ First dose: 2-4 mg SL buprenorphine/naloxone

▪ Relief of opioid withdrawal symptoms should begin within 

30-45 minutes after the first dose

▪ Re-dose every 2-4 hours, if opioid withdrawal subsides 

then reappears

▪ Stabilize at dose that eliminates craving; typical dose 

range from 8 mg to 16 mg

▪ Gradually increase dose after establishment of a steady 

state over as needed for continued craving.

• Note: This can be increased more rapidly if the patient has a lot of craving.
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Classic Buprenorphine Initiation

▪ Day #2: Continue dose established on Day #1
• Encourage patient to preferably take Day #1 dose on the morning 

of Day #2

• Encourage office staff to contact patient on Day #2 to assess dose 
response

• After contact with patient there may be reason for additional dose 
adjustments:

− If patient feels well, instruct patient to continue Day #1 dosing

− If patient is experiencing cravings or discomfort consider increasing 
dose by 2-4 mg

OR

− discuss relapse prevention and assure patient that discomfort will 
stabilize over time

▪ Avoid rapid dose adjustments
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Classic Buprenorphine Initiation

▪ Stabilization will occur for most patients between 8 to 

16mg per day:

• Most individuals do not need more than 16mg per day but 

occasionally higher doses may be needed for persistent 

symptoms/ongoing opioid use

‒ Most insurance companies limit daily doses to 24 mg

‒ Though there is approval for a maximum dose of 32mg, doses above 

24mg may increase risk of diversion

• Note – If there are concerns for diversion:

‒ Consider more intensive monitoring [E.g. more frequent urine testing, 

shorter prescription durations, supervised dosing] 



Silverstein SM, Daniulaityte R, Martins SS, Miller SC, Carlson RG. "Everything is not right anymore": Buprenorphine experiences in an 
era of illicit fentanyl. Int J Drug Policy. 2019 Dec;74:76-83. doi: 10.1016/j.drugpo.2019.09.003. Epub 2019 Sep 25. PMID: 31563098; 
PMCID: PMC6914257. http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/31563098

http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/31563098


Image: http://www.justice.gov/usao-ndia/pr/using-opioids-leads-three-deaths-eastern-iowa

http://www.justice.gov/usao-ndia/pr/using-opioids-leads-three-deaths-eastern-iowa


Fentanyl Pharmacokinetics

• t1/2 of 2–4 h 

• Rapidly decline → redistribution to 
other tissues 

• Rapid sequestration in adipose

• Case series of 12 patients: 
• Mean time for utox clearance

Fentanyl – 7.3 days
Norfentanyl – 13.3 days

Huhn AS, Hobelmann JG, Oyler GA, Strain EC. Protracted renal clearance of fentanyl in persons 
with opioid use disorder. Drug Alcohol Depend. 2020 Sep 1;214:108147. doi: 
10.1016/j.drugalcdep.2020.108147. Epub 2020 Jul 2. PMID: 32650192; PMCID: PMC7594258.

Comer SD, Cahill CM. Fentanyl: Receptor pharmacology, abuse potential, and implications for 
treatment. Neurosci Biobehav Rev. 2019 Nov;106:49-57. doi: 10.1016/j.neubiorev.2018.12.005. 
Epub 2018 Dec 5. PMID: 30528374; PMCID: PMC7233332.



Buprenorphine Initiation Options

High Dose Starts Low Dose Starts

Controlled 
Environment 

Starts

Pain 
Management / 

Analgesic Dosing



High Dose Starts



http://cabridge.org/resource/buprenorphine-bup-hospital-quick-start

http://cabridge.org/resource/buprenorphine-bup-hospital-quick-start


High Dose Buprenorphine Outcomes: 
Hospital Settings

• 492 patients administered buprenorphine, 44 (9.5%) used fentanyl
• 439 patients (89.3%) initiated high-dose buprenorphine (8-32 mg)

• Follow-up at 30 days among patients administered buprenorphine was similar for 
those who did and did not report fentanyl use: 36 patients [41.4%] vs 301 patients 
[37.2%]

• Precipitated withdrawal was documented for 8 patients overall (1.6%). 
• For patients who reported fentanyl use, 2 cases (4.5%) of precipitated withdrawal. 
• No precipitated withdrawal required hospital admission
• 4 patients (50.0%) had documentation of follow-up at 30 days. 

• Adjusted odds ratios for patients who reported fentanyl use compared 
with patients who reported other opioid use:

• 0.60 (95% CI, 0.32-1.07) for administered or prescribed buprenorphine in the ED 
encounter

• 1.09 (95% CI, 0.62-1.92) for follow-up at 7 days
• 1.33 (95% CI, 0.73-2.41) for follow-up at 30 days.

• No differences in follow-up engagement by patients with self-reported 
fentanyl use (adjusted odds ratio, 1.09), and precipitated withdrawal was 
rare (8 patients [1.6%]).

Snyder H, Chau B, Kalmin MM, Speener M, Campbell A, Moulin A, Herring AA. High-Dose Buprenorphine Initiation in the Emergency Department Among 
Patients Using Fentanyl and Other Opioids. JAMA Netw Open. 2023 Mar 1;6(3):e231572. doi: 10.1001/jamanetworkopen.2023.1572. PMID: 36867410; 
PMCID: PMC9984967. http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/36867410

http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/36867410


High Dose Buprenorphine: Ambulatory

• Dosing: Take ½ to 1 strip or tab 
every 1 hour until withdrawal / 
cravings are gone

• Can go up to a recommended 
max dose of 32mg, but not every 
patient needs this dose





ER Buprenorphine Injection



ER Buprenorphine Injection

ER Bup 300mg/300mg, then 100mg qMonth ER Bup 300mg qMonth
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Single Day ER Bup Inj Protocol

• Five patients, open label protocol, 12 week study

• ER Bub Inj 300 mg after patient tolerated > 24 mg of SL 

buprenorphine in a single day

▪ In clinic-setting

▪ Hourly SL buprenorphine dosing schedule was 2 mg-6 mg-8 mg-8 mg

▪ One hour after last buprenorphine dose → ER Bup Inj 300 mg 

• Three total monthly injections of BXR (300 mg-300 mg-100 

mg), patients monitored 4 weeks following third injection

• 5 (100%) retained all 12-weeks & received all three injections

• Acceptability of the single-day start on ER Bup inj was high

• Longest period of illicit opioid use during study period: 5 days
Mariani JJ, Mahony AL, Podell SC, Brooks DJ, Brezing C, Luo SX, Naqvi NH, Levin FR. Open-label trial of a single-day induction onto buprenorphine 

extended-release injection for users of heroin and fentanyl. Am J Addict. 2021 Sep;30(5):470-476. doi: 10.1111/ajad.13193. Epub 2021 Jul 5. PMID: 

34223681; PMCID: PMC8459386. http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/34223681

http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/34223681


Low Dose Starts



Ghosh, S. M., Klaire, S., Tanguay, R., Manek, M., & Azar, P. (2019). A review of novel methods 

to support the transition from methadone and other full agonist opioids to 

buprenorphine/naloxone sublingual in both community and acute care settings. Canadian 

Journal of Addiction, 10(4), 41-50. http://doi.org/10.1097/CXA.0000000000000072

http://doi.org/10.1097/CXA.0000000000000072


Robbins JL, Englander H, Gregg J. Buprenorphine Microdose Induction for the Management of Prescription 
Opioid Dependence. J Am Board Fam Med. 2021 Feb;34(Suppl):S141-S146. doi: 
10.3122/jabfm.2021.S1.200236. PMID: 33622829. http://pubmed.ncbi.nlm.nih.gov/33622829

http://pubmed.ncbi.nlm.nih.gov/33622829


Rozylo J, Mitchell K, Nikoo M, Durante SE, Barbic SP, Lin D, Mathias S, Azar P. Case report: Successful induction 
of buprenorphine/naloxone using a microdosing schedule and assertive outreach. Addict Sci Clin Pract. 2020 
Jan 15;15(1):2. doi: 10.1186/s13722-020-0177-x. PMID: 31941547; PMCID: PMC6964069. 
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/31941547

http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/31941547


Marwah R, Coons C, Myers J, Dumont Z. Buprenorphine-naloxone microdosing: Tool for opioid agonist therapy induction. Can Fam Physician. 2020 Dec;66(12):891-
894. doi: 10.46747/cfp.6612891. PMID: 33334955; PMCID: PMC7745932. http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/33334955
Slide Credit: Joshua Bloom, MD

http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/33334955
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Supportive medications

• Clonidine 0.1-0.2 every 4-6h

▪ Sweating, goosebumps

• Ondansetron 8 mg every 8h

▪ Nausea, vomiting

• Hydroxyzine 50 mg every 6h

▪ Anxiety, insomnia

• Ibuprofen 600 mg every 6h

▪ Myalgias, arthralgias

• Loperamide 1-2 at onset of diarrhea

Slide Credit: Joshua Bloom, MD



Pain Management / 
Analgesic Dosing



https://pcl.psychiatry.uw.edu/wp-content/uploads/2021/12/Buprenorphine_Microdosing_with_Patch_protocol-Perez95.pdf

Slide Credit: Joshua Bloom, MD

https://pcl.psychiatry.uw.edu/wp-content/uploads/2021/12/Buprenorphine_Microdosing_with_Patch_protocol-Perez95.pdf


Ghosh, S. M., Klaire, S., Tanguay, R., Manek, M., & Azar, P. (2019). A review of novel methods 

to support the transition from methadone and other full agonist opioids to 

buprenorphine/naloxone sublingual in both community and acute care settings. Canadian 

Journal of Addiction, 10(4), 41-50. http://doi.org/10.1097/CXA.0000000000000072

http://doi.org/10.1097/CXA.0000000000000072
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Analgesia

Buprenorphine Pharmacokinetics
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Slide Credit: Curtis Geier and Ben Smith 



Controlled Environment 
Starts
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Starting SL Buprenorphine in a 

Controlled Setting After Withdrawal

How to start buprenorphine/naloxone after the patient is no longer 

in withdrawal?

• Week 1: 1mg/0.25mg daily x7d

• Week 2: 2mg/0.5mg daily x7d

• Week 3: 3mg/0.75mg daily x7d

• Week 4: 4mg/1mg daily x7d

• Week 5: 6mg/1.5mg daily x7d

• Week 6: 8mg/2mg daily x14d

• Week 7: 16mg/4mg daily QOD

Vocci FJ, Schwartz RP, Wilson ME, Gordon MS, Kinlock TW, Fitzgerald TT, O'Grady KE, Jaffe JH. Buprenorphine dose induction in non-opioid-
tolerant pre-release prisoners. Drug Alcohol Depend. 2015 Nov 1;156:133-138. doi: 10.1016/j.drugalcdep.2015.09.001. Epub 2015 Sep 7. 
PMID: 26409751; PMCID: PMC4633333. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4633333

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4633333
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Starting SL Buprenorphine in a 

Controlled Setting After Withdrawal

However… participants started onto buprenorphine at a rate faster 

than the induction schedule.

• In another trial:

• Initial dose 4 mg which could be

stepped up to a maximum of 8 mg 

on the first day. On subsequent days 

the subject could be stepped up to a 

maximum of 32 mgs, if clinically indicated 

and the patient agreed. 

Magura S, Lee JD, Hershberger J, Joseph H, Marsch L, Shropshire C, Rosenblum A. Buprenorphine and methadone maintenance in jail and 
post-release: a randomized clinical trial. Drug Alcohol Depend. 2009 Jan 1;99(1-3):222-30. doi: 10.1016/j.drugalcdep.2008.08.006. Epub
2008 Oct 18. PMID: 18930603; PMCID: PMC2658719. http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/18930603

http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/18930603
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Medication FIRST Model

• People with OUD receive pharmacotherapy treatment as 

quickly as possible, prior to lengthy assessments or 

treatments planning sessions;

• Maintenance pharmacotherapy is delivered without 

arbitrary tapering or time limits; 

• Individualized psychosocial services are continually 

offered but not required as a condition of 

pharmacotherapy; 

• Pharmacotherapy is discontinued only if it is worsening 

the person’s condition. 

http://www.nomodeaths.org/medication-first-implementation

http://www.nomodeaths.org/medication-first-implementation
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Medication FIRST Model

• Medication first does not mean Medication only

• Medication is contingent upon the pt’s benefit, not based 

upon a timeframe, patient’s participation in counseling, an 

unexpectedly positive test result, etc

http://www.nomodeaths.org/medication-first-implementation

http://www.nomodeaths.org/medication-first-implementation
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PCSS Mentoring Program

• PCSS Mentor Program is designed to offer general information to 

clinicians about evidence-based clinical practices in prescribing 

medications for opioid use disorder. 

• PCSS Mentors are a national network of providers with expertise in 

addictions, pain, evidence-based treatment including medications for 

opioid use disorder (MOUD).

• 3-tiered approach allows every mentor/mentee relationship to be unique 

and catered to the specific needs of the mentee.

• No cost. 

For more information visit:

https://pcssNOW.org/mentoring/

https://pcssnow.org/mentoring/
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PCSS Discussion Forum

Have a clinical question?

http://pcss.invisionzone.com/register

Ask a Colleague

A simple and direct way to receive an 

answer related to medications for opioid 

use disorder. Designed to provide a 

prompt response to simple practice-

related questions.

http://pcss.invisionzone.com/register
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PCSS is a collaborative effort led by the American Academy of Addiction 

Psychiatry (AAAP) in partnership with:

Addiction Technology Transfer Center American Society of Addiction Medicine

American Academy of Family Physicians American Society for Pain Management Nursing

American Academy of Pain Medicine
Association for Multidisciplinary Education and 

Research in Substance use and Addiction

American Academy of Pediatrics Council on Social Work Education

American Pharmacists Association International Nurses Society on Addictions

American College of Emergency Physicians National Association for Community Health Centers

American Dental Association National Association of Social Workers

American Medical Association National Council for Mental Wellbeing 

American Osteopathic Academy of Addiction 

Medicine
The National Judicial College

American Psychiatric Association Physician Assistant Education Association

American Psychiatric Nurses Association Society for Academic Emergency Medicine
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Educate. Train. Mentor

www.pcssNOW.org

pcss@aaap.org

@PCSSProjects

www.facebook.com/pcssprojects/

Funding for this initiative was made possible (in part) by grant no. 6H79TI081968 from SAMHSA. The views expressed in written conference materials or 

publications and by speakers and moderators do not necessarily reflect the official policies of the Department of Health and Human Services; nor does 

mention of trade names, commercial practices, or organizations imply endorsement by the U.S. Government.

http://www.pcssnow.org/
mailto:pcss@aaap.org
http://www.twitter.com/PCSSProjects
https://twitter.com/PCSSprojects
http://www.facebook.com/pcssprojects/
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