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Implementation Goal

Friendly, on demand 
buprenorphine, dosed 
right, the first time 



Objectives:

1. A pharmacologic model for the complex interaction of buprenorphine 
and full agonist opioids (both illicit and medically administered) in 
variety of commonly encountered clinical scenarios.

1. Strategies to optimize both buprenorphine and full agonist dosing and 
titration to promote successful induction.

1. Effectively adapt treatment plans when buprenorphine induction 
becomes complex using buprenorphine and additional medications 
such as full agonist opioids and ketamine.



Getting started in 2016





• Fear of getting it wrong
• Fear of hurting someone
• Frustratingly slow
• Partial treatment
• Tenuous follow up – bounce back 

Problems



2017 – start from scratch 

• Make it fast
• Make it last



Ceiling on Respiratory depression



Cowan 1977

Early 
Observation:

Bup dose effects 
are not linear



Van Dorp 2006



Ceiling on Respiratory depression

Bup 16 mg IV push
Non-dependent subjects 



Ceiling on sedation

Walsh, Sharon L., et al. "Clinical pharmacology of buprenorphine: ceiling effects at 

high doses." Clinical Pharmacology & Therapeutics 55.5 (1994): 569-580.



No differences were 

found between dose 

strengths for most 

subjective and 

physiological effects.



Observations of Ceiling suggest safety 



Long lasting effects to bridge early challenges after discharge

Walsh, Sharon L., et al. "Clinical pharmacology of buprenorphine: ceiling effects at 

high doses." Clinical Pharmacology & Therapeutics 55.5 (1994): 569-580.



Alternate day dosing: 44mg SL



14 subjects

Maximum dose 76mg

+ Subjective withdrawal after 96 hours

+ No objective withdrawal at 120 hours



Detoxification 

Rapid Heroin Detoxification Using a Single High 

Dose of Buprenorphine

Ilan Kutz & Victor Reznik (2001), Journal of 

Psychoactive Drugs, 33:2, 191-193, DOI: 

10.1080/02791072.2001.10400484

10 Heroin addicted patients abstinent for 24 hours 

32mg liquid buprenorphine over 20 minutes

8mg given every 5 minutes



VAS score of withdrawal intensity
24mg x 1 vs 8mg daily x 3 days SL BUP

Day 2                  Day 3                Day 4             Day 5



“The present demonstration of diminished antagonist 
effects of buprenorphine at higher doses may be an 
example of noncompetitive autoinhibition. “

Strain 1995

Condition: Methadone 30mg Daily
Exposure: Buprenorphine 0.5-8mg IM 2 
hrs after methadone

“Less withdrawal was seen at the lowest (0.5 mg) 
and highest (8 mg) doses. These results suggest that 
higher doses of buprenorphine produce less 
antagonist effects and may be better tolerated than 
moderate doses in methadone maintained patients, 
when given at a short time interval.”

Precipitated Withdrawal 
Risk 



Condition: 
Morphine 120mg IM daily

Exposure: Buprenorphine 6mg IM

5 hrs after 30mg Morph IM

Result: No precipitated 
withdrawal

Schuh 1996



Condition: Morphine 60mg daily (15mg IM QID)
Exposure: Buprenorphine 2mg IV 4 hours after 
morphine
Result: No precipitated withdrawal

Fudala 1998



Mendelson 1999

Condition: IM morphine, 60mg daily. Morphine was administered 

in four 15mg doses at 0600, 1100, 1600, and 2200.

Exposure: IV buprenorphine 2 mg and naloxone placebo 4 

hours after IM Morphine

Result: No precipitated withdrawal



Stoller 2001

Condition: Hydromorphone 10mg PO 
QID (40mg/d)
Exposure: Buprenorphine 8mg IM and SL 
3 h after the last dose of hydromorphone
Result: No Precipitated Withdrawal.



● 16 subjects – 100mg 

Methadone daily

● 6 dropped out

● 3 / 10 tolerated up 

to 32 mg SL

● 4 @ 4mg 

● 2 @ 8mg 

● 1 @ 16mg 

Rosado 2007

What dose 
precipitates 
withdrawal? 



2017 – Starting from scratch 

Carpe Diem!
•Make it fast and simple
Make it last





The protocol is patient directed dosing:

“How much buprenorphine would you like?”

Guidance: high-dose best for heavier user in more severe 
withdrawal





Retrospective case series
Examined the safety and tolerability of high-
dose(>12mg)buprenorphine induction for 
patients with OUD presenting to an ED. 





Measures:  

What are all the ways BUP can go wrong?

Precipitate withdrawal – COWS

Excessive agonism – Opiate 32 scale (Schuster), 

clinical observation and vital signs

“Side effects” – OR SDS ( nausea, itch, headache)



Summary 

- 579 cases, 391 unique patients

- 59 providers

- 68% male

- Racial/ethnically diverse

- Safety net

> 80% Medi-Cal or no payer 

> 20% homeless

- 40% with psychiatric dx

- 50% had bup before



Dose categories 

Mg (N)

2-6 (55)

8 (136)

10-12 (22)

16 (106)

20-24 (122)

≥ 28 (138)



No observed respiratory depression



Patients and providers liked the high-dose option





Injectable Bup is High-dose Bup



● Sublocade 300mg creates steady state average 
plasma concentrations more than double that of 
24mg daily SL buprenorphine



Mariani JJ, Mahony AL, Podell SC, et al. Open‐label trial of a single‐day induction onto buprenorphine extended‐release 

injection for users of heroin and fentanyl. Am J Addict. 2021;1‐7. https://doi.org/10.1111/ajad.13193



Mark Greenwald, 
NIDA 
presentation Nov 
2022





Contra Costa County
71 patients
COWS≥ 7
First dose 16mg SL
<50% post naloxone

Paramedic administered Bup

32 (45%)
Continued on Bup

at 7 days

25 (35%)
Continued in Bup

care at 30 days



High-dose Bup after naloxone reversal





down regulated
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2mg SL Buprenorphine is administered to 

overdosed patient 

Example 1: Opioid overdose
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Opioid balance



Using IV Bup to 
reverse methadone 
overdose in Tehran



down regulated

MOR
down regulated

MOR

2mg SL Buprenorphine is administered to a 

patient 12 hrs after last fentanyl use

Ex: 2 Fentanyl wash out

fent
fent

down regulated

MOR
down regulated

MOR

Abrupt worsening of withdrawal

Residual fentanyl 

metabolites limit tolerance 

reversal and continue 

MOR agonism 
fent

Small (not micro) dose of bup 

produces near complete 

blockade of fentanyl=abrupt 

worsening







This study did not address the first issue

but does provide controlled evidence that doses up to

32 mg of IV hydromorphone or IV buprenorphine

may be given safely without respiratory depression

in select buprenorphine-maintained individuals.

This finding is specific to persons maintained on 12 to

16 mg sublingual buprenorphine/naloxone for opioid use

disorder, who are approximately 17 h removed from their

last dose and in the absence of concomitant medications

that may cause further respiratory depression or other

negative effect



Opioid balance

Buprenorphine

Full opioid 

agonist 

Full opioid 

agonist

Overdose Withdrawal

Buprenorphine

Treatment

A

Full opioid 
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B
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(fentanyl)
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