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Learning Objectives
 To understand the unique pharmacology of methadone and 

buprenorphine/naloxone

 To identify potential and actual drug interactions.

 To review the importance and benefits of active participation in prescriber -
pharmacist collaborative care.  



Methadone Pharmacology

• Synthetic opioid
• Structurally unrelated 

to opiates

methadone morphineheroin



Methadone Pharmacology

• Agonist at the μ-opioid receptor
• No rush/euphoria in stabilized patients
• Blocks euphoria from heroin and other opioids
• Long duration of action allows once daily dosing in 

methadone maintenance therapy (MMT) 
• Diversion-street value, low lethal dose



Absorption - Methadone

• Following oral dosing methadone is detected in the plasma within about 30 
minutes

• Peak plasma levels 2-4 hours after ingestion

• PO bioavailability is ~90 % (range 41-100%)



Distribution - Methadone

• Highly lipid-soluble, and highly protein bound to both plasma proteins and 
tissue proteins

• VD = 4-5L/kg
• t½ = avg 22 hours (15-40 hours)
• 5 to 7 days to reach steady state with repeated dosing
• Withdrawal typically suppressed for 24-36 hours with therapeutic doses



Distribution (15hr vs 22hr vs 40hr)
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Metabolism & Excretion - Methadone

• Primarily metabolized by cytochrome P450 3A4 to the inactive metabolite 
EDDP

• 2-Ethylidene-1,5-Dimethyl-3,3-Diphenylpyrolidine

• Also metabolized to a lesser extent by CYP 1A2, 2B6, 2C8, 2C9, 2C19, and 
2D6

• Weak inhibitor of 2D6

• Methadone is excreted both as unchanged drug and as metabolites in 
urine and feces.



Adverse Effects - Methadone

• Generally well tolerated

• Common (persistent): constipation, dental, insomnia, neuroendocrine, 
sexual changes, sweating

• Common (develop tolerance): drowsiness, nausea, psychoactive effects, 
weight gain

 QT interval- QT interval prolongation with high doses.  



Adverse Effects con’t…

 Sweating – up to 45% of individuals may experience excessive sweating. 
May be due to dose being too high or too low. Off label: Clonidine (use 
with caution, and small quantities. Misuse reported), Oxybutynin?, 
Desloratadine?

 Sedation - tolerance develops to this side effect but caution is advised 
during induction and with dose increases

 Constipation - inhibits propulsive contractions of the intestines while 
increasing non-propulsive segmental contractions.  Increases tone of anal 
sphincter.  Can start with osmotic laxative (PEG 3350) but may need to 
treat with stimulant laxative that works at the myenteric plexus (ie. senna, 
bisacodyl) 



Adverse Effects

 Weight gain - reported by many patients. Can cause water retention and 
decreased metabolism.  

 Sexual problems - may decrease desire and/or performance.  Once 
stabilized some patients may experience an increase in desire



Adverse Effects

 Neuroendocrine - increased prolactin --> galactorrhea (rare). Most women 
will report normal periods once stabilized.  Men may experience a decline 
in testosterone.  Gynecomastia is rare.

 Dental - may inhibit saliva production which causes dry mouth and 
increased plaque production.  Good oral hygiene practices should be 
encouraged.

 Urinary - some people report difficulty voiding but tolerance usually 
develops quickly



Adverse Effects

 QT interval - QT interval prolongation with high doses.  

 ECG recommended for patients on high doses (100 to 120mg)

 Caution with other medications that can prolong the QT interval and in 
patients with a congenitally long QT interval



Tisdale Tool (Calculation of risk score for QTc interval 
prolongation)

 Risk Factor Points
 Age ≥ 68 years 1
 Female sex 1
 Loop diuretic 1
 Serum K+ ≤ 3.5 mEq/L 2
 Admission QTc ≥ 450 ms 2
 Acute MI 2
 ≥ 2 QTc-prolonging drugs 3
 Sepsis 3
 Heart failure 3
 One QTc-prolonging drug 3
 Maximum Risk Score 21
 K+ = potassium; MI = Myocardial infarction

i.e. methadone

i.e. methadone + quetiapine

*Risk Score Category
Low < 7
Moderate 7–10
High >11



Drug Interactions

PHARMACOKINETIC INTERACTIONS
 P450 3A4

 Drugs that inhibit CYP 3A4 – decrease methadone metabolism.  Interaction 
occurs quickly (1-2 days).  Watch for signs of toxicity (sedation, respiratory 
depression)

 Drugs that induce CYP 3A4 – increase methadone metabolism.  Interaction 
is slow to occur with peak effect after 1-2 weeks.  Watch for signs of 
withdrawal.



Drug Interactions – Common Examples

Decrease plasma levels
 Barbiturates

 Carbamazepine

 Ethanol (chronic)

 St. John’s Wort

 Nelfinavir

 Phenytoin

 rifampin

Increase plasma levels
 Amitriptyline

 Ciprofloxacin

 Clarithromycin

 Erythromycin

 Ethanol (acute use)

 Fluconazole/itraconazole

 Fluvoxamine



Drug Interactions

PHARMACODYNAMIC INTERACTIONS
 Additive effects of drugs with similar side effect profile

 Be very careful with other CNS depressants and methadone-increased risk 
of respiratory depression and sedation



Split Dosing - Methadone

 Rapid metabolizers
 Drowsy in afternoon but withdrawal by evening

 Measure methadone peak and trough

 Peak:trough ratio should be ≤ 2

 If > 2 then may be rapid metabolizer

 Consider splitting into BID dosing



Overdose

• Most often occurs when patients are using in combination with other 
sedating drugs

• CNS and respiratory depression

• Treat with naloxone for a minimum of 24 hours with an additional 12 hours of 
monitoring

• Can run as an infusion or give small bolus doses hourly



Methadone:
Renal and Hepatic Failure
 Plasma levels remain relatively stable in renal failure

 No active metabolites and primarily excreted in feces.

 Generally considered safe, with caution in severe disease.

 Acute changes in liver status may require dose adjustment 
 Risk of accumulation especially in severe disease

 Adjust according to patients’ signs and symptoms.



What is 
Buprenorphine?

 Semi-synthetic opioid

 Partial agonist at mu opioid 
receptor
 Considered safer in 

overdose when compared 
to full opioid agonists

Buprenorphine Morphine
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How is Buprenorphine available?

 Buprenorphine alone (Subutex®) is available in Canada through 
special access only

 Buprenorphine in combination with naloxone is available both as 
the brand name Suboxone® and as generic versions.

 Extended-release buprenorphine (i.e. Sublocade, Probuphine)



Why does Precipitated Withdrawal 
occur?
 Buprenorphine is a partial agonist with stronger binding to µ

opioid receptors than most other opioids
 Effects from full opioid agonist are replaced by lesser effects of 

partial agonists 
 Clinicians need to determine the correct timing and dosage of 

buprenorphine according to the patient’s last dose of opioid



Buprenorphine/Naloxone SL

Sublingual Tablet
Available dosages (bup/nlx)

 2 mg/0.5mg
 8 mg/2 mg

 Dissolution time: 2-10 minutes 
 Becomes a pulpy mass

Usual daily dose: 4 to 16 mg
Maximum dose: 24 mg/day (Canadian 

monograph)



Bioavailability – Buprenorphine/Naloxone

Buprenorphine – 30-50%

Buprenorphine – 10%

Naloxone – 1-2%

Naloxone – 3%

SL

PO

First Pass Effect



Naloxone

 Naloxone is a pure antagonist to µ (mu) opioid receptors
 The purpose of associating buprenorphine with naloxone is to 

reduce IV usage
 Rapid binding precipitates a rapid opioid-withdrawal syndrome 

when naloxone injected



Buprenorphine - Pharmacokinetics

 Rapid onset of action : 30 to 60 minutes

 Maximum effects : 1 to 4 hrs

 Elimination half life: ~ 24 to 36 hrs

 Reaches steady state in 3 to 7 days
 Ceiling effect at higher plasma levels, so accumulation less risky than with 

methadone



QT Prolongation

 CredibleMeds.org recently added buprenorphine to the list of drugs that 
are a possible risk for Torsades de Pointes.
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Buprenorphine - Adverse Effects

 Similar to other opioids

 In general, well tolerated and side effects are attenuated because 
buprenorphine is a partial agonist.



Buprenorphine/Naloxone:
Renal and Hepatic Failure
 Buprenorphine/naloxone appears to be safe in renal failure

 Not removed by hemodialysis

 Caution in patients with hepatic failure



Buprenorphine/Naloxone – Hepatic Failure

Buprenorphine – 30-50%

Buprenorphine – 10%

Naloxone – 1-2%

Naloxone – 3%

SL

PO

First Pass Effect
Buprenorphine - ↑

Naloxone - ↑



Drug-Drug interactions

 Benzodiazepines
 Co-administration with other sedatives can cause respiratory depression, 

excessive sedation, coma, or death 

 Buprenorphine blocks the effects of full agonist opioids
 Complicates the use of opioids for analgesic purposes



Interactions continued…

 Inhibitors of cytochrome P450 3A4 including but not limited to:
 Some drugs in the drug classes of azole antimycotics, protease inhibitors, calcium 

channel blockers and macrolide antibiotics

 Ritonavir, indinavir, ketoconazole, itraconazole, erythromycin, diltiazem, 
fluoxetine - may significantly increase levels of buprenorphine

 Inducers of CYP P450 3A4:
 Phenytoin, carbamazepine, rifampin



Buprenorphine Extended-Release Injection

 Buprenorphine Extended-Release 
Injection (i.e. Sublocade®)
 Monthly subcutaneous depot 

injection into abdomen

 Standard dosing: 
 300mg for 2 mths, then 100mg 

monthly

 May keep at 300mg monthly if 
response is not sufficient



Buprenorphine Extended-Release Injection 
(Con’t)

 Pharmacokinetics
 Median Tmax occurs at 24hr after injection

 Steady-state in 4 to 6 mths



Buprenorphine Extended-Release 
Injection (Con’t)

(Standard Dosing)



Buprenorphine Extended-Release 
Injection (Con’t)



Buprenorphine 
Extended-Release 
Injection (Con’t)

 Pharmacokinetics (con’t)
 Terminal plasma half-life is 43 to 

60 days

 Opioid blockade will persist for 
several months after 
discontinuation

Red line = Concentration req’d for opioid blockade



Buprenorphine HCl 
Implant
 Probuphine®

 Subdermal implant (4 flexible rods) 
inserted for 6 months and then 
removed

 Data-supported use for up to 2 years 
using different implant sites

 Pharmacokinetics
 Tmax at 12 hrs, then reaches steady 

state at 4 weeks

 At steady state, plasma concentrations 
comparable to those of a stable 
patient on 8mg SL



Pharmacist Role

 Pharmacist is often the healthcare provider that the patient has the most 
contact with.  Will see OAT patients a minimum of 1/week.

 Pharmacists must develop a professional relationship with their OAT patients 
so they are able to assess their condition when they come in for their dose.

 Pharmacists are in an excellent position to identify when patients may need 
extra support or referral to other healthcare professionals.



Pharmacist-Prescriber Collaboration

 Extremely important for OAT patient population

Examples of situations that should be reported to prescriber:

 Patient does not pick up dose

 Patient refuses part or all of dose

 Patient appears intoxicated/impaired

 Patient vomits dose

 Patient receives psychoactive medications not approved by the OAT 
prescriber

A good working relationship between the pharmacist and prescriber is not 
only professionally satisfying, it is also best for patient care.
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