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Overview

Use of Buprenorphinein the Pharmacol ogic Management of
Opioid Dependence: A Curriculum for Physicians

This document is a teaching companion to the CSAT publication, “Buprenorphine
Clinical Practice Guidelines.” Its purpose is to assist in preparing lectures and other
medical education activities related to office-based prescribing of the medication
buprenorphine for the treatment of opioid dependence.

This curriculum includes the core information unique to buprenorphine and its use in the
pharmacological management of opioid dependence, as well as a comprehensive
overview of treatment for opioid dependence. It does not describe a standard of care.
Treatment decisions should be made based upon the individual patient and the level of
available resources. This guide provides slides annotated with notes, references and case
illustrations.

This curriculum is intended to support the expansion of treatment for opioid dependence
into additional settings and to involve new providers. Increasing access to treatment
beyond the existing system of licensed methadone programs will increase the number of
patients treated.

Office-based treatment for opioid dependence is being developed to address several
needs in accordance with public health objectives:

* to increase access to treatment;

* to offer treatment to patients outside the traditional methadone clinic system;

* to mainstream the treatment of opioid dependence by coordinating it with

treatment of other medical conditions.

Integrating treatment for opioid dependence into the mainstream of the health care
delivery system will increase the likelihood that a patient’s other medical conditions will
be addressed. Several such conditions have important public health ramifications, such as
tuberculosis, hepatitis C, HIV, and sexually transmitted diseases.

While the material provided in the slides is detailed, this is not a substitute for the clinical
experience of a qualified lecturer. Such experience by a clinician provides an important
perspective in the delivery of lecture material and in the answers to questions, and can
only be partially captured in these slides and notes.

The need for opioid dependence treatment far exceeds what is currently available; office-
based buprenorphine is intended to address unmet treatment need, and to place it in the
mainstream of medical care. This curriculum provides content to aid the clinician
preparing to treat opioid dependent patients in the office; it is best when used with the
companion Guidelines and when delivered by clinicians experienced in the treatment of
opioid dependence.
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Educational Objectives

After participating in a course based on this curriculum, the Addiction Medicine/Psychiatry
specialist should be able to:

Overall

1. Identify the clinically relevant pharmacological characteristics of buprenorphine.

2. Describe the resources needed to set up office-based treatment with buprenorphine for
patients with opioid dependence.

Basic and Applied Pharmacology
3. Distinguish between spontaneous withdrawal and precipitated withdrawal.
4. Describe and contrast the functions of full agonists, partial agonists, and antagonists.

Non-Pharmacological Treatments
5. Describe the basic approach used in at least four different types of non-pharmacological
treatment.

Psychiatric and Medical Co-Morbidities
6. Describe three symptoms of opioid withdrawal or intoxication that mimic symptoms of a
psychiatric disorder.

Special Treatment Populations

7. List three special treatment considerations associated with adolescent, opioid dependent
patients.

8. List four factors to consider in evaluating a pregnant, opioid dependent woman.

Patient Assessment and Selection

9. List the criteria for establishing the diagnosis of opioid dependence.

10. Describe at least five factors to consider in determining if the patient is an appropriate
candidate for office-based treatment with buprenorphine.

Clinical Management
11. Describe at least five areas, which should be covered in the rules and expectations, which are
communicated to patients during the patient assessment process.

Patient Confidentiality
12. List at least three situations in which patient information, with patient identity, can be shared
under current laws protecting the patient’s confidentiality.

Office Management
13. Describe at least three elements, which must be part of the system for urine testing in order
for the procedures to be clinically valid.

Medical Record Keeping
14. Describe five key elements of the medical record.
15. List three groups that may scrutinize the medical record.
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V. Summary
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Overview of Opioid Abuse and Its Treatment

Epidemiology of opioid abuse
Gaps in current treatment of opioid dependence

Rationale for opioid agonist medications
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Epidemiology of Opioid Abuse

Prevalence

2.4 million Americans reported using heroin at least
once (1998)

149,000 new users (1999)
980,000 persons using heroin at least weekly (1998)

810,000 chronic users of heroin

1. According to the National Household Survey on Drug Abuse, in 1998, 2,371,000
persons reported ever using heroin, and in 1999, 149,000 reported initiating use. Among
the latter, 42,000 were between the ages of 12-17 years, and 73,000 between the ages of 18-
25 years.

2. It is also estimated, based on the National Household Survey on Drug Abuse and the
Drug Use Forecasting program, that there were 980,000 people who use heroin at least once
per week, and 253,000 people who use heroin less than once per week in the United States
in 1998.

3. The Office of National Drug Control Policy reports that there are 810,000 chronic
opioid users in the United States, and that this 1s the highest number since the late 1970s.

[References:

National Drug Control Strategy: 2000 Annual Report. Office of National Drug Control
Policy, page 116.

National Household Survey on Drug Abuse, Population Estimates 1998. Substance Abuse
and Mental Health Services Administration, Office of Applied Studies, Rockville,
Maryland, 1999.

Office of National Drug Control Policy. What America's Users Spend on Illegal Drugs:
1988-1995. Washington, DC: Office of National Drug Control Policy 1997.

Summary of Findings from the 1999 National Household Survey on Drug Abuse.
Substance Abuse and Mental Health Services Administration, Office of Applied Studies,
Rockville, Maryland, 2000.

Web sites: Substance Abuse and Mental Health Services Administration
(www.samhsa.gov); National Institute on Drug Abuse (www.nida.nih.gov)]
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Epidemiology of Opioid Abuse

Impact of opioid dependence
1991-1995:

Emergency room visits related to heroin increased
from 36,000 to 72,000

Opioid-related deaths increased from 2300 to 4000

[Reference:

Substance Abuse and Mental Health Services Administration (SAMHSA). Drug
Abuse Warning Network Series: Year-End Preliminary Estimates From the
1996 Drug Abuse Warning Network Rockville, Maryland: Department of
Health and Human Services, Substance Abuse and Mental Health Services

Administration; 1997.]
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Overview of Opioid Abuse and Its Treatment

Epidemiology of opioid abuse

Gaps in current treatment of opioid dependence

Rationale for opioid agonist medications
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Gaps in current treatment of opioid dependence

810,000 chronic opioid users
180,000+ patients receiving methadone or LAAM
Detoxification of limited long-term effectiveness

Access to treatment restricted

1. A survey conducted by the American Methadone Treatment Association
(AMTA) at the end of 1998 found there were 179,329 patients in methadone
treatment.

2. Treatment with methadone is restricted to licensed treatment programs.
There are 947 methadone maintenance programs registered with the DEA, and
in many locations it has been difficult for new programs to start or existing
programs to expand.

3. This difference between the number of patients in treatment and the number
of persons who chronically use opioids highlights the need to expand treatment
capacity.

[Reference: American Methadone Treatment Association: News Report (sixth
edition). American Methadone Treatment Association, New York, December,
1999.]
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Overview of Opioid Abuse and Its Treatment

Epidemiology of opioid abuse
Gaps in current treatment of opioid dependence

Rationale for opioid agonist medications
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Rationale for opioid agonist medications

Biologic changes in the brain with opioid dependence

Provide insight into the chronic and relapsing nature of
opioid dependence

Result from repeated exposure to opioids

Lead to neuronal adaptations in brain resulting in
tolerance, physical dependence, craving

Form the basis for pharmacotherapies

Page 1-12



Rationale for opioid agonist medications

Opioid agonist maintenance treatment
Targets biological factors perpetuating heroin
administration

Prevents withdrawal
Reduces craving

Blocks or attenuates euphoric effects of exogenous
opioids

1. When properly dosed and managed, methadone (and LAAM and
buprenorphine) prevents opioid withdrawal, reduces craving, and blocks or
attenuates the euphoric effects of other opioids such as heroin.

Page 1-13



Rationale for opioid agonist medications

Advantages of opioid agonist medication over heroin
Non-parenteral administration

Known composition
Gradual onset and offset
Long-acting

Mildly reinforcing

Medically supervised

1. Medications such as methadone, LAAM and buprenorphine have several
advantages over heroin. They can be administered by safer routes (oral or
sublingual, rather than by injection); they are long-acting (so that dosing is daily
or several times per week, rather than several times per day); they have known
composition (so that dosing can be quantified and constant, and so that
contaminants are eliminated and there is a known level of purity); their onset of
action is gradual and their effects are mildly reinforcing (ensuring compliance in
taking the medication while decreasing abuse potential); and they are managed
under medical supervision.

Page 1-14



Rationale for opioid agonist medications

Opioid agonist treatment
Most effective treatment for opioid dependence

Controlled studies have shown significant:
Decreases in illicit opioid use
Decreases in other drug use
Decreases in criminal activity
Decreases in needle sharing
Improvements in prosocial activities

Improvements in mental health

1. The prototypic opioid agonist maintenance medication is methadone, which will be
reviewed later in this section. Controlled studies have shown that methadone, when
delivered properly, can be a highly effective medication. Improvements among opioid
dependent patients treated with methadone are not limited to decreases in illicit opioid
use. Methadone treatment can result in significant decreases in other drug use, and
improvements in other areas (such as employment). Further information about
methadone (and LAAM) will be provided in a later section.

[References:

Ball J.C., Ross A. The Effectiveness of Methadone Maintenance Treatment. Springer-
Verlag, New York, 1991; pages 166-168; 181-182.

Caplehorn J.R.M., Bell J., Kleinbaum D.G., Gebski V.J. Methadone dose and heroin use
during maintenance treatment. Addiction 88:119-124, 1993.

Ling W., Charuvastra C., Kaim S.C., Klett J. Methadyl acetate and methadone as
maintenance treatments for heroin addicts. Arch Gen Psychiatry 33:709-720, 1976.

Simpson D.D., Sells S.B. Opioid Addiction and Treatment: A 12-Year Follow-up.
Robert E. Krieger Publishing Company, Malabar, Florida, 1990.

Strain E.C., Stitzer M.L. Methadone Treatment for Opioid Dependence. Johns Hopkins
University Press, Baltimore, Maryland, 1999.

Strain E.C., Stitzer M.L., Liebson L. A., Bigelow G.E. Randomized controlled trial of
moderate versus high dose methadone in treatment of opioid dependence. JAMA
281:1000-1005, 1999.]
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Purpose of this curriculum

This document is a teaching companion to the CSAT
publication, “Buprenorphine Clinical Practice Guidelines.’
Its purpose is to assist in preparing lectures and other
activities of medical education related to office-based
prescribing of the medication buprenorphine for the
treatment of opioid dependence.
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Purpose of this curriculum

This curriculum includes the core information unique to
buprenorphine and its use in the pharmacological
management of opioid dependence, as well as a
comprehensive overview of treatment for opioid
dependence. It does not describe a standard of care.
Treatment decisions should be made based upon the
individual patient and the level of available resources.

1. This guide provides:
Slides annotated with notes
References

Case illustrations
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Purpose of this curriculum

This curriculum is intended to support the expansion of
treatment for opioid dependence into additional settings
and to involve new providers.

1. Increasing access to treatment beyond the existing system of licensed
methadone programs will increase the number of patients treated.
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Purpose of this curriculum

Office-based treatment for opioid dependence is being
developed to address several needs in accordance with

public health objectives:

to increase access to treatment

to offer treatment to patients outside the traditional
methadone clinic system

to mainstream the treatment of opioid dependence by
coordinating it with treatment of other medical

conditions

1. Integrating treatment for opioid dependence into the mainstream of the
health care delivery system will increase the likelihood that a patient’s other
medical conditions will be addressed. Several such conditions have important
public health ramifications, such as tuberculosis, hepatitis C, HIV, and sexually

transmitted diseases.
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V. Summary
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Contents of this curriculum

While the material provided in the slides is detailed, this is
not a substitute for the clinical experience of a qualified
lecturer. Such experience by a clinician provides an

important perspective in the delivery of lecture material
and in the answers to questions, and can only be partially
captured in these slides and notes.
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Summary

The need for opioid dependence treatment far exceeds
what is currently available; office-based buprenorphine is
intended to address unmet treatment need, and to place
it in the mainstream of medical care

This curriculum provides content to aid the clinician
preparing to treat opioid dependent patients in the office;
it is best when used with the companion Guidelines and
when delivered by clinicians experienced in the treatment
of opioid dependence
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Overview to the
Drug Addiction Treatment Act of 2000 —
An Amendment
to the Controlled Substances Act

(October, 2000)
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This section provides an overview to the legislative
changes that allow for office-based treatment of opioid
dependence with controlled substances (i.e.,
buprenorphine).

It is important for the practitioner to understand these
changes, since the clinician will be required to comply
with them and to notify the Secretary of Health and
Human Services (HHS) before beginning to use
buprenorphine in the office setting for the treatment of
opioid dependence.

1. HHS and DEA can cancel the authorization for this treatment modality.
Legislative action is not needed to repeal the law.
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Amended Controlled Substances Act

Revision in legislation allows practitioner to prescribe
narcotic drugs in schedule lll, IV, V, or combinations of
such drugs, for the treatment of opioid dependence

Drugs and practitioner must meet certain requirements

1. Note that the legislation does not specify buprenorphine, but it has been
designed with buprenorphine in mind.

2. Also note that the legislation applies only to schedule III, IV and V
medications. Methadone and LAAM are schedule II, so this amendment does

not apply to them.

3. The requirements of the drug and the practitioner are described on the
following slides.
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Amended Controlled Substances Act

Practitioner requirements:
“Qualifying physician”

Has capacity to refer patients for appropriate counseling
and ancillary services

No more than 30 patients (individual or group practice)

1. The practitioner must be a “qualifying physician” (as defined in a moment),
AND must have the capacity to refer patients for appropriate counseling and
ancillary services, AND cannot treat more than 30 patients.

2. The limit on the number of patients that can be treated applies to both an
individual physician (solo practice) and to group practices. For example, a
group of six physicians can treat only 30 patients. It is possible for this
restriction to change — the Secretary can create by regulation different limits for
a group practice. However, this has not been done (as of January, 2001).
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Amended Controlled Substances Act

‘Qualifying physician”:
A licensed physician who meets one or more of the
following:
. Board certified in Addiction Psychiatry

. Certified in Addiction Medicine by ASAM

1
2
3. Certified in Addiction Medicine by AOA
4

. Investigator in buprenorphine clinical trials

1. A person can be a “qualifying physician” if he/she fulfills any one of seven
criteria (which are continued on the next slide).
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Amended Controlled Substances Act

“Qualifying physician” (continued):
Meets one or more of the following:

5. Has completed 8 hours training provided by
ASAM, AAAP, AMA, AOA, APA (or other
organizations which may be designated by HHS)

6. Training/experience as determined by state
medical licensing board

7. Other criteria established through regulation by
the Secretary of Health and Human Services

1. This curriculum has been designed to address the 8 hours of training
designated as one of the criteria for becoming a “qualifying physician.”
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Amended Controlled Substances Act

Practitioner:
Must notify the Secretary of HHS in writing:
His/her name
DEA registration
If in a group practice, names of others in the practice
and DEA registrations

1. The practitioner must then submit, in writing, his’her name, DEA
registration, and the names and DEA registrations of other members of the
group practice (if applicable). Note the practitioner does not need to provide
anything else in writing (e.g., evidence of availability of ancillary services).
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Amended Controlled Substances Act

Practitioner:

HHS has 45 days to determine if the physician meets all
the requirements

The Attorney General will assign an identification (DEA)
number to the practitioner; this number is assigned
after 45 days if HHS does not act

1. As stated in the legislation:

“Upon receiving a notification under subparagraph (B), the
Attorney General shall assign the practitioner involved an identification number
under this paragraph for inclusion with the registration issued for the
practitioner pursuant to subsection (f). The identification number so assigned
shall be appropriate to preserve the confidentiality of patients for whom the
practitioner has dispensed narcotic drugs under the waiver under subparagraph
(A).”

2. At this time (January, 2001), it is not clear if the practitioner will receive a
new DEA number, or an additional DEA number specific for buprenorphine
prescribing.

3. For a practitioner who submits a notification and reasonably believes that the
conditions specified in the Act have been met, after 45 days have elapsed from
the date the Secretary receives the notification the practitioner can be
considered to have a waiver (unless otherwise notified by the Secretary).
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Amended Controlled Substances Act

Practitioner:
Violations will put the physician’s DEA registration at risk

1. If the practitioner is not registered and dispenses schedule III, IV, or V
medications (or combinations of these medications) for maintenance or

detoxification purposes, then:

“...the Attorney General may, for purposes of section 304(a)(4),
consider the practitioner to have committed an act that renders the registration
of the practitioner... to be inconsistent with the public interest.”
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Amended Controlled Substances Act

Narcotic drug:
Approved by the FDA for use in maintenance or
detoxification treatment of opioid dependence

Schedule lll, IV, or V

Drugs or combinations of drugs

1. Note that no medication is approved as of January, 2001.
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Amended Controlled Substances Act

Treatment Improvement Protocol:

Legislation requires the Secretary of HHS (i.e., CSAT) to
issue a Treatment Improvement Protocol within 120
days (i.e., mid-February, 2001)

To contain guidelines for treatment and maintenance of
opioid dependent patients

That document is the “Buprenorphine Clinical Practice
Guidelines”

1. A draft form of the Guidelines is available as of January, 2001.
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Amended Controlled Substances Act

Methadone treatment pro

Practitioner can also prescribe these drugs (i.e.,
schedule lll, IV, or V; approved for maintenance or
detoxification treatment) under a methadone program
registration

No limit on number of patients when used in the
methadone treatment program setting

1. Finally, it is worth noting that the Amendment also allows the practitioner to
use buprenorphine in licensed methadone (or LAAM) treatment programs.
Furthermore, there is no limit on the number of patients treated when these
drugs are used under a methadone (or LAAM) treatment program registration.
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Amended Controlled Substances Act

State legislation:

A state may not preclude a practitioner from dispensing
or prescribing buprenorphine for opioid dependence
treatment unless the state enacts a law prohibiting the
practitioner from doing so
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Amended Controlled Substances Act

Evaluation period:

During the first three years, HHS and DEA will evaluate
safety and efficacy

Safety includes protection of the public health against
diversion of the drug
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Amended Controlled Substances Act

HHS will evaluate:
Whether the treatment is effective in the office setting

Whether access to treatment has been increased

Whether there has been adverse consequences for the
public health
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Amended Controlled Substances Act

DEA will evaluate:
The extent of violations of the 30 patient limit

The extent of diversion of the medication
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Amended Controlled Substances Act

Evaluation period:

On the basis of these evaluations, HHS and DEA can
decide the law should not remain in effect

The law will cease to be in effect in 60 days if such a
decision is published

1. HHS and DEA can cancel the authorization for this treatment modality.
Legislative action is not needed to repeal the law.
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Summary

Legislation sets up relatively minor requirements for a
physician to provide office-based buprenorphine
treatment of opioid dependence

However, if difficulties arise with buprenorphine (e.g.,
diversion, misuse), it will be relatively easy for
government agencies to end office-based treatment of
opioid dependence with buprenorphine

Important for physicians to know and abide by the rules —
not risk losing this valuable treatment option

1. HHS and DEA can cancel the authorization for this treatment modality.
Legislative action is not needed to repeal the law.
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Basic Pharmacology

1. Buprenorphine has an unusual pharmacological profile. In order to
understand buprenorphine’s clinical features, it is helpful to understand
buprenorphine’s pharmacological profile.

2. There are two goals to this section. First, this section reviews general aspects
of opioid pharmacology, and second, it applies these general aspects of opioid
pharmacology to characterize buprenorphine’s pharmacological profile. By
understanding buprenorphine’s pharmacological effects, it is then easier to
understand its clinical use in the treatment of opioid dependence.
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Outline for This Talk

|. General opioid pharmacology

Il. Pharmacology of buprenorphine

lll. Pharmacology of buprenorphine/naloxone

V. Summary
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Outline for This Talk

|. General opioid pharmacology

II. Pharmacology of buprenorphine
[ll. Pharmacology of buprenorphine/naloxone

V. Summary

1. We’ll begin with a brief review of general opioid pharmacology.
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Opioids

Opioids constitute a class of drugs found within opium as well
as semisynthetic and synthetic compounds that resemble
the structure and/or function of these naturally occurring
forms.

They are medically used for relief of pain and cough
suppression, and many have an abuse potential.

1. The class of opioid drugs includes those that occur naturally (as alkaloids
found in opium — for example, morphine), semisynthetic opioids (i.e., derived
from naturally occurring opioids — for example, heroin), and synthetic opioids
(for example, methadone).

2. While primarily used as analgesics, opioids can also have other indications
(e.g., cough suppression, treatment of diarrhea).

3. Opioids are highly reinforcing and have an abuse potential. When an acute
dose is administered intravenously for the first time (i.e., in a person with no
history of opioid abuse), the person can initially have a feeling of nausea and
sickness followed by vomiting. People who subsequently abuse and become
dependent upon opioids report retrospectively that, after vomiting, they then felt
a high effect (and report that the experience is paradoxically a “pleasant sick”).
People who abuse opioids have reported an initial rush in the lower abdomen
within the first 1-2 minutes (resembling an orgasm), accompanied by flushing of
the skin. They then feel as though they are floating with a feeling of
intoxication and euphoria. Drowsiness (or “nodding”) then occurs.
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General Opioid Pharmacology

Opioid receptors

The functions of drugs at receptors

Repeated administration and withdrawal of opioid drugs
Affinity and dissociation

Characteristics of drugs with abuse potential

1. Let’s begin by reviewing the different types of opioid receptors.
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Opioid Receptors

Types of opioid receptors:
Mu

Kappa
Delta

1. There are multiple types of opioid receptors: mu, kappa, and delta receptors plus
subtypes for these main classes of opioid receptors. We will not discuss subtypes in
this section, as they are not relevant.

2. The prototypic mu agonist opioid is morphine. Activation of the mu receptor can
produce a variety of effects, including analgesia, respiratory depression, pupillary
constriction, and euphoria.

3. The prototypic kappa agonist opioid is ketocyclazocine (which is no longer
available). Kappa activation produces analgesia — as does mu activation — and there
was hope that pure kappa agonists might be effective analgesics with lower abuse
potential than mu agonist opioids. Unfortunately, kappa activation also appears to
produce psychotomimesis in humans.

4. Delta receptors were first isolated from the mouse vas deferens. There are no
prototypic delta agonists studied in humans, and isolated delta activation in humans
has not been well characterized.

5. The addictive effects of opioids occur through activation of mu receptors.

6. The role of kappa and delta receptors in the addictive process is not well defined.
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Opioid Receptors

Drugs and medications that activate mu receptors:
morphine
heroin
methadone
LAAM
hydromorphone
buprenorphine
codeine
fentanyl

1. These are not all the medications that can activate the mu receptor.
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General Opioid Pharmacology

Opioid receptors

The functions of drugs at receptors
Repeated administration and withdrawal of opioid drugs
Affinity and dissociation

Characteristics of drugs with abuse potential

1. Next, let’s review the different functions that drugs can exert at these
receptors.
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Functions of Drugs at Receptors

Full agonists:
Occupy the receptor and activate that receptor

Increasing doses of the drug produce increasing
receptor-specific effects until a maximum effect
achieved

Most abused opioids are full agonists

Examples of full agonist opioids: heroin, LAAM,
methadone, morphine

1. A full agonist opioid occupies the receptor and activates that receptor.

2. As the dose of the full agonist is increased, the effect also increases. The
effects could include analgesia, respiratory depression, constipation, etc.

3. Eventually a maximum effect is reached — no further effects are produced,
even with administration of higher doses.

4. Examples of full mu agonist opioids are methadone, morphine, heroin, and
LAAM.
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Functions of Drugs at Receptors

Partial agonists:

Bind to and activate receptor

Increasing dose does not produce as great an effect as
does increasing the dose of a full agonist (less of a
maximal effect is possible)

1. A partial agonist binds to the receptor and activates the receptor (like a full
agonist).

2. Atlower doses, a partial agonist and a full agonist produce similar effects.

3. However, as the dose of a partial agonist is increased, the effect produced
does not increase. There is less of a maximal effect — no matter how much the
dose 1s increased.

4. Buprenorphine is a partial mu agonist opioid, as will be discussed in more
detail later.
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Functions of Drugs at Receptors

Antagonists:

Bind to receptors but don’t activate the receptor

Block the receptor from activation by full and partial
agonists

1. An antagonist binds to a receptor but does not activate the receptor. By occupying a
receptor, it prevents other drugs such as agonists from occupying and activating that
receptor.

2. Examples of opioid antagonists are naloxone (Narcan), naltrexone (ReVia), and
nalmefene.

3. In a person who is not physically dependent upon opioids, an antagonist produces no
effects.

4. In a person who is dependent upon opioids, an antagonist can precipitate withdrawal
(as reviewed later in this talk).

5. In a person maintained on an antagonist, administration of a full or partial agonist
does not result in an effect from the agonist. This is because the antagonist blocks the
receptor.

6. Opioid antagonists also appear to be effective in the treatment of some patients with
alcohol dependence. This topic will not be reviewed here.
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Intrinsic Activity: Full Agonist (Methadone), Partial Agonist
(Buprenorphine), Antagonist (Naloxone)
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General Opioid Pharmacology

Opioid receptors

The functions of drugs at receptors

Repeated administration and withdrawal of opioid
drugs

Affinity and dissociation

Characteristics of drugs with abuse potential

1. Next let’s discuss the effects produced by repeated administration of opioids
(that is, the production of physical dependence and tolerance), and then the
effects when opioids are withdrawn.
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Repeated Administration and Withdrawal

Repeated administration of opioids that activate the mu
receptor results in dose-dependent physical dependence
and tolerance

Physical dependence and tolerance manifest as
characteristic withdrawal signs and symptoms upon
reduction or cessation of opioid use/administration (the
opioid withdrawal syndrome)

1. Repeated administration of an agonist opioid can result in physical dependence.
Physical dependence needs to be distinguished from a syndrome of dependence (as is
described in DSM-IV). While the term “dependence” is used in both cases, they are
different. Physical dependence indicates there has been some physiological change or
adaptation in an organism, in response to repeated administration of a drug. A
“syndrome of dependence” is a group of signs and symptoms indicating a pattern of
pathologic use or “addiction.” The latter can include symptoms such as loss of control
over use of the drug, use despite adverse consequences, and a compulsive pattern to use.
People can have physical dependence — for example, resulting from chronic use of
opioids in a person who has cancer — but not have a syndrome of dependence.

While physical dependence is one possible feature of the syndrome of dependence, it is
not the only feature (and is not a required feature). Thus, a person can have a syndrome
of dependence (problematic use), without being physically dependent on the substance.

2. Tolerance is another feature of repeated administration of some drugs (such as a mu
agonist opioid). Tolerance is the phenomenon of diminishing effect from the same dose
of a drug that has been given repeatedly. Alternately, tolerance can be understood as the
need for greater doses of the drug to produce the same effect.

3. Physical dependence and tolerance are dose related.
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Repeated Administration and Withdrawal

Signs and symptoms of opioid withdrawal:
Dysphoric mood

Nausea or vomiting
Muscle aches/cramps
Lacrimation
Rhinorrhea

Pupillary dilation

1. Physical dependence is typically shown through the demonstration of the opioid
withdrawal syndrome when opioid use stops or decreases significantly.

2. The signs and symptoms of the opioid withdrawal syndrome have been well
characterized. They are listed on this and the next slide.

3. Withdrawal off short-acting opioids (such as heroin) has been characterized as
occurring over a series of stages:

Anticipatory (3-4 hours after last use)
Signs and symptoms: fear of withdrawal, anxiety, drug-seeking behavior
Early (8-10 hours after last use)

Signs and symptoms: anxiety, restlessness, yawning, nausea, sweating, nasal
stuffiness, rhinorrhea, lacrimation, dilated pupils, stomach cramps, drug-seeking behavior

Fully-developed (1-3 days after last use)

Signs and symptoms: severe anxiety, tremor, restlessness, piloerection, vomiting,
diarrhea, muscle spasm, muscle pain, increased blood pressure, tachycardia, fever, chills,
impulse-driven drug-seeking behavior
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Repeated Administration and Withdrawal

Signs and symptoms of opioid withdrawal (continued):
Sweating, piloerection
Diarrhea
Yawning
Mild fever
Insomnia
Craving

Distress/irritability

1. Not all of these signs and symptoms need to be present in order to establish
the diagnosis of withdrawal. However, it is worth watching the person who has
complaints of opioid withdrawal but no physical evidence of withdrawal
(especially if they are seeking opioids). Some will complain that they are in
opioid withdrawal in an effort to get a prescription for opioids. Watching for
objective signs of withdrawal can help determine if they truly are physically
dependent on opioids.

2. Opioid withdrawal is not life threatening for healthy adults (for example,
compared to the withdrawal syndrome from alcohol, which can be life
threatening if untreated). Of course, in the patient who is compromised in other
ways (e.g., with AIDS), severe opioid withdrawal could be fatal — for example,
because of repeated vomiting.
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Repeated Administration and Withdrawal

Two types of opioid withdrawal associated with mu opioid
agonists:

Spontaneous withdrawal

Precipitated withdrawal

1. The opioid withdrawal syndrome can occur under two circumstances.
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Repeated Administration and Withdrawal

Spontaneous Withdrawal

Occurs when a person physically dependent on mu
agonist opioids suddenly stops or markedly decreases

the amount of use

For heroin: usually begins 6-12 hours after last dose,
peaks at 36-72 hours, and lasts about 5 days (with

possible protracted withdrawal?)

1. Clinicians have noted that some patients appear to have protracted
withdrawal — for example, sleep disturbance that lasts for weeks or months.
However, supportive studies of a protracted opioid withdrawal syndrome are

needed.
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Repeated Administration and Withdrawal

Spontaneous Withdrawal (continued

For opioids with longer half-lives (e.g., methadone),
there is a longer period before onset (methadone: 36-
72 hours), longer period before peak effects occur

Medications with longer half-lives generally have less
severe spontaneous withdrawal syndrome

1. Methadone is an example of an opioid with a longer half-life, and its
withdrawal usually begins 36-72 hours after the last dose, peaks between days 4
and 6, and lasts about 10-12 days.
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Repeated Administration and Withdrawal

Precipitated Withdrawal

Occurs with administration of an opioid antagonist to a
person physically dependent upon mu agonist opioids

Is qualitatively similar to spontaneous withdrawal but
faster onset, and duration depends upon half life of
antagonist

1. Note that the administration of an opioid antagonist to the person who is not
physically dependent on opioids produces no effect.

2. There is a related note here which may be necessary to discuss if someone
raises the question about acute physical dependence. In both animal and human
laboratory studies, it has been shown that a single dose of an opioid agonist in a
non-dependent organism, followed shortly afterwards by a very large dose of an
opioid antagonist, can result in a precipitated withdrawal syndrome. This
phenomenon is called acute physical dependence. It has minimal clinical
relevance, although it does suggest that adaptational changes may start in people
following their first use of an opioid.
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Repeated Administration and Withdrawal

Precipitated Withdrawal (continued

While the most common situation is for an antagonist
such as naloxone or naltrexone to precipitate
withdrawal, it is possible for a partial agonist such as
buprenorphine to precipitate withdrawal under certain
circumstances

A partial agonist displaces a full agonist, but only
partially activates the receptor (a net decrease in
activation)
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Repeated Administration and Withdrawal

Precipitated Withdrawal (continued

Withdrawal precipitated by a partial agonist is more
likely if there is:

High level of physical dependence

Short time interval between administration of full
agonist and partial agonist

High dose of partial agonist

1. Partial agonist-precipitated withdrawal will be reviewed in more detail later
in this talk.
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General Opioid Pharmacology

Opioid receptors
The functions of drugs at receptors

Repeated administration and withdrawal of opioid drugs

Affinity and dissociation

Characteristics of drugs with abuse potential
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Affinity and Dissociation

Affinity:
Strength with which a drug binds to its receptor
(Strength of binding is not related to activation or
efficacy at the receptor)
Dissociation:

Speed (slow or fast) of disengagement or uncoupling of
drug from the receptor

1. Affinity is not the same as activation. A drug can bind with high affinity to a
receptor, but not activate the receptor — an example is an opioid antagonist.
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General Opioid Pharmacology

Opioid receptors
The functions of drugs at receptors
Repeated administration and withdrawal of opioid drugs

Affinity and dissociation

Characteristics of drugs with abuse potential
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Characteristics of Drugs with Abuse Potential

Abuse Potential of a Drug Can Vary as a Function of:

Route of administration (faster routes such as injecting,
smoking = greater abuse potential)

Half life (shorter half life = greater abuse potential)

Lipophilicity (more rapidity reaches brain = greater
abuse potential)

1. These are features which can contribute to the abuse potential of a drug.
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Outline for This Talk

|. General opioid pharmacology

lI. Pharmacology of buprenorphine

lll. Pharmacology of buprenorphine/naloxone

V. Summary

1. Now we’re going to take these features of opioid pharmacology that have

just been reviewed, and characterize buprenorphine on these different
parameters.

[Reference:

Buprenorphine: Combatting Drug Abuse with a Unique Opioid. Cowan A.,
Lewis J.W. (eds), Wiley-Liss, New York, 1995.

Jasinski D.R., Pevnick J.S., Griffith J.D.: Human pharmacology and abuse

potential of the analgesic buprenorphine. Arch Gen Psychiatry, 35: 501-516,
1978.]
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Pharmacology of Buprenorphine

Overview

Affinity and dissociation
Bioavailability

Abuse potential

Potential for physical dependence

Metabolism and excretion

1. We’ll begin with an overview to buprenorphine’s pharmacology.
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Overview

Buprenorphine a thebaine derivative
High potency

Available as a parenteral analgesic

Produces sufficient agonist effects to be detected by the
patient

Used outside United States for the treatment of opioid
dependence

1. Buprenorphine is a thebaine derivative. (Thebaine is an alkaloid from
opium.) This is important, because it leads to buprenorphine’s legal
classification as an opioid.

2. It has high potency.

3. Buprenorphine has been available for years in the United States as a
parenteral analgesic. It is a safe and effective analgesic. Typical analgesic
doses are 0.3-0.6 mg i.m. or i.v. every 6 (or more) hours.

4. It’s important to note that buprenorphine does produce mu agonist effects
(even though it is a partial mu agonist). Buprenorphine is mildly reinforcing,
which means that an opioid-experienced person detects an effect with
buprenorphine. (This is unlike a pure opioid antagonist, like naltrexone.)
Clinically, this is desirable because it means patients are motivated to reliably
maintain themselves on buprenorphine — unlike opioid antagonist maintenance.
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Pharmacology of Buprenorphine

Overview

Affinity and dissociation
Bioavailability

Abuse potential

Potential for physical dependence

Metabolism and excretion
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Affinity and Dissociation

Buprenorphine has:
high affinity for mu opioid receptor —

competes with other opioids and blocks their
effects

slow dissociation from mu opioid receptor —

prolonged therapeutic effect for opioid dependence
treatment

1. Buprenorphine has high affinity for the mu opioid receptor. This means that
it is hard for other opioids with lower affinity to displace buprenorphine from
the mu receptor (so it blocks their effects).

2. Buprenorphine’s slow dissociation from the mu receptor results in a
prolonged therapeutic effect. Considerable evidence suggests buprenorphine
can be given three times per week (rather than daily), and there is some
evidence suggesting buprenorphine can be given even less frequently (e.g., two
times per week).

3. Buprenorphine’s long duration of action when used as a medication for the
treatment of opioid dependence contrasts with its relatively short analgesic
effects.
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Pharmacology of Buprenorphine

Overview

Affinity and dissociation
Bioavailability

Abuse potential

Potential for physical dependence

Metabolism and excretion
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Bioavailability

Good parenteral bioavailability
Poor oral bioavailability
Fair sublingual bioavailability
For opioid dependence treatment:
early clinical trials used an alcohol-based solution

FDA approval for tablets that are held under tongue

1. Buprenorphine has poor oral bioavailability.

2. It is administered as tablets held under the tongue when used for the
treatment of opioid dependence. Absorption of the drug is through the
buccal mucosa.

3. Sublingual bioavailability is fair.

4. If you are reading about results from clinical trials, you need to
consider if the study used a sublingual solution versus sublingual tablets.
Several of the early clinical studies of buprenorphine for the treatment of
opioid dependence used a solution form sublingually (since tablets were
not yet available). There is better bioavailability for the solution versus
tablets, so the doses need to be adjusted accordingly.
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Bioavailability

Considerable variability between patients in bioavailability
of tablets

Tablets about 50-70% bioavailable relative to solution

1. Studies of bioavailability of buprenorphine tablets and solution lead to the
following conclusions:

a. There can be considerable variability among patients in the
amount of buprenorphine absorbed from sublingual tablets

b. The bioavailability of the tablets is about 50-70% that of the
solution

2. A common dose of buprenorphine solution used in clinical trials was 8 mg of
daily sublingual solution. This would be approximately equal to 12-16 mg of
sublingual tablets.

[References:

Schuh K.J., Johanson C.-E. Pharmacokinetic comparison of the buprenorphine
sublingual liquid and tablet. Drug Alcohol Depend 56:55-60, 1999.

Nath R.P., Upton R.A., Everhart E.T., Cheung P., Shwonek P., Jones R.T.,
Mendelson J.E. Buprenorphine pharmacokinetics: relative bioavailability of
sublingual tablet and liquid formulations. J Clin Pharmacol 39:619-623, 1999.]
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Pharmacology of Buprenorphine

Overview
Affinity and dissociation

Bioavailability

Abuse potential
Potential for physical dependence

Metabolism and excretion

1. Next we’ll review the relative abuse potential of buprenorphine.
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Abuse Potential

Buprenorphine is abusable (epidemiological, human
laboratory studies show)

Diversion and illicit use of analgesic form (by injection)

Relatively low abuse potential compared to other opioids

1. Epidemiological reports and human laboratory studies have shown that there can be
diversion and abuse of the injectable form of buprenorphine used for analgesia. This is
consistent with buprenorphine’s effects at the mu opioid receptor.

2. There have been epidemiological reports from several different countries (England,
Ireland, Scotland, India, New Zealand) of diversion and illicit use by injection of the
analgesic form of buprenorphine.

3. Note that the abuse potential of buprenorphine is lower when compared to full agonist
opioids (such as morphine and heroin).

[References:

O'Connor J.J., Moloney E., Travers R., Campbell A.: Buprenorphine abuse among opiate
addicts. BrJ Addict, 83: 1085-1087, 1988.

Singh R.A., Mattoo S.K., Malhotra A., Varma V.K.: Cases of buprenorphine abuse in
India. Acta Psychiatr Scand, 86: 46-48, 1992.

Robinson G.M., Dukes P.D., Robinson B.J., Cooke R.R., Mahoney G.N.: The misuse of
buprenorphine and a buprenorphine-naloxone combination in Wellington, New Zealand.
Drug Alcohol Depend, 33: 81-86, 1993.]
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Abuse Potential

Human laboratory studies of abuse liability in two

populations:

Non-dependent opioid users

Physically dependent opioid users

1. Human laboratory studies of abuse liability of buprenorphine have tested two
relevant populations: non-dependent opioid users (i.e., person who uses or has a
history of use/abuse but is not physically dependent on opioids), and physically
dependent opioids users. Each population will be reviewed in the following

slides.
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Abuse Potential

Non-dependent opioid user

Single doses of buprenorphine produce typical mu
agonist effects

shown when given by injection and sublingual route

Onset of effects slower for sublingual route (suggesting
lower abuse potential)

1. In non-dependent opioids users (i.e., patients who have a history of use of opioids,
but are not presently physically dependent on opioids), studies have tested
buprenorphine administered by injection and sublingual routes.

2. When buprenorphine is injected, the profile of effects produced — for example,
pupillary constriction and mild euphoria — is similar to effects of other mu agonist
opioids (e.g., morphine). This suggests buprenorphine could be abused in the same
way other mu agonist opioids are abused.

3. There is a slower onset of effects when buprenorphine is taken by the sublingual
route. Such slower onset suggests a lower abuse potential by this route.

4. Doses as high as 32 mg sublingual buprenorphine (solution) have been given to
non-dependent opioid abusers and tolerated without adverse effect. Notably, there
was no significant respiratory depression in that study. (Note this dose is equal to
approximately 48-64 mg of sublingual tablets.)

[References:

Jasinski D.R., Fudala P.J., Johnson R.E.: Sublingual versus subcutaneous
buprenorphine in opiate abusers. Clin Pharmacol Ther, 45: 513-519, 1989.

Pickworth W.B., Johnson R.E., Holicky B.A., Cone E.J.: Subjective and physiologic
effects of intravenous buprenorphine in humans. Clin Pharmacol Ther, 53: 570-576,
1993.]
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Abuse Potential

Physically dependent opioid user

Abuse potential of buprenorphine varies as function of
three factors:

level of physical dependence

time interval between last dose of agonist and first
dose of administered buprenorphine

dose of buprenorphine

1. We’ll consider each of these factors in detail in the following slides.

[References:

Strain E.C., Preston K.L., Liebson [.A., Bigelow G.E.: Acute effects of
buprenorphine, hydromorphone and naloxone in methadone-maintained
volunteers. J Pharmacol Exp Therap, 261: 985-993, 1992.

Strain E.C., Preston K.L., Liebson I.A., Bigelow G.E.: Buprenorphine effects in
methadone-maintained volunteers: Effects at two hours after methadone. J
Pharmacol Exp Ther 272:628-638, 1995.

Walsh S.L., June H.L., Schuh K.J., Preston K.L., Bigelow G.E., Stitzer M.L.
Effects of buprenorphine and methadone in methadone-maintained subjects.
Psychopharmacol 119:268-276, 1995.]
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Abuse Potential

Level of physical dependence
The higher the level of physical dependence, the greater
chance of precipitated withdrawal

For example:
With maintenance on 60 mg/day of methadone —

precipitated withdrawal seen with single doses of
sublingual buprenorphine

With maintenance on 30 mg/day methadone —
markedly decreased risk of precipitated withdrawal
with buprenorphine

1. If a person has a high level of physical dependence (e.g., in persons using
substantial amounts of heroin on a daily basis), buprenorphine’s partial agonist
effect could result in a net decrease in receptor activation, so that the person
who receives a single dose of buprenorphine experiences a precipitated
withdrawal syndrome.

2. A high level of physical dependence can be judged by the reported amount of
opioids used on a daily basis.

3. Most studies examining these relationships have used volunteers maintained
on methadone. For example, patients maintained on 60 mg of daily methadone
can experience precipitated withdrawal from acute doses of sublingual
buprenorphine. However, in persons maintained on 30 mg of daily methadone,
buprenorphine can produce either no opioid effects (i.e., neither opioid
antagonist or agonist effects), opioid agonist effects (if there is a sufficient time
interval between methadone and buprenorphine doses, as reviewed below), or
mild opioid antagonist effects (again, if the time interval is short — as reviewed
below). This suggests that at sufficient time intervals, buprenorphine can be
safely given to patients with relatively low levels of physical dependence
(equivalent to 30 mg of daily oral methadone), with low risk of precipitated
withdrawal.
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Abuse Potential

Time interval

At short time intervals (e.g., 2 hours after a dose of
methadone), increased likelihood of buprenorphine
precipitated withdrawal

At longer time intervals, more likely buprenorphine is
either placebo-like or opioid agonist-like

1. If there is a relatively short time interval between the last dose of agonist and
first dose of buprenorphine, then there is a greater likelihood of precipitated
withdrawal.

2. For example, in subjects maintained on 30 mg of daily methadone (a low
level of physical dependence), no precipitated withdrawal is seen when 20 hours
elapse between the dose of methadone and the dose of buprenorphine.

However, at 2 hours between the methadone dose and buprenorphine
administration, precipitated withdrawal is seen.

3. At longer time intervals, it is more likely buprenorphine is either placebo-
like or opioid agonist-like.

4. The precipitated withdrawal seen with buprenorphine is mild in intensity.
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Abuse Potential

Dose of buprenorphine

Low single doses of buprenorphine given acutely
produce minimal effects (e.g., placebo-like or opioid
agonist-like)

Higher doses can precipitate withdrawal in persons
physically dependent on opioids

1. Low doses of injected buprenorphine (e.g., 2 mg) tend to produce no effects
— they are neither agonist-like nor antagonist-like. They are usually identified
as placebo.

2. Higher doses of buprenorphine at longer time intervals (20+ hours) and
lower levels of physical dependence (the equivalent of 30 mg of methadone
per day) are more likely to be identified as opioid agonist-like.

3. At shorter time intervals and with higher levels of physical dependence,
higher doses of buprenorphine are more likely to precipitate withdrawal.
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Pharmacology of Buprenorphine

Overview
Affinity and dissociation
Bioavailability

Abuse potential

Potential for physical dependence

Metabolism and excretion
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Potential for Physical Dependence

Repeated administration of buprenorphine produces or
maintains physical dependence

However, degree of physical dependence is less than that
produced by full agonist opioids

This means withdrawal syndrome should be less severe for
buprenorphine

1. Because buprenorphine is a partial agonist, the degree of physical
dependence is less than that seen for full agonists.

2. Thus, for example, administration of an opioid antagonist to a
buprenorphine-maintained person produces a mild withdrawal syndrome.

[Reference:

Eissenberg T., Greenwald M.K., Johnson R.E., Liebson .A., Bigelow G.E.,
Stitzer M.L. Buprenorphine’s physical dependence potential: antagonist-
precipitated withdrawal in humans. J Pharmacol Exp Ther 276:449-459, 1996.]
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Pharmacology of Buprenorphine
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Page 3-45



Metabolism and Excretion

High percentage of buprenorphine bound to plasma protein

Metabolized in liver by cytochrome P450 3A4 enzyme
system into norbuprenorphine and other metabolites

[References:

Iribarne C., Picart D., Dréano Y., Bail J.-P., Berthou F. Involvement of
cytochrome P450 3A4 in N-dealkylation of buprenorphine in human liver
microsomes. Life Sciences 60:1953-1964, 1997.

Kobayashi K., Yamamoto T., Chiba K., Tani M., Shimada N., Ishizaki T.,
Kuroiwa Y. Human buprenorphine N-dealkylation is catalyzed by cytochrome
P450 3A4. Drug Metab Dispo 26:818-821, 1998. ]
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Outline for This Talk

|. General opioid pharmacology

Il. Pharmacology of buprenorphine

[ll. Pharmacology of buprenorphine/naloxone

V. Summary

1. While the focus of this talk has been on buprenorphine, a combination of
buprenorphine with naloxone (in a tablet form) has been developed, and it is
likely that this form will be used for maintenance treatment in opioid
dependence.

2. The reason for combining buprenorphine with naloxone is to decrease the
potential abuse of buprenorphine. Sublingual tablets of buprenorphine need to
be water soluble, so it is possible a person would dissolve a tablet and then
inject it if the tablet contained buprenorphine alone. However, if a person
physically dependent on an opioid such as heroin dissolved and injected a tablet
containing buprenorphine combined with naloxone, he/she would experience a
predominant naloxone effect — i.e., a precipitated withdrawal syndrome.
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Pharmacology of Buprenorphine/Naloxone

Sublingual naloxone
Combination of naloxone plus buprenorphine

Diversion and misuse of buprenorphine/naloxone
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Sublingual Naloxone

Sublingual naloxone has relatively poor bioavailability

Dose up to 1-2 mg sublingual do not precipitate withdrawal
in opioid dependent volunteers

Sublingual naloxone does have a bitter taste

1. Sublingual naloxone has relatively poor bioavailability — especially for doses
of up to 2 mg.

2. Sublingual naloxone does have a bitter taste — for this reason, tablets
containing naloxone also contain a flavoring agent.

[Reference:

Preston K.L., Bigelow G.E., Liebson I.A. Effects of sublingually given
naloxone in opioid-dependent human volunteers. Drug Alcohol Depend 25:27-
34, 1990. ]
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Pharmacology of Buprenorphine/Naloxone

Sublingual naloxone

Combination of naloxone plus buprenorphine

Diversion and misuse of buprenorphine/naloxone
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Combination of Buprenorphine plus Naloxone

Sublingual buprenorphine has fair bioavailability

Addition of naloxone to buprenorphine to decrease abuse
potential of tablets

Combination ratio is 4 to 1 (buprenorphine to naloxone)

1. There are two tablet sizes:

small (containing 2 mg of buprenorphine combined with 0.5 mg
of naloxone), and

large (containing 8 mg of buprenorphine combined with 2 mg of
naloxone)

2. In addition, corresponding tablets of buprenorphine alone (2 and 8 mg, for
dose induction purposes) should be available.
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Combination of Buprenorphine plus Naloxone

Combination tablet containing buprenorphine with naloxone
— if taken under tongue, predominant buprenorphine
effect

If opioid dependent person dissolves and injects
buprenorphine/naloxone tablet — predominant naloxone
effect (and precipitated withdrawal)

[References:

Fudala P.J, Yu E, Macfadden W., Boardman C., Chiang C.N. Effects of buprenorphine
and naloxone in morphine-stabilized opioid addicts. Drug Alcohol Depend 50:1-8, 1998.

Mendelson J., Jones R.T., Fernandez 1., Welm S., Melby A K., Baggott M.J.
Buprenorphine and naloxone interactions in opiate-dependent volunteers. Clin Pharmacol
Ther 60:105-114, 1996.

Mendelson J., Jones R.T., Welm S., Brown J., Batki S.L. Buprenorphine and naloxone
interactions in methadone maintenance patients. Biol Psychiatry 41:1095-1101, 1997.

Mendelson J., Jones R.T., Welm S., Baggott M., Fernandez I., Melby A.K., Nath R.P.
Buprenorphine and naloxone combinations; the effects of three dose ratios in morphine-
stabilized, opiate-dependent volunteers. Psychopharmacol 141:37-46, 1999.

Preston K.L., Bigelow G.E., Liebson I.A. Buprenorphine and naloxone alone and in
combination in opioid-dependent human volunteers. Psychopharmacol 94:484-490,
1988.

Strain E.C., Stoller K., Walsh S.L., Bigelow G.E. Effects of buprenorphine versus
buprenorphine/naloxone tablets in non-dependent opioid abusers. Psychopharmacol,
148:374-383, 2000.
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Pharmacology of Buprenorphine/Naloxone

Sublingual naloxone

Combination of naloxone plus buprenorphine

Diversion and misuse of buprenorphine/naloxone
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Diversion and Misuse
Four possible groups that might attempt to divert and
parenterally abuse buprenorphine/naloxone:
1. Persons physically dependent on illicit opioids

. Persons on prescribed opioids (e.g., methadone)

2
3. Persons maintained on buprenorphine/naloxone
4

. Persons abusing, but not physically dependent on
opioids

1. Note there are four possible groups that might attempt to parenterally abuse
buprenorphine/naloxone.

2. For persons physically dependent on an illicit agonist opioid (like heroin), injection of
buprenorphine/naloxone will preci