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Editorial Policy

The mission of the Journal of Opioid

Management is to educate and promote,

through scientifically rigorous research, the

adequate and safe use of opioids in the

treatment of pain as well as the legal and

regulatory issues surrounding abuse, addic-

tion, and prescription practices (both over-

and under-prescribing). Original articles,

case studies, literature reviews, editorials,

and letters to the editor concerning all

aspects of opioid management will be con-

sidered for publication. All submissions,

excluding editorials and letters to the edi-

tor, are subject to peer review by the edito-

rial board prior to acceptance.

Manuscript Submission

Electronic manuscript submission is pre-

ferred. Attach articles in MS Word,

WordPerfect, or rich text (.rtf) format to the

journal email address at jom@pnpco.com. If

submitting via regular mail, please supply

your article on a 3-1/2 inch IBM-PC format

floppy disk or CD in MS Word 6.0 or greater,

WordPerfect, or rich text format (.rtf).

Manuscripts and all correspondence should

be addressed to the Managing Editor, Journal

of Opioid Management, 470 Boston Post

Road, Weston, MA 02493. Submit one paper

copy of the manuscript, typed and double-

spaced, with the floppy disk or CD. As a gen-

eral guideline, text should be 1,500 to 2,500

words (seven to 12 pages for a research paper,

three to five manuscript pages for editorials or

book reviews).

Manuscript Format

The cover page should indicate the article’s

title, the full name, highest pertinent acade-

mic degrees, institutional affiliations, and

current address of each author, contact

information for the author handling all cor-

respondence, telephone number, fax num-

ber, and, if the manuscript was orally pre-

sented at a meeting, the name of the organi-

zation, place, and date it was read. The first

use of an un common abbreviation should

be preceded by the full name. Brief defini-

tions of key terms may be appended to the

manuscript and can be presented in paren-

theses after the term within the article. With

the exception of forum articles, book

reviews, or letters to the editor, manuscripts

should include the following five sections:

Abstract, Introduction, Methods, Results,

and Discus sion. Subheads should be insert-

ed at suitable levels. Style should conform

to “Uniform Requirements for Manuscripts

Submitted to Biomedical Journals” (avail-

able online at http://www.icmje.org).

Figures & Tables

The Journal welcomes illustrations,

charts, and photographs to accompany arti-

cles. Figures should be titled and numbered

consecutively according to the citation in

the text. Information presented in figures

and tables should be explained in the text.

If data have been published previously, an

appropriate reference should be included. 

Short, descriptive legends should be

provided on a separate page. Legends for

figures previously published should include

a complete reference to the original publi-

cation, with the copyright designation.

Copies of the publisher's and author's per-

mission to use the figure must be provided.

Photo graphs should include legends and

should be numbered consecutively accord-

ing to the citation in the text and labeled on

the back. Tables, photos, and figures must

be submitted in the following formats:

TIFF, JPEG, or EPS.

Manuscript review

Manuscripts are received with the under-

standing that they are submitted solely to

Journal of Opioid Management and that,

apart from abstracts, none of the material con-

tained in the manuscript has been published

previously or is under consideration for pub-

lication elsewhere. Authors should secure all

necessary clearances and approvals prior to

submission. 

Journal of Opioid Management is a ref-

ereed journal. All manuscripts are generally

subject to review by at least two members of

the editorial advisory board who are noted

experts in the appropriate subject area. The

Journal reserves the right to make editorial

revisions prior to publication.

All manuscripts are acknowledged im -

mediately, and every effort will be made to

advise contributors of the status of their sub-

missions within 60 days. 
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opioid introduction to oms

Dear Colleagues,

As many of you know, there is a substantial and growing body of research that indicates that physicians are
underprescribing opioids for the treatment of pain. The primary reasons suggested by this research are twofold.
First, clinicians are reluctant to prescribe opioid analgesic medicines for fear that doing so will invite regulatory
scrutiny. Secondly, many physicians are simply not comfortable prescribing opioids because they feel they
don't have the proper training and education for prescribing and managing them. As a result, this country is in
the midst of an epidemic of undertreatment of acute and chronic pain.

To address this problem, the publishers of the Journal of Opioid Management have recently launched the
Opioid Management Society—a professional organization dedicated to educating physicians in the proper
and adequate use of these powerful painkillers. 

As head of the Educational Advisory Board for the Society, I am proud to announce the Society's inaugural
Opioid Certification Program, taking place at the Conference Center at Harvard Medical on April 22-23, 2006.
This program, led by a renowned group of pain and regulatory specialists, is designed to inform opioid pre-
scribers in the myriad uses, abuses, and legal ramifications of opioids. We believe this program will be highly
instructive for all attendees, and will serve as the pilot program for many more such programs that we will
organize across the country.

For more information about this program, I invite you to review the enclosed brochure or visit
www.opioidmanagementsociety.org. I hope you'll consider joining us in Boston in April. Thank you.

Very truly yours,

Robert E. Enck, MD
Opioid Management Society

Professor of Medicine

Division of Medical Oncology

Thomas Jefferson University

Philadelphia, PA
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niH Announces new request 

for GrAnt ApplicAtions

Opioids are the most powerful analgesics available for
the treatment of most pain conditions; however, opioid
treatment of pain can result in negative health conse-
quences such as intoxication and physical dependence
(i.e., tolerance and withdrawal) and sometimes leads to
opioid abuse and addiction. The purpose of this new
request for grant applications from the National Institutes
of Health is to solicit applications to support research on
the intersection of the use of opioids in the treatment of
pain and the abuse and addiction to opioids. Research
examining the rates of physical dependence, abuse, and
addiction to opioids when they are given for pain is
sought. Also, research elucidating factors (including pain
itself) that predispose or protect pain patients from opi-
oid abuse and addiction is encouraged. Furthermore,
research on the treatment of pain in the context of opioid
abuse and addiction, as well as the prevention or treat-
ment of opioid abuse and addiction in pain patients is
encouraged. Because of the diverse nature of the issue,
this request is designed to encourage a broad range of
research including epidemiology, neuroscience, develop-
mental, prevention and treatment (behavioral, pharmaco-
logical, and services approaches), and research, and will
support both animal and human studies.

Participating institutes are the National Institute on
Drug Abuse (NIDA), National Institute on Aging (NIA),
and National Institute of Dental and Craniofacial
Research (NIDCR). More information can be found at the
official Web site for the request, which is http://

grants1.nih.gov/grants/guide/rfa-files/RFA-DA-06-

005.html. (Source: NIH Web site, December 15, 2005.)

updAte on 2006 AAop scientific MeetinG locAtion

Due to the unfortunate circumstances in New Orleans,
a decision has been made to relocate the American
Academy of Orofacial Pain (AAOP) 2006 Scientific
Meeting, which was to be held there from April 27
through April 30, 2006. A new site selection search is
underway and as soon as the hotel is confirmed, it will be
posted. Since the majority of our speakers for the pro-
gram have already committed to the April 2006 dates,
every attempt is being made to retain those same dates.

The AAOP Council did not make this decision in haste;
after thoroughly investigating the possibility of keeping

the program in New Orleans, it was determined that the
damage to the city was so devastating and widespread
that it was best to relocate the meeting.

AAOP is currently in contract negotiation with the Red
Rock Resort-Spa-Casino in Las Vegas, NV. As soon as the
contract is executed, all information pertaining to the
conference (i.e., room reservation procedure, registration
information, activities) will be posted on the AAOP Web
site (http://www.aaop.org).

Attendees with any questions or concerns should con-
tact AAOP Headquarters at aaopco@talley.com or 856-
423-3629. (Source: AAOP Web site, December 15, 2005.)

new protocol for MedicAtion-Assisted 

treAtMent of opioid Addiction

US federal officials now are aiming to improve opioid-
addiction treatment through the release of a comprehen-
sive guide to medication-assisted treatment. To begin the
process, the Substance Abuse and Mental Health Services
Administration (SAMHSA) released a new Treatment
Improvement Protocol (TIP 43) for medication-assisted
treatment of opioid addiction. One goal of the protocol is
to encourage more psychiatrists to provide such treatment.

The SAMHSA treatment protocol, which is 43rd in a
series, was released in late October 2005 to describe best
practices for the use of methadone, buprenorphine, and
naltrexone to combat opioid addiction. It includes infor-
mation on appropriate doses, medically supervised with-
drawal, medication maintenance, medication tapering,
and treatment for multiple substance use.

The TIP was based on a review of clinical and health
services research findings and the experiences of a panel
of nonfederal researchers, clinicians, program administra-
tors, and patient advocates. It combines and updates
information provided in previous protocols on similar
topics and complements TIP 40, “Clinical Guidelines for
the Use of Buprenorphine in the Treatment of Opioid
Addiction,” released in the summer of 2004.

Treatment of opioid addiction, including the fast-
spreading addiction to prescription painkillers, was
expanded beyond the traditional approach of large pub-
lic clinics to the more convenient offices of qualified
physicians by the Drug Addiction Treatment Act of 2000,
which allows office-based dispensing and prescribing of
Schedule III drugs for opioid addiction treatment.

An estimated 150,000 patients have been treated for
opioid addiction since buprenorphine hydrochloride/

news briefs
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naloxone hydrochloride (Suboxone) and buprenorphine
hydrochloride (Subutex) were introduced in early 2003,
according to Rickett and Colman Pharmaceuticals Inc.,
the manufacturer.

The TIP authors said they hope the consensus docu-
ment will provide opioid addiction treatment profession-
als at what panel members described as 1,150 locations in
45 states with the empirical data and best-practices sup-
port they need to treat the 2,450 such patients under their
care each day. SAMHSA also plans to develop quick
guides from the TIP to allow physicians to access the
information more easily.

The TIP’s practical information includes suggestions
such as that physicians who prescribe buprenorphine for
prescription narcotics or heroin addiction need to inte-
grate it with counseling and other support services to
ensure comprehensive care. The TIP highlights the
importance of matching patients with the specific treat-
ment that will work best for them, such as treating soli-
tary homeless patients versus those with a stable resi-
dence and family members, or younger versus older
patients. The TIP also suggests changing some past prac-
tices that have been found less effective, such as that
physicians replace the previous use of “arbitrary” ceilings
on buprenorphine use in patients with evidence-based
dosing guidelines. Finally, the TIP encourages physicians
to no longer terminate treatment of such patients but
instead intensify the medication treatment for those who
have difficulty abstaining.

TIP 43 is available online at http://ncadi.samhsa.gov/

media/Prevline/pdfs/bkd524.pdf. (Source: Psychiatric
News Web site, December 2, 2005.)

druG dispensinG lAw in new York stAte

As of April 19, 2006, doctors in New York will be
required under a new law to use state-issued forms to dis-
pense drugs as part of a plan to combat rising abuse of pre-
scription medicines such as OxyContin and Vicodin.
Providers will be issued unique serial numbers, which will
allow dispensing pharmacies to verify prescriptions more
easily, and security measures will be taken to ensure that the
forms will be difficult to duplicate or photocopy.

According to the New York State Health Department,
it is anticipated that the law will save $100 million in
Medicaid and $75 million for private insurance compa-
nies in its first year. Sixty percent of New York doctors
already use the forms, which have been required for sev-
eral years in the prescription of Schedule II and benzodi-
azepine controlled substances (e.g., rohypnol). (Source:
Newsday Web site, December 14, 2005.)

pusH for online druG reGulAtions in west VirGiniA

The TRIDENT Drug Task Force, operating in Raleigh

and Fayette Counties in West Virginia, has determined
that regulation is sorely needed for online drug and phar-
macy sites. Approximately 60 percent of the cases investi-
gated by TRIDENT involve pharmaceuticals, and the
number is growing.

It is illegal to use different names other than one’s own
to order mass quantities of prescription medications. TRI-
DENT is lobbying to make the ordering of pills online
illegal as well, in addition to having them shipped into
the state. (Source: Drug Policy Central Web site,
December 14, 2005.)

lAwsuit in deAtH of pAtient usinG 

fentAnYl pAtcH

The family of a Salt Lake City area woman who died in
2003 of multiple organ failure has filed a lawsuit against
ALZA Corp. (and a partner company, Janssen
Pharmaceutica Products), the manufacturer of the
Duragesic fentanyl patch that the woman was using to
control pain associated with Paget’s disease. Marilyn
Titus, aged 72 at the time of her death, was using a 50
mcg timed-release patch prescribed by a doctor.

The lawsuit states that after starting to use the patch,
Titus began having difficulty breathing and lost con-
sciousness while on the phone with a 911 dispatcher,
dying three weeks later. These symptoms match those
associated with fentanyl overdose, others of which
include tiredness, extreme sleepiness or sedation, inabili-
ty to think or talk normally, difficulty ambulating, and
feeling dizzy or confused. The lawsuit also alleges that
ALZA and Janssen sold leaking and defective patches to
patients throughout Utah and elsewhere, that the compa-
nies engaged in negligent research and testing practices,
and that the companies failed to disclose the full extent of
the patch’s risks to its users.

The US Food and Drug Administration (FDA) issued a
public health advisory on its Web site in July 2005, stat-
ing, “Patients who are using the fentanyl skin patch and
their caregivers should be told about the directions for
safe use of the patch and should follow the directions
exactly.” They are currently investigating the Duragesic
patch to further determine risks associated with its use.

The lawsuit comes in the wake of a Los Angeles Times

article published in November 2005, which stated that the
county coroner’s office had investigated more than 230
deaths involving fentanyl in the past six years, more than
100 of which were classified as accidental.

Neither ALZA nor Janssen could be reached for com-
ment. (Source: Drug Policy Central Web Site, December
14, 2005.)

sAMHsA GrAnt renewed

The Joint Commission on Accreditation of Health Care
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Organizations (JCAHO) has received $650,000 for the first
year of a three-year grant from the Department of Health
and Human Services’ Substance Abuse and Mental Health
Services Administration (SAMHSA) to partially subsidize
the cost of accreditation surveys for opioid treatment pro-
grams. The Joint Commission accredits more than 380
opioid treatment programs nationwide, which provide
rehabilitation and medical support specifically for indi-
viduals addicted to opioid drugs.

The SAMHSA grant is also used to provide web-based,
audio conference and face-to-face accreditation training
programs for opioid treatment programs. For more infor-
mation about these programs, call JCAHO Customer
Service at 877-223-6866. For information about opioid
treatment program accreditation, contact Megan Marx,
associate director, at mmarx@jcaho.org. (Source: JCAHO
Web site, December 16, 2005.)

seroquel And opiAte witHdrAwAl

The use of the antipsychotic drug Seroquel (quetiap-
ine, AstraZeneca, Wilmington, DE) during opioid cessa-
tion appears to help relieve the symptoms of withdrawal,
according to a study published in the October 2005 issue of
the Journal of Clinical Psychiatry. Dr. Harold B. Pinkofsky
and colleagues from the University of Pittsburgh School
of Medicine, Pennsylvania, studied patients undergoing

outpatient detoxification from opioids.
The patients were initially given eight 25-mg tablets of

Seroquel. They were told to take one or two tablets every
four hours, as needed, for symptoms of withdrawal or
craving. Doses were increased if the drug was tolerated
and the patient reported a benefit.

A total of 213 patients were treated with Seroquel in
the clinic. Of these, 41 percent completed the program,
with at least five days of abstinence. After some initial
success with Seroquel, the patients were asked to com-
plete a medication questionnaire for quality-assurance
purposes.

Of the 107 patients who completed the survey, 79 (74
percent) reported that Seroquel helped reduce cravings
for opioids and 52 (49 percent) said that it helped reduce
withdrawal-associated anxiety. A reduction in pain was
reported by 24 patients (22 percent), and 22 patients (21
percent) reported that Seroquel helped alleviate insom-
nia. Fourteen patients (13 percent) reported an improve-
ment in appetite.

Four subjects said that Seroquel had no benefit. Seven
patients were not able to tolerate the drug because of
side effects. The patients received an average Seroquel
dose of 206 mg per day. The authors therefore concluded
that further research is needed into the mode of action of
Seroquel when used for this purpose.

(Source: Medline Plus Web site, November 23, 2005.)
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AbsTRAcT

We conducted a systematic review of the literature on

the evidence for iatrogenic addiction in patients treated

for acute and subacute pain. Literature searches yielded

1,943 articles, 53 of which were reviewed in detail, and

41 of which met criteria for inclusion in the review of

iatrogenic addiction. Two authors independently re -

viewed and summarized the findings of each article.

Discrepancies of ratings were resolved by discussion. We

identified no randomized trials or comparative longitudi-

nal studies. The results of nine studies of low methodologi-

cal quality suggest conflicting findings. This manuscript

discusses some possible mechanisms of iatrogenic addic-

tion and concludes with suggestions for methodologically

stronger studies to provide more definitive data regarding

the evidence for or against iatrogenic addiction in

patients treated for acute and subacute pain. The system-

atic review of the literature could not adequately answer

the study questions; thus, it is not known whether the risk

for iatrogenic addiction among patients treated with opi-

oids for acute or subacute pain is relatively high (> 10 per-

cent) or low (< 0.1 percent).

Key words: iatrogenic addiction, acute pain, opioids,

substance abuse

InTRodUcTIon

The addiction of a patient to a drug initially prescribed
for a medical condition is referred to as an iatrogenic
addiction. The postoperative or short-term use of pre-
scription drugs with addictive potential, such as opioid
analgesics, increases the risk of iatrogenic addiction.
Although a number of studies have examined the rate of
iatrogenic addiction in chronic pain patients receiving
long-term opioid therapy, few investigations have docu-
mented its incidence among hospitalized patients who

receive opioids for acute pain. Results from the Drug
Abuse Warning Network (DAWN) indicate that the abuse
of prescription opioids rose 71 percent from 1997 to
2002.1 Given this trend, the issue of iatrogenic addiction
among hospitalized patients is a particularly salient topic
related to the prescription of opioids.

Epidemiologic data from the National Comorbidity
Survey of Psychiatric Disorders in the United States indi-
cate a lifetime prevalence of 7.5 percent for drug depend-
ence (illicit or prescription) and of 14.1 percent for alco-
hol dependence.2 In 2003, 2.7 percent of Americans (18
years or older) met criteria for illicit drug abuse or
dependence as defined by the 4th edition of the
Diagnostic and Statistical Manual of Mental Disorders

(DSM-IV).3 During this same year, almost 8 percent of the
population of the United States met DSM-IV criteria for
alcohol dependence or abuse.4 Among a sample of 363
hospitalized patients, Brown and colleagues found that
21.8 percent had a current addiction disorder to alcohol
or illicit drugs.5

Addiction is generally understood to be a chronic con-
dition from which recovery is possible; however, the
underlying neurobiologic dysfunction, once manifested,
is believed to persist.6 This condition represents a biolog-
ical susceptibility to addiction to any substance with an
addictive potential, even in the absence of any ongoing
addictive behaviors or psychological cravings. Therefore,
the prescription of opioid analgesics to a patient with a
predisposition for, or history of, addiction can initiate an
addictive disorder or its relapse. Many patients are dis-
charged from the hospital with prescriptions for long-
and short-acting opioid analgesics for postoperative pain
without accurate data indicating the probability of their
developing an addiction to these medications.

Investigations supported by the National Institute of
Drug Abuse suggest that addiction is characterized by
destructive motivations and behaviors reinforced and
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perpetuated by underlying physiological abnormalities in
the brain.7,8 For certain individuals (6.1 to 16.7 percent of
the population), substances of abuse create changes in
the brain that “hijack” motivational priorities and lead to a
pattern of loss of control, craving, and continued use
despite adverse circumstances.9-11 These individuals are
described as having a “switch” in the brain that changes
behavior from voluntary to compulsive. Functional
changes are thought to occur in the dopamine-mediated
reward system, primarily in the left prefrontal cortex and
nucleus accumbens. These regions interact with multiple
areas of the brain implicated in the pathophysiology of
addiction.12

dEfInITIons

For purposes of this study, we adopted the following
definitions accepted by the American Academy of Pain
Medicine, the American Pain Society, and American
Society of Addiction Medicine.13 Addiction is a primary,
chronic, neurobiologic disease with genetic, psychologi-
cal, and environmental factors influencing its develop-
ment and manifestations. It is characterized by behaviors
that include one or more of the following: impaired con-
trol over drug use, compulsive use, continued use
despite harm, and craving. Physical dependence is
defined as a state of adaptation that is manifested by a
drug class-specific withdrawal syndrome that can be pro-
duced by abrupt cessation, rapid dose reduction, or
decreasing blood levels of the drug and/or by administra-
tion of an antagonist. Tolerance is defined as a state of
adaptation in which exposure to a drug induces changes
that result in diminution of one or more of the drug’s effects
over time. Abuse is defined as the use of any drug in a man-
ner other than how it is indicated or prescribed.13 In one of
the first reports of iatrogenic addiction, Rayport14 described
an individual with this syndrome as “One who states that
he first received narcotics from a physician to the point of
addiction in a disease treatment course.” Finally, acute and
subacute pain is defined as short-term pain or pain with an
easily identifiable cause and is the body’s warning of pres-
ent damage to tissue or presense of disease.

sTUdy AIm

The aim of this study was to systematically review the
relevant literature on iatrogenic addiction. The following
questions were addressed:

1. What is the incidence of iatrogenic addiction
among persons treated for acute pain?

2. What are the predictive markers for addiction
among patients treated with opioids for acute
and subacute pain?

3. What steps are currently being taken to treat
addiction from short-term opioid use?

mEThods

We searched PubMed, the National Library of Medi cine’s
literature database, using the following words and phrases
(MESH headings): “iatrogenic addiction,” “acute pain and
addiction,” “acute pain and opioid abuse,” “acute pain and
opioid addiction,” “acute pain and iatrogenic addiction,”
“headache pain and opioid abuse,” “acute headache and
opioid abuse,” “acute headache and addiction,” “sickle cell
pain and opioids,” “sickle cell pain and opioid addiction,”
“sickle cell pain and opioid abuse,” and “postoperative pain
and addiction.” Articles were included if they addressed
issues related to iatrogenic addiction. We excluded redun-
dant studies (i.e., reported identical data), abstracts from con-
ference proceedings, and studies whose design had nothing
to do with assessment of iatrogenic addiction.

Two authors independently reviewed each citation to
determine whether it might meet our criteria for inclusion
in the review. If either author thought that the article
might meet the inclusion criteria, two authors then inde-
pendently reviewed the abstract. If either thought, based
on the abstract, that the article might meet the inclusion
criteria, two authors then independently read the entire
article to make a final decision. Discrepancies in deci-
sions were resolved by discussion, with input from the
other authors as needed.

We classified the methodological strength of each study
using a scheme previously used by other reviewers.15,16

Articles were grouped into study design types: I) prospec-
tive, randomized controlled trials (RCTs); II) nonrandomized
comparative studies with standardized measures, inclusion/
exclusion criteria, and follow-up; III) uncontrolled case
series with pre- and post-treatment and follow-up; and IV)
descriptive studies, case reports, or expert opinion. For each
article we attempted to include information on sample, study
design, outcomes, and conclusions.

REsULTs

A search of PubMed with the previously mentioned
MESH headings revealed a total of 1,946 articles. Many of
these articles were duplicates; 53 were selected for
detailed review, and 41 met inclusion criteria. The
authors independently reviewed and judged nine articles
to be most relevant to the study topic, although other
related articles were included for discussion. No random-
ized or nonrandomized controlled studies were found.
Results of the review are summarized in Table 1.

studies suggesting high rates of iatrogenic addiction

Selected studies are described here in detail to address
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Table 1. Summary of studies related to iatrogenic addiction

Authors Title Sample
Study design

and type
Conclusion

Elander et al.
2004

Understanding the
causes of problemat-
ic pain management
in sickle cell disease

51 adults with sickle cell
disease

Class IV;
semistructured
interviews

Presents evidence that aberrant drug behav-
iors can begin in the hospital but may not
necessarily represent an addiction, and that
it may be most appropriate to interpret this
behavior as evidence of poorly managed pain

Jamison, et
al. 1994

Survey of opioid use
in chronic nonmalig-
nant pain patients

112 chronic pain patients
from two pain centers
who were taking opioids
for chronic pain

Class IV;
patient survey

63.7 percent of patients expressed some fear
of addiction or dependence

Jamison,
Kauffman,
and Katz,
2000

Characteristics of
methadone mainte-
nance patients with
chronic pain

248 subjects from three
methadone maintenance
centers 

Class IV: 
subject 
interviews

61.3 percent of subjects reported chronic
pain; 44 percent of those with pain believed
prescribed opioids had led to addiction; most
stated that they had always required some
substance (alcohol or opioids) to feel normal

Lander, 1990
Fallacies and pho-
bias about addiction
and pain

63 staff nurses surveyed/
42 staff nurses consulted
for case assessment

Class IV; 
surveys and
clinical case
assessment

One-third of nurses think that > 5 percent of
hospital patients become addicted; 63 percent
of nurses rated 5 or higher the likelihood on
a 7-point scale that patients could become
addicted after 10 days of q4hr meperidine

Marks and
Sachar, 1973

Undertreatment of
medical inpatients
with narcotic anal-
gesics

Physicians of 37 medical
inpatients who were tak-
ing narcotics for > 48 hr

Class IV; 
physician 
survey and
case series

40 percent of physicians surveyed stated that
the chances were close to 1 percent that a
patient receiving 100 mg meperidine for 10
days would become addicted; 22 percent
thought chances were > 6 percent; the
authors concluded that the probability was
< 1 percent that narcotic addicts in the US
became addicted while hospitalized and that
doctors greatly overestimate the actual chance
of iatrogenic addiction

Miller and
Jick, 1978 

Clinical effects of
meperidine in hospi-
talized medical
patients

Record review of 3,634
hospital inpatients treat-
ed with meperidine

Class IV; 
case review
estimates 

Four of 3,634 subjects showed iatrogenic
addiction; two were addicted before entering
the hospital

Perry and
Heidrich,
1982

Management of pain
during debridement:
a survey of US burn
units

181 physicians and nurs-
es representing 10,000
hospitalized burn
patients

Class IV; 
case series

12 percent of those surveyed knew of a patient
who had become a drug abuser upon dis-
charge as a result of receiving narcotics for
pain; most patients had a prior history of
abuse; 22 were reported to abuse drugs after
discharge, but all had a prior history of drug
abuse

Porter and
Jick, 1980

Addiction rare in
patients treated with
narcotics

11,882 inpatients who
had received at least one
narcotic preparation

Class IV; 
chart review

Four of 11,882 patients with no previous
addiction showed addiction after treatment
with narcotics while hospitalized

Rayport, 1954

Experience in the
management of
patients medically
addicted to narcotics

277 patients from an
addiction unit inter-
viewed; many stated
they had become addict-
ed after treatment for
their disease

Class IV; 
retrospective
interviews

89 of 1,065 admissions to an addiction clinic
suffered iatrogenic addiction; medically
addicted patients accounted for 27 percent
of inpatients
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the study questions. Some studies showed support for a
high prevalence of iatrogenic addiction. Pescor17 in 1939
was one of the first to address the issue of addiction to
opioids prescribed for acute pain, reporting that 3.8 per-
cent of a group of 1,036 hospitalized patients “became
addicted to morphine given legitimately for the allevia-
tion of a painful or distressing disease” both during and
after hospitalization. However, no operational definition
of addiction was given in the paper. In a survey study of
1,020 opioid-addicted men consecutively admitted to a
hospital, Rayport14 in 1954 found that the incidence of med-
ical addiction to narcotics was as high as 27 percent and
that addiction had begun during treatment of an acute ill-
ness in a majority of these patients. These descriptive stud-
ies, published 66 and 51 years ago, respectively, leave
unanswered how addiction was defined. While the inci-
dence of iatrogenic addiction cannot be relied on in these
studies, they do suggest that it can be a consequence of
opioid treatment first administered during hospitalization.

More recently, in a study of 363 patients on general
medical, surgical, and orthopedic wards of a university
hospital, Brown et al.5 used two standardized measures
based on DSM-IIIR criteria for substance abuse to deter-
mine the rate of abuse among short-term inpatients. The
authors reported a lifetime prevalence of 2.8, 10.2, and
25.3 percent for abuse of opioid analgesics, any drug
excluding alcohol, and any drug including alcohol,
respectively. Given this relatively high incidence of sub-
stance abuse, the authors concluded that the probability
is high that doctors will administer opioid analgesics for
acute pain to inpatients with a history of an addictive dis-
order.

In a survey study of 112 patients taking opioids for
chronic pain, 63.6 percent reported being bothered by
the fear of addiction or dependence.18 In a recent survey
study of 248 individuals at three methadone maintenance
centers, 44 percent of those surveyed believed that opi-
oids prescribed for pain had led to an addiction.19

Moreover, many patients receiving methadone mainte-
nance therapy said they had always required some sub-
stance (alcohol or opioids) to “feel normal.” The authors
suggested that, among persons prone to substance abuse,
the treatment of pain with opioids could trigger an addic-
tion disorder, regardless of the treatment setting.

A qualitative study by Elander and colleagues sheds
light on how the process of iatrogenic addiction may
begin.20 They performed semistructured interviews with
51 adult inpatients hospitalized in the United Kingdom
for a sickle cell crisis, examining issues of analgesic mis-
use and substance dependence. They found that disputes
between patients and physicians or nurses about pain
level or the amount of opioids prescribed fueled dissatis-
faction over pain treatment, which in turn led some
patients to inappropriately manipulate their patient-con-
trolled analgesia pumps, acquire pain medications from

other patients, or use analgesics apart from those pre-
scribed. A portion of these patients continued similar
aberrant behaviors after discharge: obtaining analgesic
prescriptions from more than one doctor, using anal-
gesics prescribed to another person, using illicit drugs, or
injecting oral forms of analgesics.

studies suggesting low rates of iatrogenic addiction

Other investigations have suggested low rates of iatro-
genic addiction to opioids among patients treated for
acute pain. Using data accumulated during the Boston
Collaborative Drug Surveillance Program on drug safety
in hospitalized patients, Porter and Jick21 surveyed the
files of 11,882 patients who had received at least one nar-
cotic preparation. They found only four cases (0.03 per-
cent) of iatrogenic opioid addiction in patients without a
prior history of an addictive disorder. In a similar study,
Miller and Jick22 examined the files of 3,364 hospitalized
medical patients who received meperidine. Only four
(0.1 percent) patients, two of whom were addicted
before entering the hospital, exhibited symptoms of
dependence on meperidine. These brief reports support
a belief that prescription opioids have minimal potential
for addiction when used to treat either acute or chronic
pain. Both of these studies, however, only reported on
the period of hospitalization, when access to opioids is
highly monitored and inappropriate use of opioids would
be difficult.

In a study examining how pain is assessed and man-
aged during wound debridement in US burn facilities,
Perry and Heidrich23 analyzed 181 responses to question-
naires sent to the medical staff (one-third of whom were
physicians) of various burn units. They calculated that
the responders to their survey represented the accumu-
lated knowledge of at least 10,000 hospitalized burn
patients. The survey included a question about the rate of
iatrogenic addiction to opioid analgesics in burn patients.
Twelve percent of the respondents indicated that they
knew of a patient who had become a drug abuser on dis-
charge from the hospital as a result of receiving narcotic
analgesics for pain. All but one of these iatrogenically
addicted patients had a history of drug abuse. The
authors concluded that the risk of developing an addic-
tion to opioid analgesics prescribed for pain is low. No
information was given about the duration of patients’
pain.

Studies examining physicians’ fears of creating opioid
addiction suggest that the incidence of iatrogenic addic-
tion to opioid analgesics among patients treated for acute
pain is less than 1 percent.24-26 In a survey by Marks and
Sachar,26 physicians were asked about the probability of
a hospitalized patient developing an addictive disorder
after a 10-day treatment regimen with 100 mg of meperi-
dine intramuscularly every four hours. The majority of
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physicians (60 percent) stated that the chances of addic-
tion were less than 1 percent, while only 22 percent stat-
ed that they were greater than 6 percent. Based on the
physicians’ responses, the authors of this survey conclud-
ed that the development of addiction to meperidine like-
ly occurs in fewer than 1 percent of patients treated for
acute pain.

A study by Zacny et al.27 offered further support for
this position. Under experimental conditions, human
subjects with no history of drug abuse reported less opi-
oid reward from a dose of fentanyl paired with a painful
stimulus (cold water) than from the same opioid chal-
lenge without pain (warm water). The positive psycho-
logical effects of fentanyl (e.g., euphoria or elation) were
found only when accompanied by warm water, suggest-
ing that the painful stimulus (cold water) abolished this
effect. At the same time, studies of the reinforcing effects
of drugs in the presence versus the absence of pain in
animals showed the opposite outcomes. These studies
suggest that pain increases the reinforcing efficacy of opi-
oid analgesia and blunts the psychoaffective effects.28, 29

dIscUssIon

A thorough review of the literature did not produce a
single controlled trial devoted to the investigation of
iatrogenic addiction to opioids. All articles were classed
as Type IV (descriptive studies, case reports, expert opin-
ion), and conclusions were often based on subjective
impressions. There were no follow-up studies, and most
articles could not answer the question of whether
patients develop iatrogenic addiction after taking opi-
oids. Given the recent rise in the prescribing and abuse of
opioid analgesics,30 accurate data on the rate of addiction
among inpatients administered opioids for acute pain,
although needed, do not seem to exist.

Vanyukov and colleagues31 argue that some patients
have a predisposition for an addiction disorder based on
a multifactorial genetic liability. This liability concept is
supported by research documenting cross-tolerance for
different substances, the cotransmission of substance
abuse disorders within families, and addiction to multiple
drugs. They conclude that common physiological mecha-
nisms underlie addiction disorders. Clinical studies have
documented a high correlation among substance abuse,
smoking, and other addictive disorders, such as gam-
bling. It is likely that this relationship is at least partially
modulated by characteristics of innate temperament.32

Some of the conflict between the results of studies
reporting an extremely low risk of addiction for hospital-
ized patients and the high proportion of substance abuse
in the general population can be explained by the unreli-
able methodology of existing surveys of iatrogenic addic-
tion in hospitalized patients. The studies by Prescor17 and
Rayport14 can be criticized for being descriptive studies

lacking a rigorous study design. It is also important to
note that the studies by Porter and Jick21 and Miller and
Jick22 were designed to evaluate the clinical effects of
opioid analgesics on patients with acute pain, and that
findings related to addiction were peripheral to their
focus. Furthermore, the authors excluded all individuals
with a history of addiction when determining incidence
of iatragenic addiction. As with these surveys, the study
by Perry and Heidrich23 was not specifically designed to
assess iatrogenic addiction to opioids but rather to exam-
ine the pharmacologic management of burn patients in
general. No specific diagnostic criteria, standardized
addiction screens, or structured clinical interviews were
used. Thus, the rates of iatrogenic addiction to opioid
analgesics reported in these studies should be interpreted
with caution.

Specific factors in the hospital drug-taking environ-
ment might also account for the reported differences. For
example, patients in a controlled environment have few
opportunities to demonstrate aberrant drug behavior.
Once patients are discharged there may be limited coor-
dination of care to identify and follow those patients who
may develop iatrogenic addiction.

In sum, a careful review of the studies that assess risk
of addiction to opioids in hospitalized patients treated for
acute pain show that these studies have methodologic
limitations. No well-controlled longitudinal studies on
this issue have been reported in the literature. Thus, we
do not know whether the risk is relatively high (> 10 per-
cent) or low (< 0.1 percent). The absence of reliable data
on the risk of addiction in hospitalized patients is a signif-
icant concern because iatrogenic addiction could pose a
major public health concern. At present, we do not know
whether the expectation of addiction after administration
of opioids for acute or subacute pain is exaggerated, and
there is no system for closely monitoring the signs of opi-
oid addiction following treatment of acute pain.

Given the current confusion in the literature, we sug-
gest that the following recommendations be considered.
First, a simple screen for addiction risk potential based on
a history of substance abuse in the family would help
patients be aware that they may be at increased risk for
medication abuse. Several screening tools currently exist
to help identify risk for abuse, including the Screening
Instrument for Substance Abuse Potential (SISAP),33 the
Prescription Abuse Checklist,34 the Prescription Drug Use
Questionnaire,35 the Pain Assessment and Documen -
tation Tool (PADT),36 the Pain Medication Questionnaire
(PMQ),37 and the Screener and Opioid Assessment for
Patients with Pain (SOAPP).38 Limitations of these meas-
ures have been identified.39,40

Second, further exploration of different delivery sys-
tems that adequately treat pain, while also decreasing the
risk for substance misuse, should be encouraged. This
includes the development of short- and long-acting opioid



21Journal of Opioid Management 2:1 n January/February 2006

medications that are not easily compromised. Finally, pri-
ority should be given to the development of rigorous,
controlled, longitudinal studies of patients prescribed
opioids for acute pain. A unified call for designated sup-
port through federal agencies (e.g., the National Institutes
of Health) to fund these studies and help clarify this issue
is needed. Future studies in which patients are assessed
preoperatively for family and personal history of sub-
stance abuse and are followed for more than six months
after discharge would help to assess the incidence of
iatrogenic addiction. This systematic review of the litera-
ture could not adequately answer the study questions.
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InTRodUcTIon

The use of opioid therapy in chronic noncancer pain
(CNCP) has been described as controversial.1-9 While the
use of opioids in CNCP is now accepted by many pain
specialists,10-17 a major concern is that CNCP patients will
develop patterns of problematic drug use, including
abuse and addiction.18-24 Consequently, over the years
there have been numerous calls for more research into
the long-term use of opioids in CNCP.7-9,18,24-26 However,
it is also observed that prejudice and ignorance still
impede optimum prescribing of these drugs.9,14,27 This is
partly attributable to problems arising from the incorrect
use of terminology pertaining to problematic drug
use,2,6,28-34 and there is still a need for agreement on clear
definitions for problematic behavior in CNCP patients.35,36

This focused review of literature examines the perceived
origins of the problem and discusses attempts at redress
along with some examples of ongoing contributory fac-
tors. The paper then concludes with suggestions on
future remedial action.

oRIgIns of ThE pRobLEm

The anti-opium movement

According to Schaler,37 a little more than 200 years ago
the concept of addiction was unknown. Schaler noted
that the tremendous change of opinion that led to the dis-
ease model of addiction did not originate from scientific
research, but instead emanated from the moralistic rheto-
ric of the 19th Century anti-opium and temperance move-
ments. The anti-opium movement arose largely from
opposition to British and American involvement in traf-
ficking opium into China; namely, the British government
of the day, along with successive 19th Century govern-
ments, argued in favor of the traffickers, that the long-
term use of opium was relatively safe.38 Indeed, before
the establishment of the anti-opium movement, self-med-
ication with opium was considered as quite normal and
not to pose a problem. Most people purchased opium in
the same way as we now buy aspirin or paracetamol
(acetaminophen)—many households would have

stocked a bottle of tincture of opium, or laudanum, for
the treatment of aches, pains, and stomach upset. The
apparent absence of an epidemic of problematic opioid
drug use may be partly explained by the theory that self-
medication was the most common reason for opioid use
at this time.38 However, there is no doubt that opioids
were also used recreationally, although the boundaries
between medical and recreational use were often
blurred. Opium was often used as a tonic, a “pick-me-
up,” or a “calmer of nerves.” Both Wilberforce and
Gladstone are said to have taken opium before speaking
in the British House of Commons.38

In 1895, a Royal Commission on opium use, initiated
by the British Government, concluded that the “evil
effects of opium consumption” had been greatly exagger-
ated, dismissing any connection between opium use and
crime and likening its moderate use to that of alcohol;
furthermore, they stated that the extensive use of opium
for “non-medical and quasi-medical purposes” was, for
the most part, without injurious consequences.38 The
Royal Commission also felt that nonmedical and medical
uses of opium were perceived as so interwoven that it
was deemed to be impractical to make a distinction
between different types of usage with regard to the distri-
bution and sale of the drug.

In contrast, the anti-opium movement, with the back-
ing of the emerging medical profession, who desired
greater control over the prescription of opioid sub-
stances, claimed that all regular use of opium would,
without exception, lead to addiction.38 In concurrence
with Schaler,37 Berridge38 noted that, as a part of 19th
Century progress, many medical conditions were newly
classified or categorized as disease entities according to
new “scientific” theories. However, the boundaries
between studying chemistry, physics, biology, and soci-
ology were not as fixed as they are today, and it was not
uncommon to refer to phenomena in terms of the “moral
sciences.” It was in such a climate that medical profes-
sionals began to study the newly specialized area of
addiction and, therefore, viewed opium consumption
under the auspices of inebriety, which was classified as a
disease.38 Schaler claimed that by following the trend to
“medicalize” social deviancy, it became easier for the

23Journal of Opioid Management 2:1 n January/February 2006

LITERATURE REVIEW

Problematic terminology for problematic drug use

David Cowan, MD, BSc (Hons), PhD



anti-opiumists to scare people away from drug use.37 This
hybrid theory suited the anti-opium movement well
because it emphasized the moral aspect of disease causa-
tion and therefore disease symptoms could be viewed in
terms of personal responsibility.38

Unresolved question

Any evidence of the existence of a class of regular yet
moderate therapeutic user would undermine the claims
of the anti-opium movement and be seriously damaging
to the movement’s case for ending the opium trade in
China.38 Consequently, during the 19th century opium
debate, the central argument became the question of
whether or not there was a class of moderate, long-term,
“nonaddicted” opium users, which also encompassed the
use of opium products for the treatment of long-term
chronic illnesses.38 This issue remains unresolved today
and is central to the present controversy as to whether or
not there exists such a class of CNCP patients.

ATTEmpTs To REdREss ThE sITUATIon

World health organization and diagnostic 

and statistical manual definitions

Observing that the term “addiction” was originally
used to describe a habit, Fishbain et al.2 noted that in
1957, the World Health Organization (WHO) defined
addiction as “a state or period of chronic intoxication
characterized by: an overpowering desire or need (com-
pulsion) to continue taking a drug and to obtain it by any
means, a tendency to increase the dose, a psychological
and generally a physical dependence on the effects of the
drug, and a detrimental effect on the individual and/or
society.” However, because it was recognized that some
individuals could be physically dependent on a drug
without compulsive use and vice versa, the WHO decid-
ed to adopt the term “dependence.”2

In 1964, the WHO defined drug dependence as “a
state of psychic or physical dependence, or both, on a
drug arising in a person following administration of that
drug on a periodic or continuous basis.”2 Thus, the
dichotomy between physical dependence and psycho-
logical dependence was made explicit, as was the possi-
bility of experiencing one without the other (e.g., the
possibility of being physically dependent without being
addicted). Subsequently, however, in a working paper
for the WHO, Glatt described the conditions of “psycho-
logical” or “emotional dependence,” formerly known as
“habituation.”39 Glatt then noted the condition of “physi-
cal dependence” followed by the bracketed word “addic-
tion,” suggestive of synonymity between the two.

The 1980 Diagnostic and Statistical Manual, 3rd edi-
tion (DSM-III),40 used two terms: “abuse” and “dependence”

(Table 1). Abuse included a pathological pattern of use,
while dependence included the concepts of tolerance
and withdrawal.2,40 The DSM-III made no distinction,
however, between dependency and legitimate long-term
medical use of an opioid or sedative, which could result
in tolerance and withdrawal symptoms on abrupt cessa-
tion of drug.2 Furthermore, opioid and sedative depend-
ence with no abuse were considered to be psychiatric
disorders, whereas similar conditions related to pro-
longed administration of antihypertensive or antidepres-
sant drugs were not.2 Also, there was no provision for
assessing the severity of dependence.2 Subsequently, the
WHO convened an international working party which
defined “dependence” as “a syndrome manifested by a
behavioral pattern in which the use of a given psychoac-
tive drug or class of drugs is given a much higher priority
than other behaviors that were once given a higher
value.”2 Dependence syndrome was thus perceived as
not absolute but existing in degrees, with compulsive
drug-using behavior at the extreme end,2 which in turn
led to revised DSM-III criteria (DSM-III-R).41

conTRIbUToRy fAcToRs

opiophobia

Despite these attempts to redress the situation, in
1985, Morgan42 popularized the term “opiophobia,”
which was used to describe the undertreatment of severe
pain owing to irrational and undocumented fears of opi-
oid drug addiction. Morgan contended that opiophobia
was associated with faulty knowledge, resulting in physi-
cian inability to distinguish between physical depend-
ence and drug addiction.42 While Halpern and Rob -
inson43 proposed that it may be difficult to distinguish
between psychological dependence and physical
dependence, they concurred that drug addiction is dis-
tinctly different from physical dependence on a drug, and
that while physical dependence can be a part of addic-
tion, physical dependence does not have to be present
for addiction to occur.

Portenoy29 observed that practitioners commonly
failed to distinguish between physical dependence,
addiction, drug abuse, drug dependence, and compul-
sive use, and felt that the term “drug dependence” could
refer to psychological dependence, physical depend-
ence, or both. He defined drug addiction in the chronic
pain patient as an intense desire for the drug, compulsive
drug use, continued use despite significant side effects,
unapproved drug use during periods of no symptoms or
to treat symptoms not prescribed for, manipulative
behavior, acquiring drugs from other sources, drug
hoarding, drug selling, and unapproved use of other
drugs.29 Drug abuse was defined as the use of an agent
outside socially and medically approved patterns in a
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given culture, or in a way that results in physical, psycho-
logical, or social harm to the individual or others.29

Finally, Portenoy advocated that physical dependence
could occur after minimal exposure to opioids and
should be expected to be present in any patient who had
taken opioids for more than a few days.29

Attempts at defining prevalence 

of problematic opioid use

One of the factors that has continued to perpetuate
misuse of terminology has been an ongoing attempt by
various authors to define the prevalence of problematic
opioid use among pain patients, using incorrect defini-
tions combined with generally unsound research meth-
ods.

In what was perceived by some as a landmark publi-
cation in 1954, Rayport44 used the term “medical addic-
tion,” defining those addicted as having been initially
given opioids by a physician. Rayport’s survey purported
to demonstrate a higher prevalence of patients (28.2 per-
cent) who were medically addicted to narcotics (i.e., opi-
oids) than had previously been recognized.44 However,
there were methodological problems with the survey;
43.5 percent of those undergoing treatment for addiction
were convicted criminals referred by courts for treatment,
who would be sent to prison if they did not complete
treatment. If the patient stated that addiction to opioids
owed to prescription by a physician, they were defined
as medically addicted; no external checks were made as
to the validity of the claim, such as by checking criminal
records to verify whether the patient had been convicted
of opioid possession before they claimed to have been
medically addicted.44

In 1974, Glatt stated that users of narcotics (i.e., opi-
oids) become both psychologically and physically
dependent on relatively small therapeutic doses after a
relatively short period of administration, thus, reinforcing
the concept of the medical addict.45 Further attempts
were made to establish the prevalence of problematic
drug use among CNCP patients. Fordyce46 claimed from
experience that addiction or habituation—these terms
being used interchangeably, with no definitions given—
was seen in over 50 percent of chronic pain patients. No
evidence was offered in support of this claim.

As a warning of the dangers of drug dependency and
drug abuse in patients with chronic pain, Medina47

undertook a prospective survey of patients with
headache. While acknowledging “great confusion” in the
use of terminology, Medina provided definitions of psy-
chological dependence, physical dependence, and drug
abuse. Medina then added to the confusion, however, by
classifying some problematic users as “physically addict-
ed”—a term for which Medina offered no definition and
also contradicted his earlier definitions.47

To support the claim that prescription drug abuse is a
significant problem in CNCP patients, Maruta et al, using
a sample of 144 patients, reported 41 percent as being
drug abusers and 24 percent as being drug dependent.18

While acknowledging the difficulties in defining opera-
tional criteria for abuse of prescription drugs, Maruta et
al. arrived at their definitions of “drug abuse” and “drug
dependency” by modifying existing criteria; however,
they also acknowledged that their definitions were too
broad to demonstrate meaningful differences between
the groups of patients they studied.18 The authors made
no distinction between physical drug dependency and
psychological drug dependency and conceded that
refinement of their definitions were necessary.18

However, two years later, Maruta and Swanson,19 con-
trary to refining definitions, further broadened them, stat-
ing that abuse had occurred if a patient with no evidence
of a nonprogressive disease had taken a narcotic (opioid)
on a daily basis for more than a month, which yielded a
100 percent abuse rate for patients taking oxycodone.19

In comparing study populations, Bouckams et al.48

stated that the prevalence of “addiction” in Maruta et al.’s
population18 was identical to their own. However,
Bouckams et al. appear to have overlooked the fact that
Maruta et al.’s very broad definition was of “dependence”
and not “addiction.” This does not correlate with the for-
mer’s own definition of “addiction,” described as a
behavioral pattern of drug use and characterized by over-
whelming involvement with the use of the drug, the
securing of its supply, and a high tendency to relapse
after withdrawal.48

continued problems using World health organization

and diagnostic and statistical manual terms to define

problematic use

In undertaking a survey of 110 patients to determine
the prevalence of problematic drug use among CNCP
patients, Kouyanou et al.31 commented on the confusing
terminology in the field of psychoactive substance abuse
and/or dependence, noting that the DSM III-R criteria for
the diagnosis of such conditions had limitations (Table
1). Interestingly, while six (4.8 percent) patients were
classified as dependent on opioid analgesics, there were
more patients (five, 4 percent) classified as abusing nono-
pioid analgesics than there were abusing opioid anal-
gesics (four, 3.2 percent).31

Chabal et al.49 concluded that applying DSM-III-R cri-
teria, the WHO’s International Classification of Disease
diagnostic criteria (WHO-ICD-10),50 or more recent DSM-
IV criteria51 presented difficulties in distinguishing
between dependency and legitimate long-term use of
opioids in CNCP patients. To address these problems, a
5-point checklist for prescription opioid abuse was pro-
posed, including the following items: overwhelming
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Table 1. Common diagnostic criteria

Source Criteria

DSM-III Diagnostic
Criteria for
Psychoactive
Substance
Dependence.
(APA,1980)

"Substance Dependence" generally is a more severe form of substance use disorder than substance abuse
and requires physiological dependence, evidenced by either tolerance or withdrawal.

Invariably there is also a pattern of pathological use that causes impairment in social or occupational func-
tioning, although in rare cases the manifestations of the disorder are limited to physiological dependence.
An example would be an individual's inadvertently becoming physiologically dependent on an analgesic
opioid given to him by a physician for the relief of physical pain.

The diagnosis of all Substance Dependence categories requires only evidence of tolerance or withdrawal,
except for alcohol and cannabis dependence, which in addition requires evidence of social or occupational
impairment from use of the substance or a pattern of pathological substance use.

DSM-III-Revised
Diagnostic Criteria
for Psychoactive
Substance
Dependence. 
At least three 
of the following
nine conditions
must be present.
(APA, 1987)

1) Substance is often taken in larger amounts or over a longer period than the person intended.

2) Persistent desire or one or more unsuccessful efforts to cut down or control substance use.

3) Great deal of time spent in activities necessary to get the substance (e.g. theft), take the substance (e.g.
chain-smoking), or recover from its effects.

4) Continued use substance use despite knowledge of having a persistent or recurrent social, psychological,
or physical problem that is caused or exacerbated by the use of the substance (e.g., keeps using heroin
despite family arguments about it, has cocaine-induced depression, or has an ulcer made worse by drinking).

5) Frequent intoxication or withdrawal symptoms when expected to fulfill major role obligations at work,
school, or home (e.g. does not work because hung over, goes to work "high," is intoxicated while taking
care of children), or when substance use is physically hazardous (e.g., drives when intoxicated), important
social, occupational, or recreational activities are given up or reduced because of substance use.

6) Marked tolerance: a need for markedly increased amounts of the substance (i.e. at least 50 percent
increase) to achieve intoxication or the desired effect, or markedly diminished effect with continued use of
the same amount of substance.

7) Characteristic withdrawal symptoms.

8) Substance is often taken to relieve or avoid withdrawal symptoms.

9) Some symptoms of the disturbance must have persisted for at least one month, or have occurred repeat-
edly over a longer period.

DSM-IV Diagnostic
Criteria for Sub -
stance Depen dence.
A maladaptive pat-
tern of substance
use, leading to clini-
cally significant
impairment or dis-
tress, as manifested
by three or more of
the following,
occurring at any
time in the same 12-
month period.
(APA, 1994)

1) Tolerance, as defined by either of the following: (a) a need for markedly increased amounts of the sub-
stance to achieve intoxication or desired effect, or (b) markedly diminished effect with continued use of the
same amount of substance.

2) Withdrawal, as manifested by either of the following: (a) the characteristic withdrawal syndrome for the
substance, or (b) the same or a closely related substance is taken to relieve or avoid withdrawal symptoms.

3) The substance is often taken in larger amounts or over a longer period than the person intended.

4) There is a persistent desire or unsuccessful efforts to cut down or control substance use.

5) A great deal of time is spent in activities necessary to obtain the substance (e.g., visiting multiple doctors
or driving long distances), use the substance (e.g., chain-smoking), or recover from its effects.

6) Important social occupational or recreational activities are given up or reduced because of substance use.

7) The substance use is continued despite knowledge of having a persistent or recurrent physical or psycho-
logical problem that is likely to have been caused or exacerbated by the substance (e.g., current cocaine use
despite recognition of cocaine-induced depression, or continued drinking despite recognition that an ulcer
was made worse by alcohol consumption).

ICD-10 Diagnostic
Guidelines for
Dependence
Syndrome. A defi-
nite diagnosis of
dependence should
usually be made
only if three or
more of the follow-
ing have been pres-
ent together at some
time during the pre-
vious year. (WHO,
1992)

1) A strong desire or sense of compulsion to take the substance.

2) Difficulties in controlling substance-taking behavior in terms of its onset, termination, or levels of use.

3) A physiological withdrawal state when substance use has ceased or been reduced, as evidenced by: the
characteristic withdrawal syndrome for the substance or use of the same (or closely related) substance with
the intention of relieving or avoiding withdrawal symptoms.

4) Evidence of tolerance, such as increased doses of the psychoactive substance are required in order to
achieve effects originally produced by lower doses (clear examples of this are found in alcohol and opiate-
dependent individuals who may take daily doses sufficient to incapacitate or kill nontolerant users).

5) Progressive neglect of alternative pleasures or interests because of psychoactive substance use, increased
amount of time necessary to obtain or take the substance, or to recover from its effects.

6) Persisting with substance use despite clear evidence of overtly harmful consequences, such as harm to the liver
through excessive drinking, depressive mood states consequent to periods of heavy substance use, or drug-related
impairment of cognitive functioning, or could be expected to be aware of the nature and extent of the harm.



patient focus on drug issues during clinic visits; asking for
early prescription replenishments on three or more occa-
sions; multiple visits or telephone calls to request more
opioids; a pattern of lost, spilled, or stolen medications;
and supplemental sources of opioids obtained from mul-
tiple providers or illegal sources.49

Wesson et al.52 noted that the seemingly more precise
term “dependence” did not encompass all of the attrib-
utes of addiction, defined as being present when a per-
son’s life is dominated by drug use and which continues
in spite of repeated adverse consequences. They suggest-
ed that the DSM III-R criteria had actually lost the criteria
with most appeal to psychiatrists, namely, the thought
process of the patient. According to DSM III-R, physical
dependence and tolerance (criteria 7 and 8) combined
with any of criteria numbers 2, 3, 5, 6, or 9, will qualify a
patient for diagnosis of drug dependence (Table 1).41

Given this broad latitude, Wesson et al. suggested addi-
tional considerations when using the DSM III-R criteria
for the assessment of addiction in CNCP patients, such as
drug-taking reliability, loss of control over drug uses,
drug-seeking behaviors, the abuse of alcohol or street
drugs, and general communication style.52 Similarly, Sees
and Clark30 observed that no precise or satisfactory defi-
nition of addiction among chronic pain patients existed,
and only three of nine DSM III-R criteria persisting for
one month or more or repeating over a longer period
was required (Table 1). Accordingly, five of the nine
diagnostic criteria related to physical dependence or tol-
erance may easily be met in CNCP patients on long-term
opioid therapy.30 If the term “addiction” is to be used in
relation to CNCP patients, it must be defined in terms of
compulsive drug use, drug-seeking behavior, loss of con-
trol over drug use (dose and frequency), and continued
drug use in spite of adverse consequences and medical
advice to discontinue opioids.30 Sees and Clark also sug-
gested the addition of questions on adverse life conse-
quences not owing to pain, contact with street drug cul-
ture, and cooperation with treatment plan, including
alternative pain management techniques, because
although tolerance and physical dependence should be
expected in CNCP patients on long-term opioid therapy,
the maladaptive behavioral changes associated with
addiction should not.30

Subsequent to their review of literature, Fishbain et al.2

concluded that terminology to describe problematic drug
use was not being used in a universally acceptable fash-
ion. However, they noted that the DSM had no plans to
adopt the term “addiction” or develop operational criteria
for this syndrome.2 Observing that the undertreatment of
pain could lead to behaviors that might be mistaken for
addiction, Fishbain et al. predicted that the situation was
unlikely to improve and would continue to cause
research difficulties.2 Despite the introduction of newer
DSM-IV criteria,51 Compton et al.33 acknowledged the

challenging task of determining whether or not a CNCP
patient who is physically dependent on opioids is in fact
addicted. Because the DSM-IV criteria for substance
dependence were still heavily weighted toward the pres-
ence of physical dependence and tolerance, some CNCP
patients could meet these criteria without actually being
addicted, and conversely, some who were addicted may
not (Table 1). To overcome these problems, Compton et
al. introduced a multiple-item screening questionnaire.33

Responses of known addicted patients differed signifi-
cantly from those of nonaddicted patients as demonstrat-
ed by total questionnaire scores in a sample of 52
patients.33

American society of Addiction medicine

The American Society of Addiction Medicine (ASAM)
public policy statement on definitions related to the use
of opioids in pain treatment highlights the unreliability of
the now commonly used DSM-IV criteria for diagnosing
opioid use disorder in pain patients.36 These same short-
comings can also be noted in the WHO-ICD-10. As noted,
both DSM-IV51 and WHO-ICD-1050 lack a definition for
“addiction,” and both quote the potential for drug toler-
ance and physical dependence in their equivalent diag-
noses for addiction, “Opioid Dependence” and “Depen -
dence Syndrome,” respectively.36 The ASAM defines
addiction as a primary, chronic, neurobiological disease,
characterized by one or more of the following types of
behavior: impaired control over drug use, compulsive
use, and continued use despite harm and drug craving.36

REgULAToRy And InVEsTIgATIVE poLIcIEs

“dangerous gap”

The United States federal government is currently
focusing on problematic drug use associated with the
prescription of opioids for CNCP, although it has been
noted that there remains a “dangerous gap” in the med-
ical literature.53 Resulting in confusion and anxiety, this
gap is now exacerbated by the US Drug Enforcement
Administration’s (DEA) regulatory and investigative poli-
cies.9 The debate and media stories regarding ongoing
prosecutions of physicians who prescribe opioids are
highlighted by the Pain Relief Network (PRN), an organi-
zation which focuses on US law enforcement agencies’
increasing role in contributing to the undertreatment of
pain due to irrational fears of problematic drug use.54 The
PRN claims that it is becoming increasingly clear that
patients in pain who are dependent on opioid medica-
tions to function are being targeted by law enforcement
agencies to increase their conviction statistics, and that
pain clinics are being targeted by state and federal agen-
cies and summarily shut down.54 Patient records are
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being removed from doctors’ offices, and the patients
themselves essentially abandoned by society, unable to
find replacement care.54

drug Enforcement Administration’s action on oxycontin

Illustrating the aforementioned regulatory difficulty,
several interesting points were raised by Ronald T. Libby
in a piece titled, “The DEA’s OxyContin Action Plan: An
Unproven Drug Epidemic.”54 Libby cites the US
Government Accountability Office’s highly critical report
in 1999, stating the DEA had no measurable proof that it
had reduced the illegal drug supply in the United States.55

The US Department of Justice also gave the DEA a nega-
tive evaluation, concluding that its goals were not consis-
tent with the federal National Drug Control Strategy and
questioning why the DEA was not doing more to combat
prescription drug abuse.56 In 2001, the DEA responded to
this criticism by announcing a major new campaign, the
“OxyContin Action Plan,”57 claiming that OxyContin was
responsible for a deadly drug epidemic spreading
throughout rural America.58

However, Libby cited the use of questionable method-
ology by the DEA in the collection of their data on so-
called “OxyContin-verified” deaths, noting that most of
the decedents had multiple drugs in their bodies.54 More
than 40 percent of the autopsy reports contained benzo-
diazepines, approximately 40 percent contained an opi-
oid in addition to oxycodone, 30 percent contained an
anti-depressant, 15 percent contained cocaine, and 14
percent contained over-the-counter antihistamines or
cold medications—therefore, death could have been
attributed to any number of drugs or combination of
drugs or diseases.54 In addition, Libby suggested there are
problems with the DEA’s estimate of death risk.54 With
Libby’s calculations of eight deaths (0.00008 percent) for
every 100,000 OxyContin prescriptions, and with an aver-
age of 2.5 of these as verified deaths and 5.5 likely related
deaths, it is somewhat ambitious to claim that these low
numbers constitute a deadly prescription drug epidemic.54

Despite this, ongoing DEA drug diversion investiga-
tions focus on physicians who prescribe high levels of
OxyContin and other opioids to alleged “addicts.”54 The
DEA defines addicts as individuals who habitually use
any narcotic drug that endangers the public morals,
health, safety, or welfare; this, according to Libby, leads
to the mistaken belief that CNCP patients who are pre-
scribed large amounts of opioids are addicts, and that
physicians who treat them are conspirators in the illegal
drug trade.54 Similar to the 19th Century, we still see a
hybrid mixture of moral and health concerns. The DEA
takes the position that narcotics such as OxyContin
should be the drug of “last resort for chronic pain.”59

However, Libby advocated that determining whether a
pain patient is an “addict” and whether OxyContin is

“medically necessary” in treating chronic pain is clearly
beyond the expertise and mission of the DEA.54

However, if medical specialists still cannot agree
among themselves what is meant by addiction and drug
dependence and sometimes fail to acknowledge the dif-
ferences between therapeutic dependence, physical
dependence, and psychological dependence, then it can
hardly be expected that law enforcement agencies and
lay juries will be able to make this distinction. In the
meantime, opioid-maintained CNCP patients continue to
be labeled as junkies, addicts, or abusers, sometimes
based merely on their time-scale of opioid use.34,54,60-62

“TERmInoLogIcAL mInEfIELd”

Bearing out Fishbain et al.’s prediction made more
than 10 years ago,2 the continuation of the problematic
use of terminology is highlighted in a recently published
book.63 Living with Drugs, by Professor Gossop of the
National Addiction Centre in London, gives a historical
perspective on drug use and discusses the use, effects,
social context, and control of some common contempo-
rary drugs such as alcohol, tobacco, cannabis, LSD, and
heroin. While Gossop indicates that in this particular
book he prefers to examine the issues of drugs and drug
taking themselves rather than the language used to talk
about them, by way of an “Author’s Apologia,” Gossop
indicates that the words used to describe drug taking
confront us with a “terminological minefield.”63 Gossop
notes that the word “addiction” is strongly disliked by
many because of its implied “excess meaning” but sees a
place for the term as it captures something of the element
of compulsion to use drugs, which has underlying physi-
ological foundations—although he sees it as describing a
learned psychological process.63 Gossop notes further
that there is a lobby that objects to the term “syndrome”
being used in relation to dependence because it has med-
ical connotations.63 There should be no objection to such
medical connotations, however, if we are talking about a
diseased state.

dIsEAsE oR noT?

Once again, this takes us back to the 19th century root
of the problem. In disputing that addiction really is a dis-
ease, Schaler suggests that the disease model has previ-
ously been mistakenly applied in judging the moral con-
duct of those who society conveniently sought to control
or marginalize through “treatment.”37 For example, it was
not until 1973 that the American Psychiatric Asso -
ciation—which defines the disease of “substance
dependence” in DSM-IV51—declassified homosexuality
as a disease.37 Clearly, to avoid confusion and contradic-
tion, the decision to classify something as a disease must
be underpinned by robust evidence and in some cases
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regularly reviewed. Such a review is now required
regarding the concepts of addiction and dependence.
While ASAM defines addiction as a primary, chronic, neu-
robiological disease,36 according to the WHO classifica-
tion of diseases,50 the disease of addiction apparently
does not exist, yet there is a classification for “depen-
dence syndrome.”50 This lack of clarity gives rises to the
question, which is really the disease: addiction, depend-
ence, both, or neither?

TImE foR nEW dIAgnosTIc cRITERIA

The ASAM acknowledges that its definitions do not
constitute formal diagnostic criteria but hopes that they
may serve as a basis for future development of more spe-
cific, universally accepted diagnostic guidelines.36

Indeed, the ASAM advocates that universal agreement on
definitions of addiction, physical dependence, and toler-
ance is critical to the optimal treatment of pain and man-
agement of disorders arising from addiction and contin-
ues to work toward this end with the American Academy
of Pain Medicine and the American Pain Society.36

In current practice, the term “addiction” is commonly
used to impose a category, resulting in people being
labeled as “addicted” or “not addicted.” This type of cate-
gorization prevents any possibility of viewing people as
being anywhere in between. Clearly, this is a problem
that the WHO had sought to overcome in defining
“dependence syndrome” as existing in degrees, with
compulsion to use drugs at the extreme end of a spec-
trum.50 However, it is still unusual for professionals to
refer to people as being “slightly” or “severely” addicted.

It is time to start advancing through the aforementioned
“terminological minefield” to try and formulate new diagnos-
tic criteria. For example, a new classification of psychological
opioid dependence syndrome (PODS) may be useful. This
could be characterized by one or more of the following:
impaired control over drug use, compulsive use, continued
use despite harm, and drug craving. This could be further
qualified by items such as those suggested by Portenoy,29

Sees and Clark,30 Compton et al.,33 Chabel et al.,49 and
Wesson et al.52 in the form of a checklist, and thus graded in
degrees of severity. Also, it could be noted whether other
phenomena such as physical dependence and tolerance are
present or not. Although physical dependence and tolerance
are separate entities, they can nonetheless be problematic.
However, before this can happen, further clarification and
agreement is also needed as to whether we are describing a
diseased state, this being all of the time or perhaps just some
of the time.

concLUsIon

Clearly, the use of correct terminology pertaining to
problematic opioid drug use is fraught with difficulties.

This is particularly so with regard to CNCP patients but
also applies to wider recreational drug use. The unstable
foundation of the 19th century hybrid moral-scientific
theory that underlies the concept of addiction has result-
ed in failure to reach a consensus on the application of
correct terminology. This has been exacerbated over the
years by the continued application of inappropriate,
inadequate, and unreliable criteria, which have been used
by many as “gold standard” definitions. Furthermore, to
compound the problem, inappropriate methodology has
been applied in seeking to determine the prevalence of
problematic opioid drug use, including death rates.

These issues have clear implications for the discipline
of pain medicine and contribute to the difficulties of
assessing for problematic drug use among CNCP patients.
The question as to whether or not there exists a class of
long-term, unproblematic, opioid-maintained CNCP
patient remains unresolved and is central to the present
controversy. Before conclusive research into the long-
term effects of opioids in CNCP patients can be undertak-
en on a large scale, however, universal agreement is
required on the application of terminology with regard to
precisely what terms are to be used, how such terms are
defined, and if they are to be graded according to severi-
ty. Such agreement will in turn need to be underpinned
by additional research, for example, further studies that
build on the earlier cited work by Fishbain et al.,2

Portenoy,29 Sees and Clark,30 Kouyanou et al.,31 Compton
et al.,33 Chabel et al.,49 and Wesson et al.52
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abstract

The purpose of this research was to determine the

neonatal outcomes of women who had been taking med-

ically prescribed opioids throughout their pregnancy. A

retrospective case study was done of 15 pregnancies asso-

ciated with maternal opiate use between January 1, 1999,

and September 30, 2002. Two cases were excluded due to

coaddiction. Neonatal data were collected including ges-

tational age, head circumference, length, birth weight,

Apgar score at one and five minutes, details of resuscita-

tion required, and Neonatal Abstinence Score. There were

13 pregnancies, which resulted in 13 live births; opioids

prescribed included oxycodone, codeine, meperidine,

fentanyl, dilaudid, morphine, and methadone. There

were four babies with one-minute Apgar score = 5, and

two babies with five-minute Apgar score = 5. It was con-

cluded that neonatal growth markers in this population

were within normal limits as plotted on the standard

growth and development record of Gairdner-Pearson.

Five out of 13 (38.5 percent) neonates were diagnosed

with opioid discontinuation syndrome.

Key words: opioids, prescription, pain, pregnancy,

neonatal development

introduction

The use of opioids for chronic nonmalignant pain is
becoming more widely accepted, spurred by evidence
from clinical trials and an evolving consensus among
pain physicians.1,2 The appropriate use of these drugs
requires skill in prescribing, knowledge of addiction
medicine principles, and commitment to perform and
document repeated assessments.

Most of the literature on maternal and neonatal effects
of opioids has dealt with an addicted population.3

Commonly abused substances during pregnancy include

alcohol, nicotine, opioids, cocaine, heroin, and benzodi-
azepines. The use of these drugs has been associated
with an increased incidence of spontaneous abortion,
abruption placenta, congenital malformation, fetal
growth retardation, low birth weight, and infections such
as human immunodeficiency virus.4 Problems associated
specifically with heroin use during pregnancy include
first trimester spontaneous abortion, premature delivery,
meconium stained liquor, maternal/neonatal infection,
and opioid discontinuation syndrome.5,6

The purpose of this study was to review neonatal out-
comes of women who had been taking medically pre-
scribed opioids throughout their pregnancy. We are not
aware of any previously published study focusing on the
use and effects of opioids for chronic nonmalignant pain
management in pregnancy.

Materials and Methods

The perinatal and neonatal databases from St. Joseph’s
Health Care, the tertiary perinatal referral center in south-
western Ontario, Canada, were searched from January 1,
1999, to September 30, 2002. Fifteen pregnancies associ-
ated with a chronic pain diagnosis and taking of prescrip-
tion opioids were identified in that time period. On
reviewing the chart, opioid use was ascertained by the
referral letter from the patient’s general practitioner or by
the attending physician’s notes at the first antenatal visit.
Pregnant women with documented coaddiction disorder
(e.g., cocaine) were excluded from the study.

The following maternal data were collected: age,
height, weight, parity, obstetric and medical antenatal
risk factors, smoking/alcohol history, pain syndrome
diagnosis, all medication doses including opioids, meth-
ods of labor analgesia, and mode of delivery.

Neonatal variables collected were gestational age,
birth weight, length, head circumference, Apgar score at
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one and five minutes, umbilical venous/arterial gases,
Neonatal Abstinence Score (NAS), urine/meconium drug
screen, administration of naloxone, need for mechanical
ventilation, and duration of ventilatory support.

After delivery, NAS was performed using a scale from
1 to 5 (adapted from Finnegan LP, 1986). The NAS score
is used to determine when to initiate therapy as well as
monitoring therapeutic effects. A NAS of greater than 8 is
deemed to be significant, and treatment is usually com-
menced with oral morphine according to a standardized
regime. The scoring system, consisting of 21 signs and
symptoms commonly seen in the neonate born to preg-
nant women who were on opioid treatment, is a compre-
hensive and precise way of permitting an objective esti-
mate of the withdrawal syndrome. Each symptom is

assigned a score based on severity observed over a peri-
od of time. Decision to admit to the Neonatal Intensive
Care Unit (NICU) was at the discretion of the neonatal
team. The duration of admission was recorded.

results

Two cases were excluded due to coaddiction, leaving
13 for analysis. Table 1 provides demographic informa-
tion based on maternal data. Opioids prescribed included
a range or a combination of the following: morphine,
fentanyl patch, meperidine, codeine, and oxycodone.

All opioids were taken throughout the pregnancy;
however, the exact doses were difficult to determine
because the study is retrospective and doses were missing
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Table 1. Maternal and neonatal characteristics

Patient Diagnosis Medication
Mode of

delivery

Neonatal

gestational

age (wk)

Neonatal

weight (g)

Apgar

1 min

Apgar

5 min

1 Fibromyalgia Oxycodone/acetaminophen C/S 39 + 1 2,910 8 8

2 Crohn’s disease Meperidine C/S 39 + 6 3,180 6 9

3 Crohn’s disease Fentanyl patch/meperidine C/S 36 2,460 9 9

4
Severe rheumatoid
arthritis

Tylenol #3 (acetaminophen
325 mg/codeine 30 mg)

C/S 28 + 1 920 1 5

5 Chronic back pain Oxycodone/acetaminophen Vaginal 28 + 4 1,130 7 8

6 Bone pain Morphine Vaginal 35 + 6 2,180 9 6

7
Degenerative disc
disease

Tylenol #3 Vaginal 38 3,115 5 9

8 Chronic back pain Oxycodone/acetaminophen Vaginal 39 + 4 2,665 5 7

9 Chronic pelvic pain
Oxycodone/acetaminophen/
meperidine 

Vaginal 38 + 2 4,630 0 5

10
Degenerative disc
disease/scoliosis

Oxycodone/acetaminophen/
meperidine 

Vaginal 36 + 6 2,475 8 9

11 Chronic hip pain
Codeine oxycodone/
acetaminophen

Vaginal 40 + 3 2,305 8 9

12
Chronic abdominal
pain

Fentanyl patch/oxycodone/
acetaminophen

Vaginal 41 + 2 3,965 9 9

13 Chronic osteomy elitis Meperidine/MS contin Vaginal 38 + 3 3,675 6 8

C/S, Caesarean section.



from the patient data. The antenatal care was supple-
mented by psychiatric or psychological counseling and
social worker input where necessary. A consult to a pain
specialist was often made.

Table 2 summarizes the neonatal data of the 13 live
births. Mean gestational age was 37 ± 1 weeks, mean
birth weight was 2,739 ± 1,035 g, mean head circumfer-
ence was 32.8 ± 3.0 cm, and mean length was 46 ± 5.7
cm. After obtaining the mean for neonatal growth mark-
ers (length, head circumference and weight), we plotted
the results on the standard growth and development
record (Gairdner-Pearson 1988). All were within normal
limits. Four out of 13 neonates had an Apgar score equal
or less than 5 at one minute, two of which required active
resuscitation and subsequent NICU admission. Opioid
reversal (using Naloxone) was never given during resus-
citation because it was not felt to be indicated.

There were a total of five neonates who had a NAS
equal to or more than 8, which required NICU admission
with subsequent initiation of assessment and oral mor-
phine treatment protocol.

discussion

The results of this small retrospective study of neona-
tal outcomes in women taking medically prescribed opi-
oids are reassuring in that neonatal growth markers were
within normal limits; this is in contradistinction to previ-
ous retrospective reviews, which indicated low birth
weights and prematurity in heroin-addicted mothers. The
exact Canada-wide prevalence of opioid exposure in
pregnancy is unknown. However, estimates range
between 1 and 3 percent.7,8 In utero exposure to opioids
is associated with abstinence symptoms in 55 to 94 per-
cent of exposed infants.9

All infants born to known opioid-dependent women
should be initially observed in the high-risk nursery for
observation of neonatal abstinence symptoms. Affected
infants can require treatment for many days, leading to a
prolonged stay in the NICU. This has a major impact not
only on maternal and infant bonding but also on bed occu-
pancy. In one institution in Dublin, Ireland, three neonatal
beds were always occupied by infants with NAS.10

Studies examining growth are frequently difficult to
interpret because of high attrition rates and the com-
pounding social factors that contribute to intrauterine
growth retardation. In one series, some catch-up growth
was demonstrated, but persistent poor weight gain at age
one year correlated with methadone usage during preg-
nancy.11

The literature suggests there may be potential risks of
maternal exposure to opioids other than intrauterine
growth retardation. Infants of pregnant patients taking
opioids, particularly methadone, have a two to three
times increased risk of unexplained sudden death in
infancy,12 possibly owing to abnormal respiratory con-
trol. Sorensen et al. studied the relationship between pre-
natal exposure to analgesics, both opioid and nonopioid,
and the risk of schizophrenia, using data from perinatal
cohort and from the Danish Psychiatric Central Register.
They concluded that there was a four-fold greater risk of
schizophrenia in those children who were exposed to an
analgesic in the second trimester.13

Developmental outcome may be impaired in infants of
women who abuse drugs, as indicated by the wide vari-
ety of mild cognitive effects in preschool children report-
ed by researchers using the Bayley scales of mental
development.14 Children born to pregnant patients main-
tained on methadone have been suggested to be more
likely to show poor development, further compounded
by factors associated with drug misuse such as smoking;
alcohol misuse; and poor nutrition, housing, and educa-
tion. Examination of children aged 36 months, however,
highlighted that some children appear to be resistant to
the effects of maternal drug use, as they had developed
appropriately.15

Lester et al. studied the effects of prenatal cocaine
and/or opiate exposure on auditory brain response in
infants at one month.16 Infants with prenatal opiate expo-
sure (n = 477) showed a longer absolute and interpeak
latency than control infants matched for race, gender,
and gestational age (n = 554). However, the authors con-
cluded that determination of the clinical significance of
these effects required a larger sample with control for
gestational age, other drugs, and level of cocaine use.

In conclusion, this small study suggests that maternal
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Table 2. Mean neonatal growth markers, Apgar, and NAS in study subjects (N = 13)

Mean gesta-

tional age (wk)

Mean weight

(g)

Mean head 

circumference

(cm)

Mean length

(cm)

Number 

of patients 

with one-min

Apgar = 5

Number 

of patients

with five-min

Apgar = 5

Abstinence

score > 8 

on day one

37 ± 1
2,739 

(920 to 4,630);
SD = 1,035

32.8
(26.0 to 35.5);

SD = 3.0

46
(31 to 55)
SD = 5.7

4 2 5*

* Two patients were intubated and unable to be scored. Numbers in parentheses indicate ranges. NAS, Neonatal Abstinence
* Score; SD, standard deviation.



use of opioids may be safe for the neonate if medically
prescribed. However, opioid discontinuation syndrome
is common and usually requires specialized treatment in
a NICU. Long-term implications of in utero opioid expo-
sure remain a concern. Further research incorporating a
multicenter database with follow-up over five to seven
years is necessary to ensure that this modality of treat-
ment is safe for the pregnant woman.
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abstract

Methadone maintenance therapy (MMT) has been

increasingly implemented as the treatment of choice for

opiate-addicted individuals and has been associated with

reduced harm related to opiate addiction. Barriers to

MMT uptake still exist, however, and many opiate-addict-

ed individuals do not access this form of treatment.

We examined barriers to and facilitators of MMT

access among opiate users enrolled in a prospective cohort

study of injection drug users (IDUs). We identified indi-

viduals who had initiated MMT during follow-up inter-

views and used generalized estimating equations to identify

sociodemographic and drug-related variables associated

with MMT access.

Of the 1,587 participants recruited into the Vancouver

Injection Drug User Study, 1,463 individuals were eligible

for the present analysis. Factors negatively associated with

MMT use included male gender (odds ratio [OR] = 0.41;

95 percent confidence interval [CI], 0.32 to 0.52),

Aboriginal ethnicity (OR = 0.37; 95 percent CI, 0.29 to

0.48), recent incarceration (OR = 0.82; 95 percent CI,

0.72 to 0.93), Downtown Eastside residence (OR = 0.86;

95 percent CI, 0.75 to 0.97), sex-trade involvement (OR =

0.80; 95 percent CI, 0.67 to 0.95), syringe lending (OR =

0.76; 95 percent CI, 0.66 to 0.89), denied addiction treat-

ment (OR = 0.81; 95 percent CI, 0.68 to 0.96), heroin

injection (OR = 0.51; 95 percent CI, 0.44 to 0.59), nonfa-

tal overdose (OR = 0.59; 95 percent CI, 0.51 to 0.68), and

injecting in public (OR = 0.75; 95 percent CI, 0.63 to

0.89). Older age (OR = 1.03; 95 percent CI, 1.01 to 1.04),

human immunodeficiency virus (HIV) positivity (OR =

1.89; 95 percent CI, 1.52 to 2.23), and crack cocaine

smoking (OR = 1.41; 95 percent CI, 1.22 to 1.62) were

positively associated with MMT use.

Our study identified a large number of barriers to and

facilitators of MMT use among IDUs. While some popula-

tions such as HIV-positive individuals are frequently

accessing MMT, identified barriers among men and

Aboriginal IDUs are of great concern. These findings indi-

cate the need for additional interventions aimed at maxi-

mizing coverage of MMT and other treatments for opiate-

addicted individuals.

Key words: methadone maintenance therapy, injection

drug use, opiate addiction, treatment

introduction

The high rates of opiate addiction in Vancouver,
British Columbia, is of particular concern due to the array
of health and social harms associated with illicit injection
drug use, including high rates of human immunodefi-
ciency virus (HIV), hepatitis C, and overdose deaths.1-3

One treatment option for opiate-addicted individuals is
methadone maintenance therapy (MMT). Methadone is a
synthetic opiate with a half-life of approximately 24 to 36
hours, which allows for once-daily administration. MMT
has been widely recognized and implemented as the
treatment of choice for reducing the harms associated
with opiate addiction.4-9

MMT has been shown to be successful in blocking the
effects of opiate withdrawal symptoms and the euphoria
produced by opioids, such as heroin, and may correct
and stabilize a lesion or defect in the endogenous opioid
system.10-12 Consequently, MMT is the most cost-effective
strategy for reducing major risks, harms, and costs associ-
ated with untreated opiate addiction among patients
attracted to and successfully retained in MMT.9,13,14

Retention in MMT has been associated with reductions in,
and even the elimination of, use of opiates,15-20 as well as
reductions in criminal activity, unemployment, and mor-
tality rates.15,16,21-26 MMT has also been shown to reduce
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HIV and viral hepatitis transmission rates.23,27-30

Reductions in risk behaviors, including needle sharing,
number of sexual partners, engaging in sex without con-
dom use, and exchange of sex for drugs or money have
also been demonstrated.18,31-34

Despite considerable evidence to support the efficacy
of MMT,5,15 problems with uptake of MMT, as well as its
limited success in retaining patients in treatment, remain
major concerns. Studies of community-treated opiate
addicts indicate that MMT programs may lose one-third
of their original treatment population within the first 12
months and another one-third within the following 24
months.35,36 Barriers to MMT uptake were examined in a
cohort of opiate users in Toronto, Ontario, and the findings
indicated that homelessness, illegal income generation,
illicit opiate and other drug use, illicit drug market activities,
and increased use of emergency care were more common
among those who did not access treatment.12

While there are numerous studies examining patient
retention in and treatment outcomes from MMT, data
examining barriers to MMT are lacking.37 Additionally,
the majority of evaluations of MMT efficacy that have
been presented have a number of key limitations. In par-
ticular, these studies have generally been restricted to
clinic-based populations that are willing to initiate MMT38

and who are retained in treatment long enough for out-
comes to be evaluated.39 We therefore undertook the
present study to evaluate the barriers to MMT use among
opiate users within a community-recruited cohort of
injection drug users (IDUs) in Vancouver.

Methods

The Vancouver Injection Drug User Study (VIDUS) is a
prospective study of injection drug using individuals who
have been recruited through self-referral and street out-
reach from Vancouver’s Downtown Eastside since May
1996. The cohort has been described in detail previous-
ly.3,40 Briefly, persons were eligible if they had injected
illicit drugs at least once in the previous month and
resided in the greater Vancouver region. At baseline and
semiannually, subjects provided blood samples and com-
pleted an interviewer-administered questionnaire. The
questionnaire elicited demographic data, as well as infor-
mation about drug use, HIV risk behavior, and enrollment
into addiction treatment. All participants provided informed
consent and were given a stipend ($20 Canadian) at each
study visit. The study was approved by the University of
British Columbia’s Research Ethics Board.

The present analyses included participants who were
enrolled in the VIDUS cohort between May 1, 1996, and
May 30, 2004. Current guidelines specify that MMT provi-
sion should be restricted to individuals addicted to opi-
ates, and therefore the sample was restricted to individu-
als who reported opiate use of some kind in the six

months before their interview. In total, 1,463 individuals
in the VIDUS cohort were identified as eligible for MMT
during follow-up.

The primary endpoint in this analysis was access to
MMT during the previous six months. Explanatory vari-
ables of interest in this analysis included sociodemo-
graphic information: gender, age, Aboriginal ethnicity
(yes/no), and unstable housing. As in previous analyses,3

unstable housing was defined as living in hotels, hostels,
or recovery houses, or being homeless. The drug use
variables considered refer to behaviors in the past six
months, and included heroin and cocaine injection, crack
cocaine smoking, nonfatal overdose, injecting in public,
and borrowing and lending used syringes. Also, as in our
previous analyses,3 the variables for cocaine and heroin
injection and crack smoking were defined as “daily” ver-
sus “nondaily” use. Other risk characteristics considered
included sex-trade involvement and incarceration in the
past six months, being denied addiction treatment, resid-
ing in the Downtown Eastside (i.e., Vancouver’s illicit
drug use and HIV epicenter), having a history of sexual
abuse, and HIV sero status (positive/negative).

Our analyses of factors potentially associated with
MMT use during follow-up included serial measures for
each subject; we used generalized estimating equations
(GEE) for binary outcomes with logit link for the analysis
of correlated data to determine which factors were inde-
pendently associated with reporting MMT use throughout
the follow-up period. These methods provided standard
errors adjusted by multiple observations per person using
an exchangeable correlation structure. This approach has
been used successfully in previous studies examining
correlates of addiction treatment access in prospective
cohort studies of IDUs.41 Variables potentially associated
with MMT use were examined in bivariate GEE analyses.
To adjust for potential confounding, we also fit a multi-
variate GEE model using an a priori defined model-build-
ing protocol of adjusting for all variables that were statis-
tically significant at the p < 0.05 level in bivariate
analyses. All statistical analyses were performed using
SAS software version 8.0 (SAS Inc., Cary, NC). All p val-
ues are two sided.

results

In total, 1,587 participants were recruited into the
VIDUS cohort between May 1, 1996, and May 30, 2004.
This sample for this analysis was, however, restricted to
1,463 individuals who reported using opiates at baseline
or during follow-up. Among these participants were 538
(36.8 percent) women and 389 (26.6 percent) individuals
of Aboriginal ethnicity. The median age of the sample
was 33.2 years (interquartile range, 25.6 to 39.9). Overall,
these participants contributed to 7,006 observations during
the follow-up period, and the median number of follow-up
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visits was 5.6. Use of MMT was reported for 2,362 (33.7
percent) of all observations, and by 623 (42.6 percent)
individuals.

The bivariate GEE analyses shown in Table 1 indicate
that all sociodemographic and drug use factors consid-
ered were significantly associated with MMT. Factors pos-
itively associated with MMT use included: older age (odds
ratio [OR] = 1.04; 95 percent confidence interval [CI], 1.03
to 1.05), HIV positivity (OR = 2.23; 95 percent CI, 1.86 to
2.69), crack cocaine smoking (OR = 1.35; 95 percent CI,
1.19 to 1.54), and a history of sexual abuse (OR = 1.43; 95
percent CI, 1.19 to 1.72). Factors negatively associated with
MMT use included male gender (OR = 0.60; 95 percent CI,
0.50 to 0.73), Aboriginal ethnicity (OR = 0.54; 95 percent

CI, 0.43 to 0.68), homelessness (OR = 0.74; 95 percent CI,
0.62 to 0.89), recent incarceration (OR = 0.67; 95 percent
CI, 0.59 to 0.76), Downtown Eastside residence (OR =
0.79; 95 percent CI, 0.70 to 0.90), sex-trade involvement
(OR = 0.73; 95 percent CI, 0.61 to 0.87), syringe borrow-
ing (OR = 0.62; 95 percent CI, 0.54 to 0.72), syringe lend-
ing (OR = 0.58; 95 percent CI, 0.50 to 0.68), having been
denied addiction treatment (OR = 0.66; 95 percent CI,
0.56 to 0.78), daily heroin injection (OR = 0.47; 95 percent
CI, 0.41 to 0.54), daily cocaine injection (OR = 0.73; 95
percent CI, 0.65 to 0.83), nonfatal overdose (OR = 0.51;
95 percent CI, 0.44 to 0.58), and injecting in public (OR =
0.66; 95 percent CI, 0.56 to 0.77).

In the multivariate GEE analysis shown in Table 1,
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Table 1. Bivariate and multivariate generalized estimating equation of factors associated
with methadone maintenance therapy use during follow-up (n = 1,463)

Characteristic
Unadjusted OR 
(95 percent CI)

p value
Adjusted OR 

(95 percent CI)
p value

Older age (per year older) 1.04 (1.03 – 1.05) < 0.001 1.03 (1.01 – 1.04) < 0.001

Gender (male vs. female) 0.60 (0.50 – 0.73) < 0.001 0.41 (0.32 – 0.53) < 0.001

Aboriginal ethnicity (yes vs. no) 0.54 (0.43 – 0.68) < 0.001 0.37 (0.29 – 0.48) < 0.001

HIV positivity (yes vs. no) 2.23 (1.86 – 2.69) < 0.001 1.89 (1.52 – 2.23) < 0.001

Homelessness (yes vs. no) 0.74 (0.62 – 0.89) 0.001 0.86 (0.71 – 1.05) 0.141

Incarceration* (yes vs. no) 0.67 (0.59 – 0.76) < 0.001 0.82 (0.72 – 0.93) 0.002

DTES residency** (yes vs. no) 0.79 (0.70 – 0.90) 0.004 0.86 (0.75 – 0.97) 0.018

Sex-trade involvement* (yes vs. no) 0.73 (0.61 – 0.87) 0.003 0.80 (0.67 – 0.95) 0.011

Borrowed syringes* (yes vs. no) 0.62 (0.54 – 0.72) < 0.001 0.88 (0.76 – 1.02) 0.086

Lent syringes* (yes vs. no) 0.58 (0.50 – 0.68) < 0.001 0.76 (0.66 – 0.89) 0.003

Denied addiction treatment* (yes vs. no) 0.66 (0.56 – 0.78) < 0.001 0.81 (0.68 – 0.96) 0.016

Daily heroin injection* (yes vs. no) 0.47 (0.41 – 0.54) < 0.001 0.51 (0.44 – 0.59) < 0.001

Daily cocaine injection* (yes vs. no) 0.73 (0.65 – 0.83) < 0.001 0.95 (0.84 – 1.08) 0.473

Daily crack smoking (yes vs. no) 1.35 (1.19 – 1.54) < 0.001 1.41 (1.22 – 1.62) < 0.001

Nonfatal overdose* (yes vs. no) 0.51 (0.44 – 0.58) < 0.001) 0.59 (0.51 – 0.68) < 0.001

Sexual abuse (yes vs. no) 1.43 (1.19 – 1.72) 0.002 1.18 (0.94 – 1.49) 0.155

Injecting in public* (yes vs. no) 0.66 (0.56 – 0.77) < 0.001 0.75 (0.63 – 0.89) 0.008

CI, confidence interval; OD, odds ratio. *Denotes activities/events in the previous six months; ** DTES, Downtown Eastside.



factors that were positively associated with MMT use
included older age (OR = 1.03; 95 percent CI, 1.01 to
1.04), HIV positivity (OR = 1.89; 95 percent CI, 1.52 to
2.23), and crack cocaine smoking (OR = 1.41; 95 percent
CI, 1.22 to 1.62). Factors negatively associated with MMT
use included male gender (OR = 0.41; 95 percent CI, 0.32
to 0.53), Aboriginal ethnicity (OR = 0.37; 95 percent CI,
0.29 to 0.48), recent incarceration (OR = 0.82; 95 percent
CI, 0.72 to 0.93), Downtown Eastside residence (OR =
0.86; 95 percent CI, 0.75 to 0.97), sex-trade involvement
(OR = 0.80; 95 percent CI, 0.67 to 0.95), syringe lending
(OR = 0.76; 95 percent CI, 0.66 to 0.89), having been
denied addiction treatment (OR = 0.81; 95 percent CI,
0.68 to 0.96), daily heroin injection (OR = 0.51; 95 percent
CI, 0.44 to 0.59), nonfatal overdose (OR = 0.59; 95 per-
cent CI, 0.51 to 0.68), and injecting in public (OR =
0.75; 95 percent CI, 0.63 to 0.89). We also conducted a
subanalysis in which we restricted the sample to those
individuals who were not receiving MMT at baseline.
The results of the final model were unchanged in this
analysis.

discussion

In the present study, 42.6 percent of all eligible indi-
viduals had accessed MMT, and a number of barriers to
and facilitators of MMT use were identified. Factors nega-
tively associated with MMT use included male gender,
Aboriginal ethnicity, recent incarceration, Downtown
Eastside residency, sex-trade involvement, being denied
addiction treatment, syringe lending, heroin injection,
nonfatal overdoes, and injecting in public, while HIV-
positive status, frequent crack cocaine use, and older age
were independently and positively associated with MMT
use. Despite the high uptake of MMT among local IDUs,
a high proportion of opiate users in this study have never
accessed MMT. This finding is of concern given the sub-
stantial health-related harms associated with untreated
opiate addiction that have been identified previously.12

Male gender was the characteristic most strongly asso-
ciated with failure to access MMT in this analysis, with
our results suggesting that men are approximately 60 per-
cent less likely than women to have accessed MMT. This
result is consistent with findings from a previous study of
MMT use in a cohort of IDUs in Baltimore38 and findings
from Vancouver,42 which indicate men are less likely to
initiate addiction treatment than women. However, fur-
ther investigation of the association between gender and
MMT use is needed in our setting to explain this result
and inform efforts aimed at attracting and retaining male
IDUs in treatment.

The finding that Aboriginal IDUs in this cohort were
considerably less likely than non-Aboriginal IDUs to use
MMT is of particular concern due to the well-noted pro-
tective effects of MMT against HIV infection and evidence

indicating that Aboriginal IDUs in Vancouver are at
heightened risk for HIV infection.43 It is possible that low
uptake of MMT among Aboriginal IDUs reflects a lack of
culturally appropriate addiction treatment programs.44

Low uptake of MMT among Aboriginal IDUs may be fur-
ther explained by the emphasis on abstinence-based
addiction treatment models in Aboriginal communities in
Canada.45 These explanations have not, to our knowl-
edge, been thoroughly examined, and therefore there is a
need to more closely examine barriers to MMT uptake
among Aboriginal IDUs in Vancouver and elsewhere.

The finding of a negative association between recent
incarceration and MMT use may be interpreted in several
ways. Participants in this study were asked to indicate
whether they had been incarcerated in the previous six
months, and therefore the observed association of lower
MMT use among those recently incarcerated could be
explained by the well-noted impact of MMT in reducing
criminal behavior (and, hence, lower rates of incarcera-
tion),15,22 or could alternatively be interpreted as incarcer-
ation acting as a barrier to the initiation of MMT.46 It is
important to note that policies are now in place that
allow individuals to begin or continue MMT within
Canadian correctional settings47; however, previous
research has demonstrated that difficulties exist in access-
ing and continuing MMT within prisons.46 Because of the
aforementioned issues, the association between incarcer-
ation and MMT use needs to be investigated further.

Similar concerns regarding possible reverse causality
apply to the observed association between MMT use and
sex-trade involvement. Previous studies have associated
MMT use with reduced participation in sex-trade
work33,48; however, barriers to addiction treatment have
also been identified among this population.49 Given pre-
viously observed associations between sex-trade work
and increased engagement in various risk behaviors, the
observation of lower uptake of MMT among this popula-
tion is of particular concern.50,51 As such, further study of
the association between sex-trade involvement and
potential barriers to MMT use is needed in Vancouver
and elsewhere. Despite this limitation, the observed neg-
ative associations between heroin use, syringe lending,
occurrence of nonfatal overdose, injecting in public, and
MMT is more likely representative of the benefits rather
than barriers to access of MMT. This is likely given that
the most consistently noted benefits of MMT are the
reductions in heroin use and injection-related risk behav-
iors (e.g., syringe sharing).18,52,53 The negative association
between being denied addiction treatment and MMT use
is also of particular concern. This relationship may be
explained by individuals simply being denied MMT on
seeking it; however, this association requires further
investigation given evidence indicating that individuals
who are unable to access addiction treatment are at a
heightened risk for HIV infection.54
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HIV positivity was most strongly associated with MMT
use in this analysis, a finding consistent with a recent
analysis involving Vancouver IDUs that showed an ele-
vated rate of initiation of HIV treatment among IDUs
receiving methadone.55 These findings may also reflect
an increased motivation on the part of healthcare
providers to pair MMT with the provision of HIV medica-
tions, as this has been shown to improve patient adher-
ence to the HIV medications.56,57 Similarly, a positive
association between MMT use and crack cocaine smok-
ing was also observed and is somewhat surprising, given
that cocaine use has typically been associated with a
greater likelihood of discharge from MMT.58,59 MMT has
been shown to reduce use of stimulants in some stud-
ies60,61; however, this reduction in stimulant use has only
been observed in studies of individuals who were
retained in treatment.62 One potential explanation is that
on accessing MMT and discontinuing opiate injection,
some individuals may substitute crack smoking for
cocaine injection to further reduce or eliminate injection-
related risks. Additionally, it is possible that some individ-
uals use crack cocaine simply to “get high,” which is an
effect that they were getting with heroin but are lacking
with methadone. Further examination of these issues is
necessary to validate these interpretations.

The findings observed here are highly consistent with
a previous report from our setting that examined MMT
use among polysubstance users.63 This, coupled with the
fact that numerous opiate-addicted individuals are eligi-
ble for MMT, but fail to uptake treatment, suggests further
work focused on identifying the distinct barriers to MMT
use among opiate users is needed. Additionally, further
consideration should be given to other opiate-depend-
ence treatment modalities. One possible approach is
heroin prescription treatment, which has been imple-
mented with some success in Europe and is currently
being evaluated in three major Canadian cities.64,65

Furthermore, evidence of poor retention in opiate
replacement therapies also indicates a need for increased
coverage and uptake of nonsubstitution-based inpatient
and outpatient opiate addiction treatments.

This study has several limitations. First, there are the
aforementioned concerns related to the timing of meas-
urement. While the statistical method used proved to be
effective for accommodating individual data in which
MMT use was initiated on multiple occasions, it is not
known whether some of the observed associations reflect
a consequence of MMT use, as behaviors could have
occurred after MMT was initiated. However, it is impor-
tant to emphasize that this limitation does not apply to
the strongest associations in this study (e.g., male gender,
Aboriginal ethnicity, and HIV positivity). Second, the
VIDUS study is not comprised of a random sample, and
therefore it is not known if these findings will generalize
to other IDU populations. Furthermore, studies relying

on self-report and reporting of stigmatized behaviors are
always subject to the possibility of reporting biases; as
such, behaviors such as syringe borrowing or lending
may have been underestimated.66 Third, our measure of
MMT use is limited, as self-report was used to determine
MMT uptake, and therefore the exact timing of initiation
of MMT and treatment duration cannot be confirmed.
Nonetheless, this measure of MMT use produced a num-
ber of strong statistical associations, including many con-
sistent with previous studies that used more precise
measures of MMT use.15

In summary, our study identifies a large number of barri-
ers to and facilitators of MMT among IDUs in a Canadian set-
ting. Male and Aboriginal IDUs in this study were much less
likely to access MMT, while HIV positive individuals were
much more likely to access MMT. Given the positive out-
comes associated with prolonged MMT use, this study points
to the need for further study of MMT access in this setting as
a means of informing efforts aimed at maximizing uptake of
MMT among the target population.
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InTroDUCTIon

Chronic intrathecal (IT) opioid treatment has proved
helpful for the treatment of advanced terminal cancer
pain when systemic opioid treatment fails through loss of
efficacy or intolerable side effects. The IT opioid dosage
is only a small fraction of the oral dose (1/300 for mor-
phine), and side effects such as sedation, constipation,
and urinary retention tend to occur less frequently than
with systemic administration. This treatment is particular-
ly useful for multifocal, refractory pain. The success of IT
opioid therapy in cancer patients and the technological
advances that have improved the availability, feasibility,
and safety of implanted pumps have prompted the exten-
sion of IT opioid therapy into the realm of chronic non-
malignant or nonterminal pain. Patients are now treated
this way not only for the last few months of their lives but
possibly for many years.

We were briefly involved in the pain care of two IT
opioid-treated chronic pain patients during their hospital
admission for nonpain-related medical emergencies. In
both cases, unusually high IT doses were used and failed
to provide analgesia; also in both cases, concomitant
endocrine disease complicated the clinical picture.
Possible mechanisms for failed analgesia and for toxicity
from high-dose opioid therapy are discussed.

CASE 1

A 51-year-old woman was admitted to the hospital
complaining of severe occipital headache and neck stiff-
ness, four days after uneventful recovery from nasal
endoscopic fat graft obliteration for a persistent cere-
brospinal fluid leak secondary to empty sella syndrome.
Right parietal intracranial hemorrhage was confirmed by
magnetic resonance imaging; she was treated conserva-
tively with steroids and antibiotics and discharged after
15 days with full resolution of headache.

During hospitalization, she had a persistent complaint

of severe bilateral lower extremity pain. Pain was shoot-
ing in quality, with a stocking distribution, and rated 10
out of 10 on a verbal scale. Pain history was notable for
persistent severe peripheral neuropathy (earliest notation
in patient history was 1995), initially treated with oral opi-
oids and adjuncts. In 1997, an IT pump was placed and
opioid therapy was started. The IT opioid dose was grad-
ually increased to the admission dose: hydromorphone
33 mg per day (66 g oral morphine equivalent) plus fen-
tanyl 2,560 mcg per day (76.8 g oral morphine equiva-
lent). Other pain medications at admission included
OxyContin (Purdue Pharma LP, Stamford, CT; 40 mg
t.i.d.), Percocet (Endo Pharmaceuticals, Chadds Ford, PA;
one to two tablets every four to six hours), oral hydro-
morphone (2 to 4 mg every 4 hours), gabapentin (800 mg
t.i.d.), and baclofen (20 mg t.i.d.). During hospitalization,
the preadmission pain regime was continued, and anal-
gesia was supplemented with hydromorphone via
patient-controlled analgesia as well as intermittent nurse-
administered intravenous morphine. The hospital Pain
Service was then consulted because of the failed analge-
sia and the unusually high opioid doses.

Medical history was complex. POEMS (polyneuropa-
thy, organomegaly, endocrinopathy, monoclonal gam-
mopathy, and skin changes) and empty sella syndrome
were diagnosed in 1995. Painful lower extremities were
assumed to owe to POEMS. Other significant past med-
ical history included carcinoid tumor of the appendix,
polycystic ovary (Stein-Leventhal syndrome), hyperten-
sion, hypothyroidism, gout, and hyperlipidemia. Past sur-
gical history included total abdominal hysterectomy and
bilateral salpingo-oophorectomy. Medications in addition
to those taken for pain were labetalol (200 mg p.o. b.i.d.),
captopril (12.5 mg t.i.d.), oral phenytoin (200 mg t.i.d.),
allopurinol (300 mg q.d.), oral furosemide (40 mg b.i.d.),
oral atorvastatin (10 mg q.d.), levothyroxine (200 mcg
q.d.), paroxitine (50 mg q.d.), estradiol (0.05 mcg every
72 hours), triamterene (37.5 mg q.d.)/hydrochloroth-
iazide (25 mg q.d.), and oral sustained-release potassium
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chloride. Significant endocrinological screen on post-
admission day nine revealed the following laboratory val-
ues: thyroid stimulating hormone 0.33 mU per mL (low),
prolactin 18.3 ng per mL (high), adrenocorticotropic hor-
mone 128.0 pg per ml (high), a.m. cortisol 26.2 ug per dL
(high), luteinizing hormone < 0.2 U per L (low at post-
menopausal range), follicular stimulating hormone 0.6 U
per L (low at postmenopausal range). Serum electrolytes
were normal.

The Pain Service reduced the patient’s IT hydromor-
phone dose by 10 percent per day, from 33 mg per day to
a discharge dose of 8 mg per day. The IT fentanyl dose
was unchanged. She was discharged on her preadmis-
sion oral pain regime for follow-up with her local pain
clinic. Further weaning of the IT opioid was recommend-
ed. Intrathecal hydromorphine wean did not cause with-
drawal or a change in pain intensity.

CASE 2

A 56-year-old woman was admitted to the hospital
after three episodes of loss of consciousness lasting 10 to
15 seconds, associated with stiffening of all extremities.
One episode was witnessed in the emergency room,
where she had a 10- to 12-second sinus pause followed
by spontaneous regaining of consciousness. The patient
gave a two-year history of unexplained falls without loss
of consciousness. She also reported frequent sponta-
neous myclonic jerks for the past several years, mostly
during sleep. There was no temporal relationship
between the falls and the myoclonic episodes.
Myoclonus without neural deficit was obvious at the time
of admission. The patient was emaciated and frail, with
ecchymoses over all extremities. She was lethargic but
arousable, and oriented but with poor attention and con-
centration and flight of ideas. Holter monitoring revealed
sinus node dysfunction, and a permanent pacemaker was
placed. Hospital course was complicated by develop-
ment of hemopericardium and pericardial tamponade
requiring pericardiocentesis. She was discharged after
three weeks with normalized paced cardiac rhythm, im -
provement in myoclonus, and normalized mental status.

Throughout the hospitalization the patient complained
of widespread pain, mostly below the waist, associated
with tactile allodynia. Pain was described as continuous,
unrelenting, and gripping in character. Pain was rated as
an 8 or 9 out of 10 on a verbal scale throughout admis-
sion. She had experienced chronic pain since childhood.
Scoliosis had been treated with Harrington rod placement
when she was a teenager. The pain and scoliosis were
disabling, and she was wheelchair bound. She had been
treated with oral opioids for the past 28 years. Two
weeks before her hospital admission for sinus arrest, an
IT pump had been placed. The oral morphine dose
before pump placement was 320 mg per day. At the time

of admission, IT opioid dose was 15 mg morphine per
day (4.5 g oral morphine equivalent), and oral morphine
had been continued in controlled-release form, 60 mg
before bed. The only adjustment made in her pain regime
in the hospital was to discontinue the regular oral mor-
phine.

The patient’s medical history was complex. In addition
to chronic pain syndrome, she carried diagnoses of bipo-
lar disease, fibromyalgia, hypertension, chronic obstruc-
tive pulmonary disease, and Addison’s disease. Addison’s
disease had been diagnosed one year before admission.
Cardiac workup one year before admission revealed nor-
mal myocardial and valvular function and absence of
ischemia. Medications at admission included oral corti-
sone acetate (25 mg b.i.d.), modafinil (200 mg per day),
clonidine (0.1 mg twice a day), hydrochlorothiazide (25
mg per day), atenolol (50 mg per day), bupropion (150
mg b.i.d.), venlafaxine (37.5 mg per day), and Premarin
(Wyeth Pharmaceuticals, Madison, NJ).

The patient’s pain neither improved nor deteriorated
during hospitalization. Myoclonus gradually improved
and mental status cleared. The pain remained severe,
rated an 8 or 9 out of 10, despite IT opioid therapy.

DISCUSSIon

Intrathecal opioid therapy for intractable chronic non-
terminal pain is still under considerable scrutiny in terms
of its efficacy and safety. Early reports suggest that the
therapy improves pain relief and function for a propor-
tion of treated patients, and that the complication rate is
low, although complications can be serious. Retro -
spective case series published between 1985 and 2001
suggest high rates of patient satisfaction (up to 92 per-
cent1), good analgesic efficacy (pain reduction up to 60
percent1-3), and improvements in mood and function for
up to four years.1-9 More recent prospective studies10-13

conducted for up to nine years report good analgesic effi-
cacy (25 to 50 percent pain reduction) and improvements
in mood and function, but in only a proportion of
patients (up to 50 percent of patients fail the treatment for
various reasons11). Thus, prospective studies report good
results, but they are less impressive than the retrospective
study results. For ethical reasons, it has not been possible
to conduct randomized controlled studies, or even non-
randomized studies with truly comparable controls,
although one carefully conducted recent study13 did use
controls (patients failing IT trials and newly presenting
patients). System-related problems, including catheter
and pump malfunction, dislodgement, and infection
occur in up to 30 percent of implants but are usually
reversible without removal.11 Granulomatous catheter
mass formation, a potentially disastrous complication of
continued IT therapy, may occur in 5 percent of cases
and can result in permanent neurological injury.14,15
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Common side effects include sedation, nausea, edema,
and, in male patients, hypogonadism. The side effects are
usually controllable and rarely a reason for abandoning
the treatment.13

Intrathecal opioid therapy has a record of success in
literature reports but did not provide good analgesia in
the two cases reported here, in which unusually high
doses had been reached. In both cases, treatment did not
provide the expected improvement in pain relief, sys-
temic opioids were still being used, and the systemic
and/or IT opioid treatment complicated the clinical pres-
entation of an endocrine disorder. These case reports add
to a growing literature that is helping us understand the
limitations of chronic IT opioid therapy, especially in
terms of sensible, validated dosing limitations, and pre-
cautions associated with concomitant disease.15,16

In the first case, the IT opioid dose was exceptionally
high (475 mg per day IT morphine equivalent or 142.5 g
per day oral morphine equivalent). In the second, dose
escalation to 15 mg per day (4.5 g per day oral morphine
equivalent) within two weeks was rapid, starting doses
usually being lower (2 to 6 mg per day17). Could the phe-
nomenon of opioid induced hyperalgesia have interfered
with treatment success at these high doses? The propensi-
ty of opioids to produce hyperalgesia (as well as analge-
sia) has been recognized for some time; in fact, as early
as 1954, it was noted in animals that high-dose IT opioids
had strychnine-like effects.18 The clinical phenomenon of
opioid-induced hyperalgesia, often manifested as gener-
alized allodynia, is increasingly recognized, especially in
the context of high-dose intravenous opioid infusions
used in intensive care, and after remifentanil anesthe-
sia.19-22 In the treatment of pain with IT opioids, a hyper-
algesia syndrome—painful dose-limiting toxicity charac-
terized by onset of pain and hypersentivitity (allodynia,
particularly below the waist, sometimes with myoclonus)—
has been reported and is considered a rationale for cau-
tious dose escalation, especially above 20 mg per day.17 It
has been postulated that morphine metabolites, notably
morphine-3-glucuronide, acting on glycine receptors,
may have strychnine-like effects.1,23

Recently, a great deal of experimental work has
focused on the phenomenon of opioid-induced hyperal-
gesia in the hope of elucidating mechanisms of failed
analgesia and tolerance during opioid treatment. The role
of the N-methyl-D-aspartate receptor in the development
of opioid-induced hyperalgesia, opioid tolerance, and
neuropathic pain has been recognized.24-26 The exact
mechanism of opioid-induced hyperalgesia—whether
dose related, drug related, or somehow related to mode
of administration (e.g., worse during IT administration)—
remains elusive. Nevertheless, caution should be used
when escalating opioid doses, whether IT or systemic,
and failed analgesia with worsening physical and psy-
chological status should warn of the possibility that dose

escalation is making matters worse.16 Measures aimed at
reducing opioid tolerance (e.g., opioid “holiday,” opioid
rotation, rotation to methadone, epidural or intrathecal
nonopioid therapies such as clonidine or local anesthetic)
may be a better choice than persistent dose escalation.15,16

Both patients reported on here had underlying endocrine
disorders. Although it would be inappropriate to implicate
IT opioid therapy in their endocrine disease, one must cer-
tainly question the contribution of IT opioid therapy, espe-
cially knowing the irrefutable evidence that IT opioids have
significant endocrine effects. Opioids suppress the hypo-
thalamopituitary adrenal and gonadal axes and may also
have direct adrenal and gonadal effects.27-30,31 These effects
have been described in animals and in humans. In humans,
the effects are seen in heroin addicts,31-36 former addicts in
stable methadone programs,32,33,37 chronic pain patients
treated with opioids in the long term,38-40 and patients treat-
ed with IT opioids. Probably because of relatively high cere-
brospinal fluid opioid levels directly impacting the hypo-
thalamus and pituitary, clinically important hormonal effects
arise most commonly, although not exclusively, during IT
opioid therapy.3,8,13,41-44 Male patients may display loss of
libido and energy, impotence, infertility, and depression.
Testosterone replacement has been found to be restorative
in male patients treated with IT opioids.34,38,41,42,45 Female
patients may display loss of libido, galactorrhea, ammenor-
rhea, and infertility.46,47 In addition to gonadal effects, opi-
oids may suppress adrenocorticosteroids,48-52 and onset of
Addison’s disease has been reported in one IT opioid-treat-
ed patient.41 The clinical significance of opioid cortisol
effects is unclear.

For carefully selected patients—particularly those in
whom opioid therapy has been effective but becomes
impaired by intolerable side effects—IT opioid therapy
can dramatically improve quality of life, function, and
pain relief. This does not mean that IT opioid therapy
should be considered a panacea for failed analgesia. It
will be successful only when patients are carefully select-
ed, doses are carefully titrated (possibly incorporating
nonopioids into the IT drug mix), and adverse effects
such as neuroendocrine effects are recognized and
appropriately avoided or treated. There is still much to be
learned about IT opioid therapy, and the cases discussed
here raise the question of whether high-dose IT opioid
therapy is therapeutic or merely toxic.
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IntroductIon

Methadone is an effective treatment for opioid
dependence and chronic pain and, until recently, was
viewed as a medication without cardiac properties.
However, high-dose methadone has been linked to
prolongation of the rate-corrected QT interval (QTc)
and torsade de pointes (TdP). TdP is a form of poly-
morphic ventricular tachycardia that requires the pres-
ence of underlying QTc prolongation. QTc changes
in the electrocardiogram (ECG) are often subtle and
may be difficult to discern when U-waves are pres-
ent. The risk of arrhythmia is related to the magni-
tude of the QTc change from baseline. Clinicians
should be cognizant of methadone’s potential cardio-
vascular effects and weigh the benefit-to-risk ratio
for each patient, given the individual predisposition
for arrhythmia. This manuscript describes a case of
presyncope in a patient receiving methadone and high-
lights cardiac considerations surrounding methadone
therapy.

Educational objectives:

1. Describe the QTc-prolonging effects of
methadone.

2. Recognize how medications affecting hepatic
cytochrome P-450 3A4 enzymes can alter
methadone effects.

3. Weigh the benefits of high-dose methadone
against the risks of possible TdP.

Key questions:

1. Does high-dose methadone confer additional
risk of arrhythmia?

2. Is routine ECG warranted in methadone-treat-
ed patients?

3. What degree of QTc prolongation implies
definitive risk of arrhythmia?

4. What concomitant medications should raise
concern in methadone-maintained patients?

case presentatIon

Mrs. Y is a 42-year-old African-American woman with
hypertension, Type II diabetes mellitus, and human
immunodeficiency virus (HIV), who receives 300 mg of
methadone daily for chronic pain and opioid mainte-
nance. She presents with complaints of palpitations and
presyncope escalating over the past few weeks. Within
the last two days, she has felt her heart racing with
“skipped beats” and has experienced marked dizziness
on three occasions. However, she denies overt syncope,
seizure activity, or postictal confusion.

The etiology of the patient’s chronic pain is a crush
injury to her hip from a motor vehicle accident four years
ago. She has no history of prior drug abuse. After three
years of using various physician-prescribed narcotics and
nonsteroidal anti-inflammatory agents, she became opi-
ate dependent. One year ago, she was referred to your
pain clinic and started on oral methadone to address
chronic pain and subsequent opiate addiction. For the
past six months her pain has been well controlled, but
she has needed progressively higher doses of
methadone. She started a regimen of oral lamivudine 150
mg b.i.d., stavudine 40 mg b.i.d., and efavirenz 600 mg
per day for HIV suppression several months ago. Other
medications include hydrochlorothiazide 25 mg per day
and metformin 500 mg b.i.d. Her podiatrist also started
her five days ago on itraconazole 200 mg per day for ony-
chomycosis.

On physical examination, blood pressure is 132/80
mm Hg without orthostatic changes, heart rate is 70 beats
per min, respiratory rate is 15, and pulse oximetry saturation
is 96 percent while breathing room air. Cardio vascular
and neurologic examinations are entirely normal.
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You perform a 12-lead ECG, which reveals normal
sinus rhythm, heart rate of 75 beats per min, and no atri-
oventricular block or conduction abnormalities.
However, the QT interval is 455 msec, and the QTc is 510
msec. You retrieve an electronic copy of her ECG from an
emergency room visit for chest pain last year and discov-
er that her baseline QTc at that time was 440 msec. You
now suspect that her current symptoms may have been
caused by QTc prolongation with transient TdP.

Serum electrolytes reveal normal concentrations of
potassium, magnesium, and calcium. You discontinue
itraconazole immediately and arrange to see the patient
in one week, with instructions that she proceed immedi-
ately to the emergency department if symptoms recur.
She returns with no further symptoms, and repeat ECG
demonstrates that the QTc has decreased to 475 msec.

clInIcal questIons

What causes qtc prolongation, and what represents

an unacceptable increase?

QTc prolongation is most commonly associated with
drugs and electrolyte disorders, primarily hypokalemia
and hypomagnesemia.1-3 Additional etiologies include
congenital long-QT syndrome, subendocardial ischemia,
and central nervous system insult.4,5

It is generally accepted that women have a slightly
longer QTc interval than men, with a prolonged QTc
interval defined as > 470 msec and > 450 msec, respec-
tively.3,6 Although there is disagreement over the exact
risk QTc prolongation confers,3,5-8 it is generally accepted
that measurements over 500 msec indicate a significant
risk for the development of TdP and increases of 40 msec
over baseline merit clinical concern.3,5-9

How might methadone cause qtc prolongation?

Methadone and its derivative, levomethadyl acetate
(LAAM),10,11 have been demonstrated to prolong the QTc
interval and may predispose susceptible patients to ven-
tricular arrhythmias such as TdP.12-23 A potential mecha-
nism of arrhythmia may be blockade of the cardiac ether-
a-go-go-related gene (HERG) potassium current.5,26

Blockade of this cardiac ion channel leads to delayed
repolarization, which manifests as QTc interval prolonga-
tion on the surface 12-lead ECG.25,26

Is methadone-associated qtc prolongation dose

dependent?

For some medications (e.g., sotalol), there is a clear
relationship between dose and plasma levels and the
magnitude of QTc interval prolongation.1,5 For
methadone, the relationship is less clear; however, one
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Table 1. Selected medications associated 

with QTc interval prolongation

Antiarrhythmic drugs

Amidarone

Disopyramide

Dofetilide

Procainamide

Quinidine

Antihistamines

Terfenadine

Astemizole

Antibiotics

Azithromycin

Clarithromycin

Erythromycin

Pentamidine

Sparfloxacin

Moxifloxacin

Antifungals

Itraconazole

Ketoconazole

Psychotropic drugs

Chlorpromazine

Haloperidol

Thioridazine

Fluoxetine

Other

Ephedra

Chloroquine

Cisapride

Levomethadyl

Organophospates

Cocaine



prospective study18 demonstrated a modest impact of oral
methadone therapy on the QTc interval. In this study,
patients were initiated on oral methadone, 30 mg daily,
and increased in 10-mg increments according to self-
reported opiate use, presence of opiate withdrawal
symptoms, and urine toxicology results. At six months,
the median daily methadone dose was 80 mg (interquar-
tile range, 60 to 100 mg; range, 20 to 180 mg). At 12
months, the median daily methadone dose was 90 mg
(interquartile range, 60 to 120 mg; range, 20 to 200 mg).
This study demonstrated mean QTc increases of 12.4 ± 23
msec at six months, 10.7 ± 30 msec at 12 months, and that
mean QTc change from baseline to 12 months correlated
with trough (r = +0.37, p = 0.008) and peak (r = +0.32, p =
0.03) serum methadone concentrations.18

Also, a retrospective linear regression analysis of 17
methadone-treated patients who developed TdP demon-
strated a dose-dependent relationship between metha -
done and the absolute QTc interval (r = +0.51, p = 0.03).23

Daily methadone dose ranged from 65 mg to 1,000 mg,
with a mean daily methadone dose of 397 ± 283 mg per
day. These data suggest that escalating doses of
methadone are likely to modestly increase the risk of QTc
interval prolongation. No predefined cutpoint for a dose-
QTc relationship can be readily identified to predict
arrhythmia risk due to the modest effects of methadone
on QTc and the wide individual variation.

How might other medications interact with methadone

to increase the likelihood of qtc prolongation?

Methadone is metabolized by the hepatic cytochrome
P-450 3A4 enzyme and does not possess active metabo-
lites.27,28 Medications that inhibit or induce CYP3A4 may
alter plasma methadone levels dramatically,14,16,27,29

increasing a patient’s propensity for arrhythmia.1,7,14,16

Such medication interactions are especially important for
HIV patients, as many HIV treatments have P-450
effects.12,27,29-31

Also, there are a multitude of US Food and Drug
Administration (FDA)-approved medications and herbal
preparations that cause QTc prolongation on their
own.3,14,32 Medications associated with a prolonged QTc
interval far outnumber those that have been proven to
cause TdP.32 Selected medications associated with QTc
prolongation are shown in Table 1. However, it is notable
that the majority of patients receiving QTc-prolonging
drugs manifest no adverse cardiac sequelae.3,5,8,32

What medications may have caused this patient’s

prolonged qtc interval?

Efavirenz, a non-nucleoside reverse transcriptase
inhibitor, may have induced P-450 metabolism of her
methadone,30 which therefore required escalation of
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Table 2. P450-methadone interactions

Decreases plasma methadone concentration 
via hepatic P450 induction

Phenobarbital

Carbamazapine

Phenytoin

Ethanol

Rifampin

Dexamethasone

Efavirenz

Griseofulvin

Nevirapine

Rifabutin

Increases plasma methadone concentration 
via hepatic P450 inhibition

Cimetidine

Ciprofloxacin

Clarithromycin

Diltiazem

Erythromycin

Amitriptyline

Fluvoxamine

Fluoxetine

Grapefruit juice

Itraconazole

Ketoconazole

Nifedipine

Omeprazole

Protease inhibitors

Verapamil

Adapted with permission from Krantz MJ, Mehler S: Treating
opioid dependence. Growing implications for primary care
(Table 2). Arch Intern Med. 2004; 164: 277-288.



methadone dosage. The dose increase, in turn, may have
increased the QTc interval from baseline 440 msec to 475
msec.

Once itraconazole was started, there could have been
a dual effect: first, itraconazole can increase QTc on its
own32; second, it inhibits P-450, thereby increasing
methadone plasma levels.27 Either of the two, or a combi-
nation, may have caused an increase in QTc to 510 msec
and induced self-terminating TdP. A list of medications
that may induce or inhibit the metabolism of methadone
are depicted in Table 2.

Given the patient’s persistently abnormal qtc interval,

should her methadone dose be decreased?

The patient’s symptoms have resolved, but the physi-
cian is faced with an abnormal QTc interval of 475
msec. Treatment options include the following: one, her
methadone could be decreased until her QTc returns to
baseline; two, her HIV medications could be changed to
a regimen that does not include P-450 inhibitors, such
as abacavir/didanosine/lamvudine32; three, she could
be taken off methadone, placed on long-acting mor-
phine or other narcotics, and eventually switched to
buprenorphine (a synthetic opioid FDA approved for
addiction, which appears to have minimal to no impact
on QTc interval in vivo19);. four, she could be kept on
her present medications, as her symptoms have
resolved, but to avoid any QTc prolonging agents or P-
450 interactions.

should methadone initiation be preceded 

by a screening electrocardiogram?

For most heroin addicts presenting in acute opioid
withdrawal, screening ECG is probably unwarranted and
extremely impractical. However, a screening ECG is indi-
cated if there are other pertinent risk factors for QTc pro-
longation, such as drug-drug interactions or long-stand-
ing cocaine abuse, which may lead to significant left
ventricular systolic dysfunction or accelerated coronary
artery disease. ECG screening should be considered
when methadone dosages exceed 150 mg. Screening
may also be considered in patients with multiple risk fac-
tors for QTc prolongation—a family history of long-QT
syndrome or early sudden cardiac death, a history of
electrolyte depletion, and on initiation of a P450 inhibitor
(Table 3).

are other tests of clinical value?

Echocardiography is not indicated unless a patient
presents with a history consistent with structural heart
disease such as congestive heart failure or myocardial
infarction. A 24-hour Holter monitor could provide useful
information but only if the symptoms are frequent
enough to be captured with brief monitoring. In cases in
which syncope owing to TdP is suspected, immediate hos-
pitalization with ECG monitoring is warranted. If asympto-
matic QTc prolongation is detected by a 12-lead ECG, then a
Holter monitor would not likely change treatment decisions.
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Table 3. Clinical indications for electrocardiogram in patients receiving methadone

Prior history of long-QT syndrome or torsade de pointes

Family history of long-QT syndrome or early sudden cardiac death

Structural heart disease

Cardiac arrhythmia and heart block (second- or third-degree AV block)

Anorexia nervosa

Frequent electrolyte depletion (potassium, calcium, magnesium)

Human immunodeficiency virus-infected patients on multiple-antiretroviral therapy

Active cocaine abuse

Methadone dosages greater than 150 mg per day

Initiation of a P-450 inhibitor

Initiation of medications associated with QTc prolongation

Presyncopal or syncope symptoms

Unexplained tonic-clonic seizures with anormal electroencephalogram



Plasma levels of methadone may be of academic interest
but probably will not change treatment decisions. Genetic
testing for congenital long-QT syndrome is expensive
and not widely available. At present, it should be per-
formed only if a congenital disorder is suggested by the
family history or as part of a research initiative.

What are some limitations and challenges 

in identifying risk for arrhythmia?

QTc prolongation remains a specialized area of car-
diology in which there is significant disagreement
over the validity of ECG machine measurements, for-
mulas for the “corrected” QT interval, the role of QT
dispersion, the influence of genetic markers, and what
actual risk for arrhythmia a prolonged QTc repre-
sents.1,3,4,6-7,33-37

Due to automated ECG inaccuracy in measuring the
QTc intervals, manual confirmation with calipers is often
required. QTc is calculated by the following formula:
QTc = QT interval (in msec) divided by the square root of
the preceding RR interval (in sec).8,38 It is often preferable
to measure the QTc interval in limb leads; however, pre-
cordial interpretation is acceptable if the termination of
the T-wave is better discerned.7 Readers should recog-
nize the effects of bradycardia, position, time of day, and
food intake on QTc interval variability.8,39,40 If there is
uncertainty regarding the presence of significant QTc
prolongation, it may be prudent to repeat the ECG and/or
have the tracing interpreted by a cardiologist.

What is the rationale for continuing to administer

metha done in cases in which qtc prolongation

could occur?

Methadone is an opioid agonist with a longer duration
of action than morphine, making it effective for opioid
dependence and chronic pain management.28,41-43

In opioid-dependent patients, the benefits of
methadone (particularly when combined with psychoso-
cial services) include reducing illicit drug use, crime,
HIV/hepatitis risk, and death, and improving employ-
ment and social adjustment.44-50 Higher doses of
methadone are associated with decreased opioid use and
improved treatment retention, as shown in randomized
clinical trials51-53 and in retrospective analyses of outcome
in clinical populations.54-57 Even temporary dose increas-
es can lead to decreases in illicit drug use and improve-
ment in social functioning.58

In patients with chronic pain, methadone presents a
therapeutic alternative to other narcotics, as it is
well-absorbed orally, has a long half-life, and provides
analgesia similar to that of morphine (via affinity to m-
receptors) without detrimental euphoria.59,60 Metha done
appears to possess other ancillary properties that enhance

analgesic efficacy. In particular, it has been demonstrated
to have antagonist activity at the N-methyl-D-aspartate
receptor in animal studies.27,61 This antagonist activity
may decrease both pain and development of tolerance
to the analgesic effects of methadone.62-64 Thus, the
higher doses of methadone that may increase risk of
arrhythmia may also be more effective for opioid main-
tenance and alleviation of chronic pain.

dIscussIon

This case review illustrates that methadone prolongs
the QTc interval in some, but not all, patients. QTc pro-
longation is associated with an increased risk of ventricular
arrhythmias such as TdP. QTc changes may occur over a
wide range of doses but are more likely to occur at higher
dose. Because the metabolism of methadone can be
altered by other drugs via multiple hepatic P-450 path-
ways, complex medication interactions may occur. Sorting
out the etiology of a medication-induced QTc change or
arrhythmia may present a significant clinical challenge.

Routine ECG screening for methadone induction is
not indicated unless risk factors for QTc prolongation/
arrhythmia are present. However, as methadone’s car-
diac properties are not always predictable, and can
even occur in individuals without predisposing risk
factors, patients should be monitored for symptomatic
manifestations of arrhythmia (i.e., syncope, presyn-
cope). ECG is indicated for patients with structural
heart disease and among patients receiving QTc pro-
longing drugs, and when methadone doses exceed
150 mg per day. Any QTc interval over 500 msec con-
fers a significant risk for the development of TdP.
Increases of 40 msec also merit clinical concern.
Decreasing methadone dosages or drug discontinua-
tion has been shown to result in normalization of QTc
prolongation.19,20,22 This may, however, lead to other
unfavorable results: for patients with opioid depend-
ence, undertreatment may lead to relapse to intra-
venous heroin use and its associated morbidity. For
patients with chronic pain, undertreatment may cause
unacceptable pain and loss of function. On the other
hand, knowingly keeping a patient on medications or
dosages of medication that pose potential cardiovas-
cular risk is unacceptable from a safety perspective.

Treatment decisions to optimize safety must weigh
the patient’s benefits (e.g., alleviation of pain, absti-
nence from illicit opioids, decreased risk of HIV/hepati-
tis C) against their risk profile for arrhythmia. Clearly, a
patient with structural heart disease or concurrent
cocaine abuse presents a higher risk compared to a
patient without such risk factors. Just as many QTc-pro-
longing drugs are given safely, methadone can be dis-
pensed effectively in high dosages, as long as the
potential for QTc prolongation is recognized.
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