
Treatment of opioid dependence in adolescents and
young adults with extended release naltrexone:
preliminary case-series and feasibilityadd_3015 1..9

Marc J. Fishman1,2, Erin L. Winstanley3,4, Erin Curran1,2, Shannon Garrett2 &
Geetha Subramaniam1,2

Johns Hopkins University School of Medicine, Department of Psychiatry and Behavioral Sciences, MD, USA,1 Mountain Manor Treatment Center, MD, USA,2

University of Cincinnati College of Medicine, Department of Psychiatry, OH, USA3 and Lindner Center of HOPE, OH, USA4

ABSTRACT

Background Opioid dependence is an increasing problem among adolescents and young adults, but in contrast to the
standard in the adult population, adoption of pharmacotherapies has been slow. Extended-release naltrexone (XR-
NTX) is a promising treatment that has been receiving increasing interest for adult opioid dependence. Clinical chart
abstractions were performed on a convenience sample of 16 serial adolescent and young adult cases (mean age 18.5
years) treated for opioid dependence with XR-NTX who attended at least one out-patient clinical follow-up visit. Case
descriptions Of these 16 cases, 10 of 16 (63%) were retained in treatment for at least 4 months and nine of 16 (56%)
had a ‘good’ outcome defined as having substantially decreased opioid use, improvement in at least one psychosocial
domain and no new problems due to substance use. Conclusions These descriptive results suggest that XR-NTX in the
treatment of adolescents and young adults with opioid dependence is well tolerated over a period of 4 months and
feasible in a community-based treatment setting, and associated with good outcomes in a preliminary, small non-
controlled case-series. This probably reflects an overall trend towards greater adoption of medication treatments for this
population.
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INTRODUCTION

Opioid use among adolescents has risen dramatically in
the past decade. Past-year heroin use among 12th
graders in the decade from 1995–2005 averaged 1%,
while past-year non-medical use of prescription opioids
nearly doubled from 4.7% to 9% during the same period.
Non-medical use of prescription opiates is now the
second most frequently used illicit drug among 12–17-
year-olds, following marijuana [2,3]. Correspondingly,
treatment admissions for opioid use disorders increased
196% between 1995 and 2005 [4].

Despite advances in adolescent substance abuse treat-
ments and research over the past decade [5], there is rela-
tively little documentation of treatment outcomes among
the high-severity subpopulation of adolescent and young

adult opioid users. Opioid-using adolescents have very
high rates of relapse and treatment dropout in out-
patient treatment [6] and greater severity and worse post-
residential treatment outcomes compared to their non-
opioid-using counterparts [7].

The effectiveness of maintenance pharmacotherapy
for opioid dependence in adults is well documented, and
has become the treatment standard of care. Four medi-
cations are approved by the Food and Drug Administra-
tion (FDA) for the treatment of opioid dependence in
adults—the pure agonist methadone, the pure antagonist
naltrexone, the partial agonist buprenorphine and a
buprenorphine/naloxone combination. However, there is
very little information about the use and effectiveness of
pharmacotherapies for opioid dependence in adolescents
and young adults.
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Methadone is not readily available to adolescents [8].
Its use is limited to highly regulated specialty clinics,
where criteria for admission are relatively restrictive, ado-
lescents are often not accepted and most importantly the
treatment programming does not address the develop-
mentally specific treatment needs of youth. Another
barrier has been stigma associated with agonist treat-
ments and lack of acceptability. There may be a sense that
impressionable youth do not belong in methadone clinics
among ‘chronic’ adult patients, or that adolescents are
‘too young’ for this strategy and should be encouraged
to pursue the intrinsically more valued ‘drug-free’
approaches.

Buprenorphine may have some pharmacological
advantages over methadone, and will probably have
better acceptability as it can be delivered in a broader
variety of clinical settings, such as physician offices and
adolescent treatment programs. In a multi-site trial of
adolescents and young adults (mean age = 19.2 years),
patients randomized to 16 weeks of buprenorphine
maintenance had increased retention and decreased
opioid positive urines compared to those who received 2
weeks of buprenorphine detoxification only [9]. However,
because buprenorphine is a partial agonist, it continues
to share some of the stigma of the pure agonists and
resistance by some to its adoption as a maintenance
therapy for adolescents.

Oral naltrexone has been in use to treat opioid addic-
tion in the United States since 1984. It acts as a pure
competitive antagonist at the mu receptor. Despite the
efficacy of oral naltrexone (NTX) for treating opioid
dependence in controlled research trials, clinical experi-
ence has been disappointing because of poor medication
adherence [10]. The exceptions have been in highly moti-
vated populations and/or in situations of enhanced
supervision and monitoring to increase medication com-
pliance [11,12]. Two notable studies with oral naltrexone
among young adults in Russia showed success, perhaps
aided by parental medication supervision [13,14].

More recently, the development of extended-release
formulations of naltrexone (XR-NTX), which is injected
monthly, represents an advance because of the increased
ease of medication adherence. Over the past several years
there has been considerable interest in and evidence sup-
porting the use of XR-NTX for the treatment of adult
opioid-addicted populations, including a two-site ran-
domized, double-blind placebo-controlled trial, which
demonstrated significantly increased treatment retention
and decreased opioid and other substance positive urines
at 60-day follow-up, in a dose-related fashion [15]. Nal-
trexone implants have been used in Australia, and have
been shown recently to be effective for 3 months in reduc-
ing relapse to regular heroin use in adults, compared to
oral naltrexone [16].

An extended-release naltrexone preparation, Vivit-
rol®, was approved in the United States in 2006 for
alcohol dependence, and is used in ‘off-label’ clinical prac-
tice for opioid dependence. Our group has been using this
formulation of XR-NTX to treat opioid dependence in
adolescents and young adults concurrently with cogni-
tive behavioral therapy (CBT). We used a retrospective,
open-label case-series to assess acceptability, feasibility,
preliminary outcomes and to report initial clinical
impressions associated with XR-NTX treatment in a spe-
cialty opioid dependence track within an adolescent and
young adult drug treatment program.

Treatment setting

The treatment was conducted at Mountain Manor Treat-
ment Center (MMTC), a community-based adolescent
substance abuse treatment program in Baltimore MD,
which provides both residential and out-patient levels of
care. The adolescent residential program is described else-
where [7,17], and notably includes medical/nursing
staff.

The out-patient program includes a partial hospital
program (PHP), an intensive out-patient program (IOP)
and a mental health clinic for concurrent treatment of
comorbid psychiatric disorders. A specialized opioid
dependence out-patient track was developed in Septem-
ber 2007 and consists of one to two group counseling
sessions per week, one individual counseling session per
week using manual-based motivational enhancement
therapy (MET)/CBT content and physician visits, typi-
cally beginning weekly then tapering to monthly.

Typical treatment for patients with opioid dependence
includes residential detoxification using a 7-day
buprenorphine taper followed by a variable length of
additional residential treatment, step-down to the out-
patient PHP, and then the out-patient specialty opioid
program. The length of stay at the residential and PHP
levels of care are determined by clinical necessity and
managed-care insurance limitations. The mean duration
of residential treatment for this sample was 21 days
(range 11–52).

All patients undergoing residential opioid detoxifica-
tion were offered a range of alternative treatments,
including XR-NTX, maintenance buprenorphine, oral
naltrexone and counseling treatment without medica-
tion support. Selection was based on patient and parent
preference, and the clinical recommendation of a physi-
cian (M.F. or G.S.). Other factors influencing participation
and choice of medication included ability to follow-up in
our out-patient clinic based on geographical distance of
residence from the facility and previous experience
(including success or failure, compliance problems or
diversion) with a particular medication (usually
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buprenorphine, which is more broadly available).
Reasons reported for declining XR-NTX included: rejec-
tion of any medication treatment, preference for
buprenorphine, aversion to injection, lack of insurance
medication coverage (expense of medication) and lack of
insurance coverage for sufficient residential length of stay
to initiate treatment. Many patients were also treated
with medications for comorbid psychiatric conditions.

Patients who elect XR-NTX are continued in residen-
tial treatment for long enough to ensure 7 days of lead-in
abstinence from all opioids (including buprenorphine).
Naltrexone induction is begun with oral naltrexone to
establish tolerability using gradually titrated dosing over
several days. We administer the first dose of XR-NTX
380 mg intramuscularly (i.m.) prior to residential dis-
charge. Patients are then referred to out-patient continu-
ing care, including monthly XR-NTX injections
administered by nursing staff.

Participants

This is a convenience sample of the first 16 serial cases at
MMTC started on XR-NTX for opioid dependence,
between January 2007 and March 2008, with the treat-
ment described here continuing to August 2008. Candi-
dates for XR-NTX were identified during a residential
treatment episode at MMTC, with the exception of one
patient who received out-patient detoxification. Three
patients were excluded because they never returned for
any out-patient follow-up after receiving a single dose of
XR-NTX during residential treatment. The 16 patients
described are those who attended at least one out-patient
treatment session after receiving XR-NTX. During that
period of January 2007–March 2008, 59 opioid-
dependent patients received residential treatment, 37
received out-patient treatment, and of those 16 received
XR-NTX, four oral NTX, nine buprenorphine/naloxone
and 12 no medications.

Chart abstraction

Data and case summaries were abstracted from clinical
charts in August 2008, with identifiable personal infor-
mation removed. Clinicians were asked to rate retrospec-
tively good treatment outcomes during the 4 months
following initiation of out-patient treatment. Good treat-
ment outcomes were defined as: (i) a substantial reduc-
tion in opioid use (defined as either continued abstinence
from opioids or discrete lapses once per week or less fre-
quently) based on the combination of self-report and
urine testing, (ii) no new drug-related problems (e.g.
arrest or school expulsion) based on clinician judgement
as ascertained through progress notes and consensus
case reviews among counselors and physicians and (iii)
improvement in at least one major domain of psychoso-

cial functioning (e.g. school, work, legal status or family)
determined as in criterion (ii). Patients who were lost to
follow-up were considered putatively as relapsed. The
study was approved by the Institutional Review Board
(IRB) of the Johns Hopkins University. IRB approval speci-
fying waiver of patient consent was granted.

CASE DESCRIPTIONS

Among the 19 patients who received at least a single dose
of XR-NTX, 16 returned for at least one out-patient
follow-up session and were included in this case-series.
Overall, the sample is representative of the opioid-
dependent patients presenting for care at MMTC. Average
age was 18.5 years (range 16–20), eight of 16 (50%)
were female and 15 of 16 (94%) Caucasian. Twelve of 16
used heroin, 12 of 16 used prescription opioids and eight
of 16 used both. Eleven of 16 were injection users.

Outcomes for the 16 patients are summarized in
Table 1. Two patients dropped out after only one out-
patient follow-up session, and 10 (63%) were retained in
treatment for 4 months. The mean number of doses of
XR-NTX received during the 4 months after initiation
was 2.5 (median 3), with 12 (75%) receiving at least two
doses. Seven patients continued XR-NTX beyond 4
months, and the mean number of total doses at the time
of data abstraction was 3.4 (median 3; range 1–8). Seven
were in active ongoing treatment at the time of data
abstraction. Eleven (69%) patients were abstinent or had
substantial reductions in opioid use and nine (56%) met
the criteria for a ‘good’ outcome at 4 months. There were
no reports of overdoses.

CONCLUSIONS

In a case-series of our first 16 adolescent and young adult
patients treated with XR-NTX, treatment retention and
clinical outcomes were encouraging. Not surprisingly,
treatment engagement was linked to treatment success.
Two patients dropped out after attending only one out-
patient session and relapsed. Of the 14 patients who
attended at least two out-patient visits, 12 received at
least two doses of XR-NTX, 10 were retained in treatment
for 4 months and nine had a ‘good’ outcome.

Treatment with XR-NTX was well tolerated and
accepted by patients. While many patients reported initial
transient local injection site soreness, it usually subsided
within a few days. Only one patient discontinued due to
side effects and this was due to severe recurrent injection
site discomfort. Some of the patients and parents in this
self-selected group seemed to have a sense that it was a
more definitive or stronger treatment compared to
buprenorphine, and some were specifically averse to an
agonist. Enthusiasm for the treatment was especially
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strong among patients’ parents, who embraced the
concept of blockade, the relief of a month’s protection
and the anticipation (although perhaps unrealistic) of
control.

It is important to note that the development of a spe-
cialty track for opioid dependence has been an important
feature of the treatment. Although the center had not
been collecting systematic retention data previously, it
has been the overwhelming sense of the treatment staff
that patient engagement and retention is improved dra-
matically. The adoption of medication support as the new
standard of care for opioid dependence at the treatment
center was a paradigm shift, and entailed a gradual
change within the counseling treatment culture that
occurred with training and direct clinical experience.
While initially there had been considerable skepticism
among counselors about medications used as a replace-
ment for counseling, over time their comments empha-
sized the apparent utility of medications in increasing
retention and making patients more available for coun-
seling than ever before.

The reported blockade duration of XR-NTX is 30 days
[18]; however, some patients were able to overcome the
blockade towards the end of the month and it was fairly
common for patients to test the blockade. In general,
patients who reported using opioids while on XR-NTR
experienced no or minimal subjective effects of intoxica-
tion or euphoria. This often had the therapeutic benefit of
provoking a devaluation of the street drugs. One patient
(case 3) had precipitated withdrawal when she received a
dose of XR-NTX 2 days after using oxycodone (as
reported in greater detail elsewhere) [19]. Another
patient (case 7) claimed to have relapsed to frequent
heroin use within a month of receiving a dose of
XR-NTX, then after an episode of residential detoxifica-
tion was restarted on medication.

Some have speculated whether XR-NTX blockade
might put adolescents at risk of overdose by attempting to
overcome the blockade by use of very large amounts of
opioids. Although, as a competitive antagonist, naltrex-
one’s blockade can be overcome, this effect is gradual and
stepwise both with respect to the time from naltrexone
administration and the dose of opioid used without pre-
cipitous reversal [20], as has been shown in human labo-
ratory settings [18], and clinically, as anesthesiologists
have accumulated experience with opioid analgesia in
naltrexone-treated patients. There is also no naltrexone-
induced hypersensitivity of the opioid receptor in
humans [20]. The loss of tolerance with the risk of over-
dose on previously tolerated opioid doses after discontinu-
ation of naltrexone is not different from the risk for
patients detoxified without maintenance medications.
This is included in our informed consent and should be
part of the patient education for all patients in any opioid

treatment modality [21]. The safety of XR-NTX in youth
is also supported by a small case-series in Australia
reporting a decrease in the number of overdose events
following implant NTX treatment compared to pre-
treatment baseline for the same patients [22].

The typical course of these patients was one of shift-
ing status, moving in and out of treatment, in and out of
remission and lapse/relapse. As opposed to the more tra-
ditional approach of discrete time-limited treatment epi-
sodes, our longer-term medically managed maintenance
approach seemed to facilitate retention or return to treat-
ment after lapse/relapse. In a number of cases, although
XR-NTX was not sustained, it seemed to provide a bridge
to further successful treatment. For the most part,
patients who remained on medication or returned to
medication did well. Patients who relapsed did so prima-
rily after missing a dose of XR-NTX, either inadvertently
or more often intentionally, or following treatment
dropout.

The benefits of sustained protection against the temp-
tations of non-compliance and relapse were appreciated
by many of the patients. This contrasts with our clinical
experience with buprenorphine and oral naltrexone, in
which patients periodically stop their medications at any
time throughout the month and within a few days are
able to obtain the full intoxicating, reinforcing effects of
street opioids. Our experience in general with each of the
pharmacotherapies for opioid dependence is that medica-
tion adherence is paramount, and while monthly,
extended-release dosing is by no means foolproof, it does
seem to provide an advantage in this regard.

Practical implementation issues included: the need for
on-site physician and nursing staff; the need for billing
and utilization management infrastructure to support
out-patient medical services and medication prescription;
and integration of the medication component into the
existing psychosocial treatment infrastructure, which
required the cross-training of and support from the coun-
selors to monitor and encourage compliance with the
dosing schedules.

Insurance coverage issues were prominent, as
XR-NTX is a relatively new medication that has non-
formulary status for many payors. For patients who did
not have insurance that covered the medication cost was
a major barrier, and this frequently influenced choice of
medication. It is noteworthy that some parents were
willing to pay cash for the medication despite its high cost
($800–900 per month), and expressed the sentiment
that they had already expended considerable resources
for what seemed like less effective interventions.

We continued to find that despite some general
ongoing resistance to medications for drug treatment,
XR-NTX was better received as a maintenance medica-
tion compared to alternatives. For example, many local
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half-way houses will not accept our patients because of
their prohibitions against buprenorphine maintenance
therapy. Nevertheless, some stigma against maintenance
medications persists even for this pure antagonist, and
this unfortunately remains a barrier for broader adop-
tion. For example, one patient discontinued medication
then dropped out of treatment after 5 months of absti-
nence on XR-NTX when her NA sponsor told she could
not take a key tag at a Narcotics Anonymous (NA)
meeting as a traditional token of sobriety because she
was not ‘really clean’.

The limitations of this study include the retrospective
case-series design without comparison group, lack of
standard instrumentation and lack of objective outcome
measures, such as systematic urine results.

For adolescents and young adults with opioid depen-
dence, XR-NTX medication treatment is feasible and can
be implemented practically as a standard treatment in a
community treatment program. The patients and their
families seem to accept treatment with XR-NTX, and
parents may even prefer it to other medications for opioid
dependence because of their sense of longer-lasting pro-
tection. XR-NTX and other pharmacotherapies are inte-
grated easily with counseling as part of a comprehensive
treatment approach. Medication compliance is key to
success and parental involvement may be an important
ingredient in enhancing compliance. Treatment with
XR-NTX appears to be a promising treatment for adoles-
cent and young adult opioid dependence that may
improve outcomes based on this limited sample.
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