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ABSTRACT

Naltrexone was synthesized in 1965, and tested during the
1970s and early 80s, as a pharmacotherapy for helping eliminate
drug cravings and opioid-seeking behaviors, thus preventing opi-
oid relapse. It was approved for this purpose by the U.S. FDA in
1984; yet, naltrexone has been largely underused by addiction
treatment practitioners.

Naltrexone tightly binds to opioid receptors in the brain,
blocking opioid effects and reinforcement from its use.
Furthermore, there is no opioidergic reinforcement of triggering
cues and behaviors associated with impulsive drug use, so con-
ditioned abstinence symptoms and craving can be reversed. A
naltrexone-maintained patient is more capable of adapting to
everyday life in a world filled with drug-using reminders and
high-risk situations.

Naltrexone is administered orally once daily, or less fre-
quently in higher doses. It is largely devoid of side effects and its
effective use without serious adverse events has been clinically
demonstrated in diverse patient populations during many years of
study. There are several requirements for successful naltrexone
therapy: 1. selecting patients with sufficient motivation to begin
treatment; 2. successfully withdrawing patients from opioids, and
keeping them opioid-free prior to starting naltrexone; 3. maximizing
retention in treatment and compliance with taking naltrexone.

When patients are motivated to remain opioid-free and have
adequate social support networks, treatment retention, medication
compliance, and opioid abstinence rates increase significantly.
Naltrexone also must be combined with appropriate psychosocial
therapy for avoiding relapse and maintaining long-term abstinence.

New Solution for an Ancient Problem

Opium and its derivatives have been used as medicine and for
pleasure in various cultures since 4000 BC. While facilitating relief
of much human suffering, these drugs also fostered addiction in
many users. Attempts to synthesize less problematic opioid agents
have failed, as evidenced by the introduction of “nonaddictive” hero-
in in 1890 (Gold et al. 1982).

According to the most current data, in year 2000 there were
about 1.1 million heroin users in the United States, including nearly
900,000 chronic abusers (ONDCP 2002). In 1999, only 177,000 per-
sons entered any type of treatment for opioid injection-drug abuse
and, importantly, there was an increasing trend in admissions of
young people aged 15 to 25 (SAMHSA 2002).

Of particular concern, there has been a sharp increase in the
illicit use of prescription semisynthetic-opioid drugs, such as oxy-
codone and hydrocodone, including an alarming number of deaths
(NIDA 2001). Abuse of the long-acting analgesic OxyContin® has
received special notice (Rosenberg 2002), and most persons addict-
ed to this analgesic require medication-assisted treatment to over-

come their dependency (CSAT 2001).

Naltrexone was synthesized in 1965 and tested during the 1970s
and early 80s as a pharmacotherapy for helping eliminate drug crav-
ings and opioid-seeking behaviors, thus preventing opioid relapse
(Ginzburg and Glass 1984). It was approved for this purpose by the
U.S. FDA in 1984 (Pfohl et al. 1986).

Although naltrexone was demonstrated as a potent and effective
medication, it has been underused in clinical practice (Resnick
1998). Only about 1% to 3% of opioid-addicted persons who might
benefit have received naltrexone and further research on this modal-
ity has been practically at a standstill since about 1985 (Rounsaville
1995). During the 1990s, the research focus shifted to naltrexone in
treating alcoholism, for which it was FDA-approved in 1994.

Pharmacologic Characteristics

Naltrexone has a number of characteristics that are of value as a
pharmacological adjunct for treating opioid addiction. These are
summarized in Table 1.

It is a nonaddicting, relatively pure mu-opioid antagonist; that




is, it displaces opioids present on
opioid receptors in the brain and
blocks effects of subsequent opi-
oid administration (Kleber 1985). | -
Naltrexone also has been success- |
fully used as a component of | e
opioid-detoxification procedures | e
(Buntwall et al. 2000; Leavitt | «
1998b). .

Metabolism is via the liver,
with transformation to the active
metabolite 6-beta-naltrexol. There
is some individual variation in the
absorption and distribution of nal-

term use.

Table 1: Naltrexone Characteristics

Once-daily or less frequent oral administration.

Blocks the euphoric high of opioids.

No psychotropic or reinforcing effects.

Nonaddicting, with no withdrawal symptoms on cessation.

No increasing tolerance to its opioid-antagonist actions.
Absence of serious adverse reactions or toxicity, even in long-

» Essentially no abuse potential.
» No “black market” resale value or potential for diversion.
» Easy availability at reasonable cost.

while blocked by naltrexone,
would be most effective. This
approach has only been feasible
during controlled experiments in
hospital settings (O’Brien et al.
1984).

In practice, many patients
challenge the naltrexone block-
ade on their own by taking illicit
opioids during outpatient treat-
ment; however, such “lapses”
with naltrexone present would
not lead to relapse and, in fact,
aid in the extinction process

trexone, and its degree and dura-
tion of opioid blockade; however, there is no significant accumula-
tion of the drug (Gold et al. 1982).

The half-life and elimination phase of naltrexone are sufficient to
permit once-daily oral dosing, or less frequently at higher doses. It
may not be started in persons actively using opioids, since it precipi-
tates immediate withdrawal symptoms with potentially serious effects
(Gonzales and Brogden 1988; Judd 1997; Miotto et al. 2002), and a
prior abstinence period of 5 to 7 days from most opioids, or 10 to 14
days from methadone, is necessary (Kleber 1985; Resnick 1998).

Some characteristics of naltrexone may limit its use. For example,
survey results have indicated that the required opioid detoxification fol-
lowed by treatment with a drug that would keep them from getting high
was unacceptable to a significant percentage of patients (Rounsaville
1995). Therefore, patient selection and motivation become important
factors in successful outcomes (as discussed below).

Scientific Rationale

The explanation for how and why naltrexone works is fairly
straightforward. More than a half-century ago, Wikler (1948) sug-
gested that opioid craving and continued drug use might be elimi-
nated if certain reinforcing or motivating effects were blocked at
critical points.

Euphoria stimulated by opioids is a desired, reinforcing, effect;
but as it wears off the person experiences uncomfortable withdrawal
(abstinence) symptoms and intense drug craving. Then, taking more
opioid to relieve craving and abstinence symptoms becomes rein-
forcing because it helps avoid unwanted effects. This cycle often is
repeated many times each day, leading to psychological as well as
physical addiction (Gold et al. 1982).

Opioid craving and withdrawal also become strongly associat-
ed with environmental cues. People, places, things, and feelings once
associated with drug taking can activate “conditioned abstinence”
symptoms long after opioid use has stopped and physical addiction
has been eradicated. These are identical to opioid withdrawal symp-
toms — aches, chills, nausea, etc. — which stimulate drug craving and
relapse, much as a ringing bell will stimulate a trained animal to sali-
vate (Gold et al. 1982; O’Brien et al. 1984; Resnick 1998; Valentine
and Meyer 1976).

By blocking opioid receptors, naltrexone interrupts the cycle of
reinforcement and addiction. It suppress effects of opioids if the per-
son tries to get high and, at the same time, it extinguishes conditioned
abstinence symptoms in response to cues associated with drug use
(Gold et al. 1982; O’Brien et al. 1984; Wikler 1973).

Wikler (1973) had proposed that active extinction procedures,
whereby the patient actually injects or consumes the opioid of choice

(Crabtree 1984; Renault 1980).
It also is beneficial for patients to be repeatedly exposed to environ-
mental cues while taking naltrexone. In effect, naltrexone allows the
triggering “bells” to ring for the patient without reinforcement; there-
by, conditioned abstinence and craving become extinguished over
time (Gold et al. 1982; Leavitt 1998a; O’Brien et al. 1984; Resnick
1998).

In sum, naltrexone’s advantage is in protecting the individual
from opioid effects leading to relapse. No reinforcement of trigger-
ing cues and behaviors that motivated impulsive drug use exists, so
conditioned abstinence and craving can be reversed (Crabtree 1984).
A naltrexone-maintained patient becomes more capable of adapting
to everyday life in a world filled with drug-using reminders and
high-risk situations (Carroll 1997).

Supportive Evidence

In 1984, Crabtree commented that more than 30 studies had
evaluated naltrexone in 2,000 opioid-dependent persons. Generally,
those patients who stayed in treatment longer and were compliant
with taking naltrexone remained opioid-free (Crabtree 1984).

In a review by Gonzales and Brogden (1988) of 13 studies
between 1973 and 1984 enrolling nearly 1,200 patients, naltrexone
was consistently beneficial in reducing or eliminating (extinguish-
ing) drug craving and opioid-seeking behavior. In non-comparative
trials of select patients, up to 85% of urine screens were free of illic-
it opioids during naltrexone therapy.

Some studies have reported more modest, but still significant,
success. A clinical trial in Italy, enrolling 52 working-class patients
in a naltrexone plus psychosocial therapy program, demonstrated
treatment adherence and subsequent opioid-abstinence in 41% of
subjects at the 6-month followup. However, only 6% of patients who
did not stay on naltrexone remained opioid-free; almost a 7-fold dif-
ference (Schifano and Marra 1990).

Typically, persons facing some sort of consequences for opioid
relapse have remained in naltrexone treatment and opioid-free sig-
nificantly longer. The greatest response rates have been observed in
highly motivated patients, such as healthcare workers or profession-
als at risk of losing employment or licensure, or parolees and proba-
tioners whose liberty was at risk.

For example, Cornish et al. (1997) reported that, among 51
Federal probationers and parolees with a history of opioid addiction,
half of those receiving naltrexone plus drug counseling remained in
treatment for 6 months versus only a third of those receiving coun-
seling alone (controls). Naltrexone-treated subjects had less than a
third as much opioid use as controls (8% vs 30%) and were half as
likely to be returned to prison within 6 months.




Yeo (1997) reported a study among parolees in Singapore
demonstrating that naltrexone therapy more than doubled the
chances of formerly opioid-addicted persons completing a one year
followup program, compared with released prisoners not receiving
naltrexone. Similar success with naltrexone during a jail work-
release program had been reported in the U.S. by Brahen and col-
leagues (1984).

Washton and colleagues (1984) reported on naltrexone therapy
in 114 opioid-detoxified business persons. More than 60% complet-
ed 6 months of treatment (also including psychotherapy and coun-
seling) without opioid relapse, and 20% discontinued naltrexone ear-
lier but remained opioid-free in the rehabilitation program. At 12 to
18 months followup, 64% of all patients were abstinent, however,
business people completing 6 months of naltrexone therapy were
three times more likely to be opioid-free, employed, and continuing
in treatment at followup than those who had discontinued earlier
(68% vs 23%; see Figure I).
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Figure 1: Percentage of patients opioid-free, employed,
and continuing in treatment at 12-18 months followup
(Washton et al. 1984)

This same research team (Washton et al. 1984) reported that 13
of 15 physicians (87%) who had completed a 6-month naltrexone
plus psychotherapy program were opioid-abstinent at 12 to 18
months followup. Similarly, Roth and colleagues (1997) reported
that 94% of 18 referred healthcare professionals (nurses, nurse-anes-
thetists, pharmacists) achieved long-term opioid abstinence after an
average 8 months of naltrexone administration and nearly 2 years in
the rehabilitation program.

In balance, there also have been noteworthy failures of naltrex-
one therapy in certain circumstances. All 27 patients entering a
Russian naltrexone maintenance program left within 50 days (96%
within about a month) and relapsed to opioid abuse (Azatian et al.
1994). Importantly, three-quarters of patients were unemployed and
all had been using particularly potent and pure locally-produced opi-
oid preparations. Furthermore, there was no psychosocial therapy
component of this program, even though 89% of patients were diag-
nosed with personality disorders (borderline, antisocial, and paranoid
disorders being dominant).

Candidates for Therapy
Based on past clinical experience and current needs, several
groups of patients may especially benefit from naltrexone for opioid

Table 2: Candidates for Naltrexone Therapy

» Former opioid-addicted persons who have been drug-free —

e.g., in a rehabilitation center, therapeutic community, or prison

— and wishing to remain abstinent.

Professionals — healthcare workers, lawyers, pilots, business

people — facing loss of employment or licensure due to opioid

abuse.

» Methadone-maintained patients who are switched to naltrexone

during supervised methadone withdrawal.

Opioid-dependent persons who prefer to try alternative pharma-

cotherapy prior to methadone.

Individuals who have been drug-free but recently relapsed on

opioids.

» Persons currently abstinent but concerned about possible
stress-induced relapse.

» Younger persons at early stages of opioid dependence.

dependence. These are outlined in Table 2 (Crabtree 1984; Kleber
1985; Rawlins et al. 1976; Renault 1980).

The last four groups in Table 2 represent persons not tradition-
ally included in clinical trials. Ease of naltrexone induction in the
opioid-detoxified patient and the lack of withdrawal syndrome if dis-
continued make naltrexone relatively easy to start and stop. This is a
persuasive argument for considering a therapeutic trial of naltrexone
prior to venturing into long-term methadone maintenance.

Naltrexone may be especially appealing for use as first-choice
therapy in younger persons, considering the increases in prescription
opioid and heroin abuse in this population (Rounsaville 1995).
According to product labeling, the safe use of naltrexone in persons
under age 18 has not been established (DEPADE® 2000), and the
drug has variable effects on neuroendocrine function (Gonzalez and
Brogden 1988; Kleber 1985). However, a number of authors have
suggested its potential value in teenage opioid users (Crabtree 1984,
Renault 1980, Valentine and Meyer 1976), and naltrexone has been
used in children (Campbell et al. 1990) and adolescents (Lifrak et al.
1997) for disorders other than opioid addiction without any reported
complications or adverse effects.

Clinical Protocols
Dosing Quantity/Frequency

The traditional advice to “start low and go slow” regarding
medication dosing may be appropriate with naltrexone (Dougherty
and House 2001). An average daily dose of 50 mg naltrexone typi-
cally blocks the effects of 25 mg intravenous heroin for 24 hours, and
several dosing protocols have been described (Brahen et al. 1984;
Gold et al. 1982; Schifano and Marra 1990; Yeo 1997).

A conservative approach entails starting with 10 mg of naltrex-
one (or about a quarter of a 50 mg tab) and increasing the dose by 10
mg each day until a 50 mg daily dose is achieved. The patient may be
converted to a Monday-Wednesday-Friday regimen of 100-100-150
mg, respectively, and twice weekly dosing also has been mentioned
as feasible (350 mg/week total). Another protocol uses 25 mg for two
days, 50 mg for two days, and then the 3 times weekly protocol.

Individual variation in naltrexone metabolism has been noted,
so dosing may need adjusting (Gold et al. 1982; Gonzales and
Brogden 1988). Current thinking regarding naltrexone used for alco-
holism is that doses of up to 150 mg/day can be safely used, and this
enhances treatment retention and compliance in many patients
(Volpicelli 2001).




Therapy Duration

Wikler (1973) suggested that conditioned
abstinence could last for an extended period of
time following the last opioid intoxication
episode and he recommended a one-year
course of naltrexone therapy. Others have rec-
ommended that patients stay on naltrexone for
at least 6 to 12 months (Gold et al. 1982,
Resnick 1998), and to discontinue it only after
an extended period of opioid abstinence. A full
year would make sense in allowing for an

“The major side
effect of
naltrexone is
the prolongation
of life.”

In other investigations, neither elevated
enzymes nor other liver damage were
observed in similar patients at comparable or
higher doses for up to 2 years (Croop et al.
1997; Marrazzi et al. 1995, 1997). Sax et al.
(1994) reported that administration of 300
mg/day of naltrexone for up to 36 months did
not significantly alter hepatic function.

Kleber (1985) has noted that, during 11
years of testing naltrexone for opioid addiction
prior to FDA approval, many persons with

annual cycle of events — holidays, birthdays,
anniversaries, etc. — that might have served as
triggers for drug binges.

Kleber (1985) suggested that naltrexone therapy might range
from a few months for individuals who have relapsed after long-term
prior abstinence, to maintenance for years in persons with high
access to opioids or histories of repeated relapses. Some patients
might require multiple courses of naltrexone therapy at different
stages of their opioid-using careers, including intervals of time when
methadone maintenance might be most appropriate.

A lesson learned from naltrexone in the treatment of
alcoholism is that the drug can be effective for “targeted” use to
defend against potential relapse at times when craving or drug
taking are likely (Heinala et al. 2001; Kranzler et al. 1997,
Volpicelli 2001). This could be applicable for rehabilitated opioid-
addicted persons who are advised to carry a tablet at all times to use
prophylactically in advance of high risk or stressful situations
(Leavitt 1998a, Resnick 1998).

Safety

Clinical trials have consistently concluded that naltrexone is
medically safe, which prompted Gold and colleagues to assert that
“the major side effect of naltrexone is the prolongation of life”
(Gold et al. 1982).

Naltrexone has been associated in detoxified opioid-addicted
persons with infrequently reported nausea, gastric discomfort,
headaches, sleep disturbances, drowsiness, skin rashes, and
decreased appetite (Gold et al. 1982; Gonzales and Brogden 1988),
which usually dissipate after the first 1 to 2 weeks of treatment
(Rounsaville 1995). Medication might be switched from evenings
to mornings, or taken after meals, to alleviate many symptoms
(Dougherty and House 2001). It has been suggested that some
effects might be attributed to a mild, temporary abstinence syn-
drome influenced by naltrexone’s complete opioid blockade
(Gonzales and Brogden 1988; Marrazzi et al. 1995).

Naltrexone undergoes first-pass metabolism in the liver via glu-
curonic acid conjugation, and does not interact with drugs metabo-
lized via P450 enzyme system pathways. Therefore, it has been used
effectively and safely in conjunction with numerous psychotropic
agents for treating concurrent psychiatric disorders, such as anxiety
or depression (Gold et al. 1982).

Some prescribers have been concerned about a possible need
for frequent liver enzyme monitoring due to effects of naltrexone on
liver function noted in the product literature (DEPADE® 2000;
ReVia® 1997). These precautions resulted primarily from a single
postmarketing study in which there were elevated liver enzymes in
small groups of obese patients, age 40 and above, receiving 300
mg/day of naltrexone (Pfohl et al. 1986).

minor liver abnormalities were treated with

naltrexone without developing clinical prob-
lems or worsening of hepatic function. However, product labeling
indicates that naltrexone is contraindicated in patients with acute
hepatitis or liver failure.

There also have been concerns about opioid overdose in persons
who discontinue naltrexone and impulsively take opioids, since there
is a loss of tolerance and upregulation of opioid receptors while on
naltrexone (Hardman and Limbird 1995; Miotto et al. 2002).
However, Miotto and colleagues (2002) recently commented that, in
cases reported to date, “there did not appear to be an association
between naltrexone taking and overdose or suicide,” and detrimental
effects of opioid supersensitivity induced by naltrexone have not
been confirmed. Furthermore, in patients actively taking naltrexone,
Kleber (1985) observed that overdose from attempting to override
the opioid blockade is theoretically possible but was not a clinical
problem during the extensive research on naltrexone.

Retention/Compliance Critical
The success of a naltrexone-assisted rehabilitation program

hinges on patient retention in treatment and compliance (adherence)

with taking the medication (Gold et al. 1982). Naltrexone mainte-
nance is effective as long as the drug is taken as prescribed. Even if
impulsive opioid use occurs, it has no more effect than placebo and

the patient is protected from relapse (Brewer 1996; Resnick 1998).
However, qualities of naltrexone that may hinder retention and

compliance need recognition (Gold et al. 1982; Renault 1980):

e There is no direct relief of unpleasant symptoms afforded by
naltrexone (a quality shared by many other medications, such as
antihypertensives, which have compliance difficulties).

*  Terminating naltrexone or skipping doses does not precipitate
severe withdrawal, as do opioids.

*  Within a day or two of stopping naltrexone, effects of opioids
can be felt; thus, recidivism can be swift.

As noted above, retention and compliance have been best in
motivated individuals with strong support systems. Conversely, indi-
viduals with few socioeconomic supports or incentives for rehabili-
tation tend to fare poorly (Resnick 1998).

Patients, as well as their support persons, need education on
how naltrexone works and the critical importance of absolute com-
pliance with the dosing regimen. It is advisable to assign a medica-
tion-monitoring person with whom the patient lives; although, in
some cases an employer, parole officer, clinic nurse, or other author-
ity figure has been used (Resnick 1998).

Periods of increased stress or physical discomfort of any kind
have been identified as factors influencing treatment discontinuation
(Grey et al. 1986). Medical monitoring, intensive psychosocial
interventions, and naltrexone dose adjustments might be helpful
during such times.




Adjunctive Psychosocial Therapy

Clinicians have typically found that
merely alleviating physical dependence on
opioids does not result in sustained abstinence
following detoxification (Gold et al. 1982).
Furthermore, patients taking naltrexone, and
some healthcare practitioners, tend to wrongly
view the medication as a treatment that will
produce a “cure” for opioid addiction
(Crabtree 1984).

Naltrexone actually creates circumstances

Naltrexone creates
circumstances allowing
rehabilitative
treatment to
take place.

Practice Implications

Although certain patients appear to be
optimal candidates for naltrexone therapy, as
described above (Table 2), it has been difficult
to predict which individuals will be most
receptive to this approach and will do well on
it (Judson and Goldstein 1984). To date, there
are no definitive guidelines for patient selec-
tion; however, if multiple treatment options
are made available, patients may well select
the modality that is best for themselves

allowing rehabilitative treatment to take place,
by facilitating an opioid-free setting unencum-
bered by triggering cues and conditioned abstinence symptoms
(Resnick 1998). Adjunctive psychiatric evaluations, counseling,
family therapy, participation in 12-step groups, and other psychoso-
cial interventions are vitally important (Leavitt 1998a), and these
must be tailored to individual patient needs (Ginzburg and Glass
1984; Kleber 1985).

Therapy involving families and/or “significant others™ has been
repeatedly recommended as beneficial (Brewer 1996; Crabtree 1984;
Galanter 1993; Kleber 1985; Rounsaville 1995), partially because
these persons serve as “coercive agents” fostering treatment reten-
tion and compliance (Kleber 1985). Naltrexone combined with
behavioral and family therapy has improved long-term retention in
treatment more than four-fold compared with patients receiving nal-
trexone alone (Gonzales and Brogden 1988).

Pragmatic Perspective

Investigations of naltrexone for opioid addiction have not
assessed the efficacy of specific psychotherapeutic modalities.
However, clinical trials of the drug for alcoholism found that
therapy centered primarily on drug-abstinence was much less
effective than coping skills training that helped patients identify
triggers and avoid relapse. With this latter approach, naltrexone-
treated patients still tended to sample alcohol at some point, but
they significantly decreased the extent of drinking and rate of
progression to full relapse. Those who drank also experienced
significant reductions in craving, as naltrexone extinguished
conditioned responses to alcohol (Leavitt 2002). Coping-skills
therapy in conjunction with naltrexone might be similarly
beneficial for opioid-dependent persons.

Church and colleagues (2001) observed that 78% of patients
used alcohol and other nonopioid drugs during naltrexone therapy.
However, those with intermittent drug use actually fared better — in
terms of medication compliance, treatment retention, and opioid
avoidance — than those who were either immediately abstinent or
habitual heavy users.

Other substances might be used as a coping mechanism, or
alternate form of self-medication, while the patient is blocked by nal-
trexone from opioid effects. Church et al. (2001) proposed that this
recommends a pragmatic perspective recognizing that occasional
drug use may be a normal component of the recovery process for
some persons. Further research is needed to determine if naltrexone
dose adjustments or specific psychotherapeutic interventions could
be helpful in dealing with the overall drug problem.

(Volpicelli and Szalavitz 2000).

Just as with the medication management
of other serious chronic illness, a pragmatic strategy using naltrex-
one seeks to achieve remissions when possible, limit relapses, slow
physical deterioration, and support patients in improving their quali-
ty of life. Patients completing opioid rehabilitation treatment should
be educated to return to naltrexone in the event of opioid relapse or
if they feel vulnerable to opioid use (Rawson and Tennant 1984).

Clinical Action Steps

In sum, there are several requirements for successful naltrexone
therapy:

» achieving sufficient motivation in patients to begin

treatment;

» successfully withdrawing patients from illicit opioids or
methadone, and keeping them opioid-free until it is safe to
start naltrexone;

* maximizing retention in treatment and compliance with
taking naltrexone;

* involving family and/or significant others in the therapeutic
process.

Treatment plans using naltrexone ideally respond to individual
patient needs and, in that regard, practitioners may want to consider
the following evidence-based conclusions:

1. Naltrexone is effective in a variety of treatment settings
where motivation to stay in treatment, avoid opioid use, and
take medications is supported by appropriate psychosocial
therapy.

2. Therapy providing coping skills to identify triggers and
avoid relapse if opioid and/or other drug use occurs may be
more beneficial than a strict abstinence orientation.

3. Patients and their support persons need education on how
naltrexone works and how to use it.

4. Individualized dosing quantities and flexible dosing sched-
ules are possible and may be helpful.

5. Extended time in treatment while on naltrexone is benefi-
cial, followed by “targeted” use of naltrexone as necessary
for an indefinite period.

Presently available evidence indicates that, although naltrexone
is not a cure for opioid dependence, it can be an essential component
of a multifaceted program of rehabilitation. Outcomes for naltrex-
one-assisted treatments have varied; however, as Resnick (1998) has
asserted, “for each individual protected from relapse, it is a 100%
effective treatment.”




References

Azatian A, Papiasvilli A, Joseph H. 1994. A study of the use of clonidine and naltrexone in
the treatment of opioid addiction in the former USSR. J Addict Dis. 13(1):35-52.

Brahen LS, Henderson RK, Capone TJ, Kordal N. 1984. Naltrexone treatment in a jail work-
release program. J Clin Psychiatry. 45(9 Pt 2):49-52.

Brewer C. 1996. On the specific effectiveness, and under-valuing, of pharmacological treat-
ments for addiction: a comparison of methadone, naltrexone and disulfiram with psy-
chosocial interventions. Addiction Res. 3(4):297-313.

Buntwal N, Bearn J, Gossop M, Strang J. 2000. Naltrexone and lofexidine combination treat-
ment compared with conventional lofexidine treatment for in-patient opiate detoxification.
Drug Alcohol Depend. 59(2):183-188.

Campbell M, Anderson LT, Small AM, Locascio JJ, Lynch NS, Choroco MC. 1990.
Psychopharmacol Bull. 26:130-135.

Carroll KM. 1997. Integrating psychotherapy and pharmacotherapy to improve drug abuse
outcomes. Addict Behav. 22(3):233-245.

Church SH, Rothenberg JL, Sullivan MA, Bornstein G, Nunes EV. 2001. Concurrent sub-
stance use and outcome in combined behavioral and naltrexone therapy for opiate
dependence. Am J Drug Alcohol Abuse. 27(3): 441-452.

Cornish JW, Metzger D, Woody GE, et al. 1997. Naltrexone pharmacotherapy for opioid
dependent federal probationers. J Subst Abuse Treat. 14(6):529-534.

Crabtree BL. 1984. Review of naltrexone, a long-acting opiate antagonist. Clin Pharm.
3(3):273-280.

Croop RS, Faulkner EB, Labriola DF, for the Naltrexone Usage Study Group. 1997. The safe-
ty profile of naltrexone in the treatment of alcoholism. Arch Gen Psychiatry. 54:1130-1135.

CSAT (Center for Substance Abuse Treatment). 2001. OxyContin® prescription drug abuse.
CSAT Advisory. April 2001;1(1).

DEPADE?® (naltrexone hydrochloride) [package insert]. 2000. St. Louis, Mo: Mallinckrodt Inc.

Dougherty RJ, House S. 2001. Increasing compliance with naltrexone. J Addict Dis.
20(2):138.

Galanter M. 1993. Network therapy for addiction: a model for office practice. Am J Psychiatry.
150(1):28-36.

Gerra G, Marcato A, Caccavari R, et al. 1995. Clonidine and opiate receptor antagonists in
the treatment of heroin addiction. J Subst Abuse Treat. 12(1):35-41.

Ginzburg HM, Glass WJ. 1984. The role of the National Institute on Drug Abuse in the devel-
opment of naltrexone. J Clin Psychiatry. 45(9 pt 2):39-41.

Gold MS, Dackis CA, Pottash ALC, et al. 1982. Naltrexone, opiate addiction, and endor-
phins. Med Res Rev. 2(3):211-246.

Gonzales JP, Brogden RN. 1988. Naltrexone: a review of its pharmacologic and pharmaco-
kinetic properties and therapeutic efficacy in the management of opioid dependence.
Drugs. 35(3):192-213.

Grey C, Osborn E, Reznikoff M. 1986. Psychosocial factors in outcome in two opiate addic-
tion treatments. J Clin Psychol. 42(1):185-189.

Hardman JG, Limbird LE, eds. 1995. Goodman & Gilman’s The Pharmacological Basis of
Therapeutics. 9th ed. New York: McGraw-Hill.

Heinala P, Alho H, Kiianmaa K, Lonnqvist J, Kuoppasalmi K, Sinclair JD. 2001. Targeted use
of naltrexone without prior detoxification in the treatment of alcohol dependence: a facto-
rial double-blind, placebo-controlled trial. J Clin Psychopharmacol. 21(3):287-292.

Judd LL, panel chair. 1997. Effective Medical Treatment of Heroin Addiction. Consensus
Development Statement. Bethesda, MD; National Institutes of Health, November 19,
1997;15(6). Available at http://consensus.nih.gov/ cons/108/108_intro.htm. Access
checked July 16, 2002.

Judson BA, Goldstein A. 1984. Naltrexone treatment of heroin addiction: one-year follow-up.
Drug Alcohol Depend. 13(4):357-365.

Kleber HD. 1985. Naltrexone. J Subst Abuse Treat. 2(2):117-122.

Kranzler HR, Tennen H, Penta C, Bohn MJ. 1997. Targeted naltrexone treatment of early
problem drinkers. Addictive Behav. 22(1):431-436.

Leavitt SB. 1998a. The naltrexone nexus: part 1, setting the stage. Addiction Treatment
Forum. 7(2). Available at www.atforum.com. Access checked July 16, 2002.

Leavitt SB. 1998b. The naltrexone nexus: part 2, “quick kicks.” Addiction Treatment Forum.
7(3). Available at www.atforum.com. Access checked July 18, 2002.

Leavitt SB. 2002. Evidence for the efficacy of naltrexone in the treatment of alcohol depen-
dence (alcoholism). Addiction Treatment Forum: Naltrexone Clinical Update. Available at
www.atforum.com.

Lifrak PD, Alterman Al, O’Brien CP, Volpicelli JR. 1997. Naltrexone for alcoholic adolescents
[letter]. Am J Psychiatry. 154(3):439-440.

Marrazzi MA, Bacon JP, Kinzie J, Luby ED. 1995. Naltrexone use in the treatment of anorex-
ia nervosa and bulimia nervosa. Int Clin Psychopharm. 10(3):163-172.

Marrazzi MA, Wroblewski JM, Kinzie J, Luby ED. 1997. High-dose naltrexone and liver func-
tion safety. Am J Addictions. 6(1):21-29.

Miotto K, McCann M, Basch J, Rawson R, Ling W. 2002. Naltrexone and dysphoria: fact or
myth? Am J Addictions. 11:151-160.

NIDA (National Institute on Drug Abuse). 2001. Epidemiological trends in drug abuse
advance report, December 2001. Community Epidemiological Working Group.
Bethesda, MD. See: http://www.nida.gov.

O'Brien CP, Childress AR, McLellan AT, Ternes J, Ehrman RN. 1984. Use of naltrexone to
extinguish opioid-conditioned responses. J Clin Psychiatry. 45(9 Pt 2):53-56.

ONDCP (Office of National Drug Control Policy). 2002. Estimated number of chronic and
occasional users of cocaine and heroin, 1988-2000. Available at: http:/www.white-
housedrugpolicy.gov. Access checked July 11, 2002.

Pfohl DN, Allen JI, Atkinson RL, et al. 1986. Naltrexone hydrochloride (Trexan): a review of
serum transaminase elevations at high dosage. NIDA Res Monogr. 67:66-72.

Rawlins M, Randall M, Meyer RE, McNamee HB, Mirin SM. 1976. Aftercare on narcotic
antagonists: prospects and problems. Int J Addict. 11(3):501-511.

Rawson RA, Tennant FS Jr. 1984. Five-year follow-up of opiate addicts with naltrexone and
behavior therapy. NIDA Res Monogr. 49:289-295.

Renault PF. 1980. Treatment of heroin-dependent persons with antagonists: current status.
In Willette RE, Barnett G, eds. Naltrexone Research Monograph 28. Washington, DC;
Natl Inst Drug Abuse: 11-22.

Resnick RB. 1998. A practitioner’s experience with naltrexone. Presentation at: the American
Society of Addiction Medicine, 29th Annual Scientific Conference; April 17, 1998; New
Orleans, LA.

ReVia® (naltrexone hydrochloride tablets) [package insert]. 1997. Wilmington, Del: DuPont
Pharma.

Rosenberg D. 2002. Oxy'’s offspring. Newsweek. April 22, 2002:37.

Roth A, Hogan I, Farren C. 1997. Naltrexone plus group therapy for the treatment of opiate-
abusing health-care professionals. J Subst Abuse Treat. 14(1):19-22.

Rounsaville BJ. 1995. Can psychotherapy rescue naltrexone treatment of opioid addiction?
NIDA Res Monogr. 150:37-52.

SAMHSA (Substance Abuse and Mental Health Services Administration). 2002. The DASIS
Report: treatment admissions for injection drug abuse. Available at http://www.drugabus-
estatistics.samhsa.gov/. Access checked July 15, 2002.

Sax DS, Kornetsky C, Kim A. 1994. Lack of hepatotoxicity with naltrexone treatment. J Clin
Pharmacol. 34(9):898-901.

Schifano F, Marra R. 1990. Naltrexone for heroin addiction: encouraging results from lItaly.
Int J Clin Pharmacol Ther Toxicol. 28(4):144-146.

Valentine NM, Meyer RE. 1976. Narcotic antagonists. Treatment tool for addiction. Nurs Clin
North Am. 11(3):541-549.

Volpicelli JR. 2001. Optimizing naltrexone treatment of alcoholism. Presentation via
AlcoholMD.com, February 21, 2001. Available online at: http://www.alcoholmd.com/
pro/index.asp?id=live. Access checked January 22, 2002.

Volpicelli JR, Szalavitz M. 2000. Recovery Options: The Complete Guide. New York; Wiley.

Washton AM, Gold MS, Pottash AC. 1984. Successful use of naltrexone in addicted physi-
cians and business executives. Adv Alcohol Subst Abuse. 4(2):89-96.

Wikler A. 1948. Recent progress in research on the neurophysiologic basis of morphine
addiction. Am J Psychiatry. 105:329-338.

Wikler A. 1973. Dynamics of drug dependence: implications of a conditioning theory for
research and treatment. Arch Gen Psychiatry. 28:611-616.

Yeo BK. 1997. What you need to know: addiction - prescribing naltrexone. Singapore Med
J. 38(2):92-93.

AT Forum thanks the following reviewers for their comments and
suggestions: Herbert Kleber, MD, Columbia University, New York,
NY; Richard Resnick, MD, New York University College of Medicine,
New York, NY; David Sinclair, PhD, National Public Health Institute
(KTL), Helsinki, Finland.

DEPADE?® is a registered trademark of Mallinckrodt Inc.; ReVia® is a
registered trademark of the DuPont Merck Pharmaceutical Company.

ADDICTION TREATMENT

is published by: Addiction Treatment Forum
P.O. Box 685
Mundelein, IL 60060

Editor: Stewart B. Leavitt, Ph.D.
Art Director: Julia Kim
©2002 Clinco Communications, Inc.

Addiction Treatment Forum is made possible by an educational grant from Mallinckrodt Inc.,
a distributor of naltrexone (DEPADE®).

August 2002




