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(3) 457–470, 1997.—Behavioral and pharmacological therapies have
been used alone and in combination for the treatment of substance abuse; however, to date, no single treatment approach for
psychostimulant abuse has demonstrated widespread efficacy. This paper describes the various functions that are served by
both behavioral therapies and pharmacotherapies and their respective mechanisms of action. It is argued that combined
treatments can be expected to produce additive effects because the two approaches operate through different and potentially
complementary mechanisms. Illustrations of these underlying principles and experimental support for the use of combined
treatments are drawn from smoking cessation research, which has broadly applied combined behavioral and pharmacological
therapies for treating abuse of nicotine, a mild stimulant. In addition, the results of recent studies that have evaluated the ef-
ficacy of behavioral techniques and/or potential pharmacotherapies for treating cocaine abuse are reviewed. Finally, method-
ological strategies are recommended for future evaluations of combined therapy approaches to conclusively evaluate sepa-
rate and combined efficacy of treatments for psychostimulant abuse. © 1997 Elsevier Science Inc.
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Stimulants Treatment

 

THE conceptual and empirical basis for combined behavioral
and pharmacological approaches to the treatment of stimu-
lant abuse will be described in this paper. The first section ex-
amines the methods employed and functions served by behav-
ioral versus pharmacological treatments. We propose the
thesis that combined treatments can be expected to produce
additive effects because the two approaches operate through
different and potentially complementary mechanisms. The
second section uses smoking cessation treatment to illustrate
the separate and combined effects of behavioral and pharma-
cological therapies in the treatment of a prototypic stimulant
abuse disorder. The data demonstrate that each type of treat-
ment has only partial efficacy when implemented separately
but that efficacy is enhanced when the two approaches are
combined. The third and final section reviews the current
state of the art for treatment of cocaine dependence and
makes suggestions for the most rational approach to this
treatment development effort. We conclude that evaluation of
new medications for stimulant abuse needs to proceed with
increased attention to the types of concurrent behavior ther-
apy employed and to outcome measurement strategies that
may enhance ability to detect alterations in drug use as well as

complete abstinence. The reader is referred to a recent NIDA
Monograph (69) for additional perspectives on the issues and
data reviewed herein.

 

CONCEPTUAL FRAMEWORK FOR COMBINED THERAPIES

 

The primary goal of substance abuse treatment is to stop
use of the target substance and then to support abstinence for
as long as possible. Available to accomplish this mission are
pharmacotherapies that involve administration of medica-
tions and behavioral or psychological therapies that involve
interpersonal contact with a trained therapist. In this section
we describe briefly the conceptual underpinnings, methods,
goals, and mechanisms of each of these approaches and de-
velop the thesis that the behavioral and pharmacological treat-
ments operate by sufficiently different methods and mecha-
nisms that their effects can be expected to be complementary
and potentially additive when used in combination.

 

Pharmacotherapies

 

Pharmacological treatments for substance abuse grow out
of a medical model that seeks to understand the disorder, and
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indeed all aberrant human behaviors, in terms of underlying
neurochemical perturbations and imbalances. In the case of
substance abuse, the neurochemical abnormality could be a
preexisting perturbation that acts as a precursor to substance
abuse and once corrected would eliminate the aberrant be-
havior (e.g., correcting an underlying depression). Alterna-
tively, the imbalance or abnormality could be something
caused directly by chronic exposure to drugs of abuse, in
which case a medication might help to restore the organism to
homeostasis more quickly. Thus, medications may relieve un-
pleasant physical withdrawal symptoms that frequently occur
after discontinuing drug use. Once an organism has been ex-
posed to reinforcing properties of a drug, it appears that the
learning circuits activated are long-lived and difficult to eradi-
cate (79). The effects of learning and conditioning during drug
exposure may underlie drug craving, which is characterized by
intrusive thoughts about the drug that persist well beyond ces-
sation of use. Medications that could relieve craving would be
particularly useful in the treatment of psychostimulant abuse.
Finally, medications might have practical utility by function-
ally altering the biological effects of abused substances (i.e.,
alteration or blockade of drug effects). A medication that
completely blocked, or at least markedly attenuated, the rein-
forcing effects of the abused drug could be an ideal treatment
agent because elimination of the discriminative and reinforc-
ing drug effects should concurrently result in reduction of
drug-seeking and self-administration behaviors (62,63).

Currently, there are only three types of pharmacotherapies
available for treatment of substance abuse. These are: a) ago-
nists, such as methadone or the nicotine patch, that mimic the
pharmacology of the abused drug and substitute for it, providing
withdrawal relief and attenuating direct effects via cross-toler-
ance to the drug of abuse; b) antagonists, such as naltrexone,
that can block the receptor and eliminate the pharmacological
effects of the abused drug; and c) metabolic modulators, such
as disulfiram, that alter the psychoactive effects of the abused
drug by blocking its metabolism and/or causing accumulation
of a toxic metabolite. Because these are the only types of
medications currently known to be effective, they serve as the
models for the development of medications to be used in the
treatment of stimulant (i.e., amphetamine and cocaine) abuse.
Medications with novel mechanisms of action may, of course,
emerge through future development efforts.

 

Behavioral and Psychological Therapies

 

The development of specific pharmacotherapeutic inter-
ventions that can modulate effects of cocaine and other stimu-
lant drugs and/or reverse the sequelae of chronic drug exposure
could be extremely helpful for treatment efforts. However,
experience to date suggests that no medication is likely to be a
magic bullet that can operate independently to cure stimulant
abuse. Thus, it is a virtual certainty that behavior therapies
will be needed to act in concert with medications and to fulfill
functions that cannot be addressed by medications alone.

In contrast to the medical model represented by pharma-
cological treatments, behavioral therapies or psychotherapies
based on learning and psychosocial models of drug abuse pro-
pose that the dysfunctional behavior is developed and sup-
ported through mechanisms that include expectancies, model-
ing, and secondary social reinforcement as well as the primary
direct reinforcing properties of abused drugs. Instead of tar-
geting specific neurochemical systems or metabolic pathways,
behavioral therapies and psychotherapies seek to directly al-
ter drug-seeking and other behaviors of the drug abuser. Thus,

any resultant effects on structure or function of the central
nervous system are indirect. The goals of therapy are to stop
drug use, to prolong periods of abstinence (achieving perma-
nent abstinence if possible), and to enhance medication com-
pliance as needed. Some of the most pharmacologically effica-
cious treatment medications available—the opiate antagonist
naltrexone is an example—are essentially useless in practice
because compliance is typically very poor in populations of
opiate drug abusers (66,77). Techniques used to accomplish
the first two goals include teaching skills to avoid relapse and
improving the skills and resources available to sustain a non-
drug-abusing lifestyle. It should be noted that substance abuse
is one of the only chronic relapsing disorders where there is an
expectation that one course of therapy will prevent relapse in-
definitely. This may be an unrealistic expectation for a chronic
relapsing disorder, and long-term care with repeated interven-
tions may be needed to address substance abuse disorders
fully. However, to the extent that the therapy enhances be-
haviors that are incompatible with drug use (e.g., correcting
chronically dysfunctional employment and relationship prob-
lems), the long-term efficacy of therapy may be improved.

Three broad types or schools of therapy are generally used
for individual treatment of substance abuse (family therapy
and therapeutic community milieu treatments are also em-
ployed at institutions where expertise and resources are avail-
able): a) 12-step recovery, which seeks to fundamentally
change the behaviors, beliefs, and values of the drug abuser
via spiritual awakening and participation in a structured life-
long program of recovery (31,64); b) behavioral and cogni-
tive–behavioral therapies (including relapse prevention skills
training and community reinforcement therapy), which seek
to equip the drug abuser with skills needed to resist drug use
and to modify the environment such that nondrug sources of
reinforcement are enhanced (87); and c) psychotherapies [such
as supportive–expressive therapy (95)], which focus on feel-
ings, perceptions, and interpersonal relationships of the drug
abuser and seek to steer these into more satisfying and healthy
directions so that the need to use drugs as a coping behavior is
reduced. While this does not represent an exhaustive list of
therapeutic approaches used in the treatment of substance
abuse, it does include the most widely used approaches. In
contrast to pharmacotherapies, where the goal is a highly spe-
cific intervention that targets the effects of a single drug or
class of drugs, behavior therapies are thought to be generic
and applicable across all categories of substance abuse. Thus,
treatments developed for use with other types of substance
abuse may also be effective for treatment of stimulant abusers.

 

Rationale for Combined Treatments

 

Although behavioral and pharmacological treatments are
vastly different in their methods, they can be conceptualized
as serving common treatment goals such as removal of drug-
related cues that may promote relapse [see (52) for a more
thorough analysis of functional similarities]. Further, it is pos-
sible that these two treatment approaches ultimately operate
on a final common neurochemical pathway to produce benefi-
cial effects. In spite of the potential overlaps in function and
final common pathway, it seems clear that medications and
behavior therapies operate by very different mechanisms to
achieve improvements in drug-using behaviors. In the case of
pharmacotherapies, activity is directed at modifying drug ef-
fects via alteration in neurochemical systems, whereas behav-
ior therapies act directly to alter drug-seeking, with any ef-
fects on neurochemical systems being secondary. Thus, the
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main rationale for combining these treatments is that additive
effects may be expected when drug-using behaviors are at-
tacked using multiple interventions that operate via different
mechanisms [see (10,42,43) for further discussion of the mech-
anism of combined behavioral and pharmacological therapies
in treatment of substance abuse]. An important principle is il-
lustrated for a hypothetical case in Fig. 1: currently available
therapies, both pharmacological and behavioral, are only par-
tially effective. However, when the two types of treatment are
combined, an increase in maximum efficacy is observed. This
principle will be illustrated in the next section for the case of
tobacco dependence treatment and can be expected to oper-
ate in the treatment of cocaine and other stimulant abuse as
well.

 

SMOKING CESSATION TREATMENT: A MODEL FOR 
COMBINED INTERVENTION

 

Smoking cessation provides a relevant and instructive ex-
ample of the use of combined therapies and has been selected
to illustrate the effects of combined treatment for three rea-
sons. First, nicotine, which causes release of catecholamines
from the adrenal medulla, has dominant actions in humans as
a mild stimulant (7). Thus, principles that apply to its treat-
ment may have relevance to treatment of other stimulant
drugs as well. Second, effective pharmacotherapies are now
marketed for the treatment of tobacco dependence in the
form of the nicotine patch and nicotine gum. Finally, a consid-
erable amount of research has focused on the interaction be-
tween pharmacological and behavioral therapies in the treat-
ment of tobacco smoking and a rich data base is available.

 

Nicotine Pharmacotherapy

 

In a previous section, three desirable functions of pharma-
cotherapy were described: a) correction of underlying neuro-
chemical imbalances that may cause or contribute to substance
abuse, b) alleviation of postcessation withdrawal symptoms,
including the persistent cognitive symptom of drug craving,
and c) blockade or attenuation of reinforcing drug effects,
with resulting reduction in self-administration of the abused
substance. This section examines the effects of nicotine substi-
tution therapy with regard to functions b and c, which are the
relevant mechanisms of action for this therapy.

 

Tobacco withdrawal symptom relief. 

 

Cessation of tobacco
use results in a reliable cluster of symptoms including irritabil-
ity, anxiety, and difficulty concentrating (44,45), as well as ob-
jective performance disruption (84). Numerous studies have
documented the ability of nicotine substitution therapies, in-
cluding the patch (90) and gum (32,44,46), to at least partially
relieve these symptoms. Figure 2 shows data from a study by
Gross and Stitzer (32) in which subjects, randomly assigned to
use placebo or active 2-mg nicotine polacrilex gum, rated
symptoms weekly during a 10-week period of verified absti-
nence. The study showed that symptoms peaked during the
first postcessation week for placebo gum subjects and then de-
clined steadily over the first 4–5 postcessation weeks. Active
gum subjects experienced fewer and milder symptoms from
the start, and these symptoms were more quickly resolved.
Specific symptoms reliably suppressed by nicotine substitu-
tion therapy included irritability, anxiety, difficulty concen-
trating, and increased hunger. The symptom of craving is also
typically reduced by active as compared with placebo nicotine
replacement therapy. For example, the right-hand panel of
Fig. 2 shows unpublished data from the Gross and Stitzer (32)
study illustrating the effects of 2-mg nicotine gum on weekly
reports of craving. The small and statistically nonsignificant
reduction of craving observed is consistent with other reports
[e.g., (46)]. In some studies, however, craving reductions of
similarly small magnitude produced by the nicotine patch or
nicotine gum have achieved statistical significance [e.g.,
(44,90)]. These differences across studies may be accounted
for, in part, by differences in sample size and resultant power
to detect small effects. Thus, although nicotine substitution
therapy attenuates craving to some degree, it clearly does not
eliminate this troublesome symptom.

 

Attenuation of reinforcing drug effects. 

 

The effects of nicotine
substitution on the reinforcing effects of cigarette smoking
have been examined in several studies using subjective effect
measures. These studies have directly or retrospectively as-
sessed the subjective response to cigarettes in patients who
are receiving various forms of nicotine replacement therapy.
In one study (23), smokers wore active (delivering 15 mg nico-
tine/16 h) and placebo patches for 1 week each in counterbal-
anced order. During this time, they were instructed to smoke
as usual in their natural environment and to visit the labora-
tory for data collection once weekly. Figure 3 shows subject
ratings of the satisfaction derived from cigarettes during the
previous week (satisfaction being a measure that is assumed
to reflect the reinforcing properties of nicotine). These ratings
were significantly reduced during active versus placebo patch
treatment. However, the absolute magnitude of the reduc-
tions was in fact quite small. Mixed results have been ob-
tained in other studies. Smoking satisfaction scores were re-
duced when subjects chewed active versus placebo nicotine
polacrilex gum during a laboratory experiment (67), but were
not altered in a dose–effect study of the nicotine patch (71).

FIG. 1. A hypothetical model for combined effects of behavioral
and pharmacological treatments. Percentage of successful cases is
shown as a function of the dose of therapy delivered. A behavior
therapy delivered alone (solid line) produces more successful cases as
the dose (e.g., number and duration of sessions) is increased.
However, the therapy has limited efficacy, with a ceiling at higher
doses. When the behavior therapy is combined with a pharmaco-
therapy (dotted line), the maximum effect is increased. It is proposed
that the boost in efficacy with combined treatment is due to additive
effects of treatments with independent mechanisms of action.
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Thus, nicotine substitution, when used in therapeutically rec-
ommended doses, only partially and inconsistently attenuates
the subjective effects of tobacco smoking.

Several studies have directly examined the reinforcing ef-
fects of tobacco as a function of nicotine substitution levels us-
ing the self-administration paradigm (i.e., the number of ciga-
rettes smoked). Nemeth-Coslett and colleagues (67) found
that subjects smoked an average of 2.64 cigarettes in a 90-min
laboratory session when they had chewed gum containing 8
mg nicotine, as compared with 3.04 cigarettes when placebo
gum had been chewed prior to the session. In a study by Pick-
worth et al. (71), where subjects could smoke ad lib while
wearing transdermal patches containing 0, 22, or 44 mg nico-
tine, smoking decreased from 17 cigarettes per day for the
placebo patch condition to 13.4 cigarettes per day for the
highest dose patch condition. Finally, Benowitz and Jacob (8)
conducted an elegant study in which placebo or active nico-
tine was infused intravenously over a 14-h period to subjects
residing on a residential research unit under close medical su-
pervision. Nicotine infusion doses were designed to match the
subjects’ plasma nicotine levels observed during normal smok-
ing and thus to simulate a nicotine level higher than that typi-
cally achieved by currently available nicotine substitution prod-
ucts. The average number of cigarettes smoked decreased
from 25.5 on placebo infusion days to 19.9 on nicotine infu-
sion days, a reduction of 4.5 cigarettes per day or about 20%.
Thus, data from cigarette self-administration studies support
the conclusions from studies incorporating subjective effects
ratings: nicotine substitution is only partially effective in
blocking the reinforcing effects of tobacco cigarette smoking.

Overall, nicotine substitution therapy appears to be most
effective in relieving somatic and psychological symptoms of

tobacco withdrawal (irritability, anxiety, difficulty concentrat-
ing, increased hunger), but at doses typically employed has
only partial efficacy in attenuating the reinforcing effects of
tobacco smoking, in reducing tobacco self-administration, and
in relieving postcessation cravings. Thus, nicotine substitution
therapy serves some but not all of the functions that are desir-
able for a pharmacological intervention.

 

Smoking Cessation Behavior Therapy

 

Among the several distinct types of behavioral and psycho-
logical therapy described above for treatment of substance
abuse disorders, a cognitive–behavioral relapse prevention skills
training approach has been widely adopted for use in smoking
cessation treatment. This involves teaching smokers to iden-
tify and avoid high-risk relapse situations and to adopt alter-
native coping behaviors that can be used instead of smoking
when risky situations cannot be avoided. Although the ele-
ments of treatment may be similar, there are wide variations
in the amount and intensity of therapy provided across treat-
ment settings. For example, while relapse prevention strate-
gies are described in all smoking cessation self-help pamphlets
and booklets, more intensive implementation during face-to-
face counseling includes individualized identification of high-
risk situations and supervised skills practice. This consistency
in content but variation in intensity of therapy allows dose–
effect relationships to be examined for behavioral as well as
pharmacological treatments.

In a previous section, three desirable functions of a behav-
ioral therapy were outlined. These were: a) stop drug use (i.e.,
initiate abstinence), b) prolong abstinence, usually by teach-
ing relapse prevention skills and enhancing behaviors incom-

FIG. 2. Nicotine gum therapy for smoking cessation. The left-hand panel illustrates total scores on a 16-item tobacco withdrawal scale (mean 6
SEM) for subjects using active 2-mg (closed circles) or placebo (open circles) nicotine gum during a 10-week treatment program. Data shown are
means for 20 subjects per group who sustained abstinence for 10 postcessation weeks, with abstinence verified via frequent carbon monoxide
checks (abstinence criteria 5 CO ø 8 ppm). Each item was rated weekly by the patient during a clinic visit on a 4-point scale with 0 5 none, 1 5
slight, 2 5 moderate, 3 5 severe. The right-hand panel shows adjusted means from the single item “How strong are your cravings for a
cigarette?”; baseline scores on this item were used as the covariate. This item is included in the total score shown in the left-hand panel. [From
Gross and Stitzer (32).]
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patible with drug use, and c) improve medication compliance.
Only abstinence prolongation via relapse prevention training
will be discussed in detail here.

 

Abstinence initiation and medication compliance. 

 

With re-
gard to abstinence initiation, clinical trials of smoking cessa-
tion interventions rarely report these rates both because
smokers who volunteer for behavioral treatment tend to have
high abstinence initiation rates and because the emphasis of
these clinical trials is generally on long-term outcomes. Thus,
the first relapse survival point reported may be at 4–6 weeks
postcessation, a point that includes both those patients who
never quit and those with early relapse. Because reliable ab-
stinence initiation is an important goal of an efficacious treat-
ment, it would be helpful if this outcome was more uniformly
reported in clinical trials involving behavioral interventions.
Medication compliance is a more significant problem with nic-
otine gum than with the patch. Although compliance with rel-
atively higher rates of gum use has been associated with better
treatment outcomes [e.g., (51)], the impact of participation in
behavior therapy on gum use compliance has been infre-
quently evaluated or reported (42,43).

 

Abstinence prolongation. 

 

There has been considerable in-
terest in evaluating the specific efficacy of the relapse preven-
tion skills training element of smoking cessation therapy, as
this has both conceptual and practical importance in develop-
ing cost-effective treatment interventions for smokers. Three
well-designed studies have demonstrated the partial efficacy

of relapse prevention skills training (29,36,85). All of these
studies were characterized by rigorous experimental design,
including random assignment to treatment conditions and
biochemical verification of abstinence outcomes. All studies
delivered intensive (6–10 h) relapse prevention training whose
effects were contrasted with an intensity-matched control
condition. Thus, experimental and control subjects met with
counselors for an equal amount of time, but control subjects
engaged in discussions of motivational and health-related is-
sues, whereas only the experimental groups received explicit
relapse prevention skills training. Remarkable consistency
was obtained in the outcomes across these studies. One-year
verified abstinence rates in the Hall et al. study (36) were
45.5% for skills training versus 30% for discussion control
subjects. In the Stevens and Hollis study (85), confirmed
1-year abstinence rates were 41% for skills training and 34%
for discussion control subjects. In the Goldstein et al. (29)
study, where only 6-month outcomes were reported, the be-
havioral treatment group attained 36.7% abstinence com-
pared with 17.5% for an educational control group. Figure 4
shows results from the two studies reporting 1-year outcomes
(36,85), illustrating the small but consistent improvement in
success rates engendered by relapse prevention skills training.
It is also notable from examination of the figure, however,
that the teaching of these skills did not slow or prevent relapse
from occurring over time. Thus, the small magnitude of effect
and the failure to slow relapse over time leads to the conclu-
sion that skills training has only partial efficacy in smoking
cessation treatment.

 

Interaction of Behavioral and Pharmacological Therapies

 

This section demonstrates that the combination of two par-
tially effective therapies that operate via different mecha-
nisms can enhance success rates beyond those typically ob-
served when either treatment is delivered alone. Evidence for
this assertion comes primarily from across-study comparison
of smoking cessation trials that employed different intensities
of behavior therapy while evaluating the efficacy of nicotine
polacrilex gum (16) or the nicotine patch (21). In general,
these across-study comparisons have documented higher over-
all success rates in clinical trials employing more versus less
intensive behavior therapy interventions. For example, in
studies employing the nicotine patch, absolute success rates at
the end of treatment are typically twice as high when intensive
face-to-face therapy as compared with minimal intervention
behavior therapy (e.g., physician advice) is delivered (20).

An illustration of this principle is provided by one recently
published report of two sequential nicotine patch studies con-
ducted at the same treatment site (20) in which active versus
placebo transdermal patches were tested under two different
behavior therapy support conditions. In the first study, sub-
jects received 1-h therapy sessions each week for 8 postcessa-
tion weeks, whereas in the second study, sessions were only
10–20 min in duration and were designed to simulate the type
of adjuvant treatment a smoker could receive in a physician’s
office. Figure 5 shows end-of-treatment outcomes (6 or 8 weeks
postcessation for the second and first studies, respectively) as
a function of treatment intervention. First, it is clear that ac-
tive patch enhanced abstinence rates under both behavior
therapy intervention conditions. Second, it can be seen that
high-intensity behavior therapy produced better absolute
rates of abstinence than did low-intensity therapy. Third, it is
interesting to note that active patch and high-intensity behav-
ior therapy produced very similar outcomes when delivered

FIG. 3. Subjective effects of cigarette smoking during placebo
versus active (15 mg/24 h) nicotine patch treatment. Subjects rated
satisfaction from smoking during laboratory visits conducted on the
last day of a 7-day period of patch treatment; ratings were retrospective
for the previous week, and active versus placebo patch treatment
order was counterbalanced. Subjects rated satisfaction from smoking
on a 10-cm visual analog scale with one end indicating “more than
usual,” the other end “less than usual,” and the middle “exactly the
same as usual.” Data shown are means 6 95% confidence intervals
for 30 subjects. Reduced satisfaction from smoking was statistically
significant ( p , 0.05). [From Foulds et al. (23).]
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alone. Finally, it can be seen that the best outcomes—nearly
60% abstinent at the end of treatment—were achieved when
active patch was combined with high-intensity behavior ther-
apy. Similar end-of-treatment abstinence rates were more re-
cently reported by Jorenby and colleagues (48) for smokers
treated with active patch under two similar intensities of be-
havior therapy.

 

Smoking Cessation Treatment Summary

 

Previous sections of this paper have discussed the effects of
both pharmacological and behavioral therapies for smoking
cessation. Each type of intervention serves important func-

tions and can be shown to improve smoking cessation out-
comes compared with relevant controls. However, the data
also demonstrate that neither existing behavioral nor pharma-
cological therapies are fully effective in accomplishing their
goals. Medications do not fully block reinforcing drug effects
nor completely suppress abstinence symptoms and cravings;
behavioral therapies do not fully prevent relapse in spite of
their best efforts to teach relapse prevention skills. Data pre-
sented in the last section, however, also support the conclu-
sion that a combination of pharmacological and behavioral
therapies, each of which are only partially effective, can boost
end-of-treatment success rates beyond those expected when
either treatment is delivered alone. This finding is not a fore-
gone conclusion. It is possible instead that the combination of
therapies would simply reproduce effects expected from the
most effective component of the combination. Typically, in
stop smoking clinical trials, differential outcomes observed at
the end of treatment are still apparent at longer term evalua-
tion time points. However, additional relapse also invariably
occurs after treatment ends, and differences between treat-
ment groups can disappear over time [e.g., (48)]. This high-

FIG. 4. Summary of two studies of cognitive–behavioral relapse
prevention treatment for smokers. The percentage of subjects
abstinent at the end of treatment and at 12-month follow-up is shown
for each study separately with smaller symbols; means for the two
studies are shown in larger symbols and connected by lines. In both
studies, smoking cessation treatment patients were randomly assigned
to receive relapse prevention skills training (closed circles) or an
intensity-matched discussion control therapy (open circles). In a
study by Hall et al. (36), subjects were assigned at treatment entry to
relapse prevention (n 5 57) or discussion therapy (n 5 66); treatment
was delivered in six sessions during treatment weeks 1, 2, 3 (two
sessions), 4, and 6. All subjects also received rapid or paced smoking
exercises during the first 3 postcessation weeks; data have been
collapsed on this factor. Relapse prevention skills training included
coping skills rehearsal, muscle relaxation techniques, and commitment
enhancement exercises. Discussion control utilized a questionnaire
on smoking attitudes to generate discussion and omitted any specific
skills training interventions. In a study by Stevens and Hollis (85), all
subjects received an intensive 4-day smoking cessation program with
daily (Monday through Thursday) 2-h group meetings. Following
this, abstinent subjects were randomly assigned to: a) skills conditions
in which they developed and actively rehearsed coping strategies
during three weekly meetings (n 5 184), b) social support control
condition in which they discussed, but did not develop or rehearse,
specific coping strategies during three weekly meetings (n 5 205), or
c) no-treatment control condition, without additional meetings
scheduled (n 5 198). Data are shown for groups a and b; the 12-
month outcome for group c did not differ from that for group b.

FIG. 5. End-of-treatment outcomes are shown for two studies of the
clinical effectiveness of the nicotine patch that utilized different
counseling procedures. In the first study, subjects randomly assigned
to receive active patch (n 5 44) were given 8 weeks of high-dose (22
mg) patch therapy; placebo subjects (n 5 43) also received 8 weeks of
patch. All subjects received weekly group counseling sessions of
approximately 1 h duration. In the second study, subjects randomly
assigned to receive active patch (n 5 57) received 4 weeks of high-
dose (22 mg) patch therapy followed by 2 weeks of tapered dose (11
mg); placebo subjects (n 5 55) received 6 weeks of patch. Counseling
consisted of eight 10–20-min individual weekly sessions. In both
studies, therapy was conducted by clinical psychologists or advanced
psychology graduate students. End-of-treatment data reported are
from postcessation weeks 8 and 6 for the first and second studies,
respectively. [From Fiore et al. (20).]
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lights the need for interventions that can more reliably slow or
prevent long-term relapse in addition to those interventions
already available that can produce high initial success rates.

 

PSYCHOSTIMULANT TREATMENT: STATE OF THE ART

 

Smoking cessation treatment research provides an excel-
lent model for proceeding with the evaluation of treatments
for cocaine abuse. This model suggests that it is important to
test the elements of each treatment for functional utility, to
vary the dose of both pharmacological and behavioral treat-
ment elements when testing efficacy in clinical populations,
and to explicitly conduct interaction studies. In this section,
we review the current status of treatments for cocaine abuse,
addressing both medications and behavioral therapies. Fi-
nally, some strategies will be suggested for continued treat-
ment development efforts.

 

Medications Development: The Search for a 
Cocaine Pharmacotherapy

 

As previously noted, the existing models for medications
development efforts include agonists that activate the same
receptors targeted by drugs of abuse, antagonists that block
receptors, and metabolic modulators that convert the drug of
abuse into an inactive or toxic by-product. In considering
strategies for the development of psychostimulant treatment
medications, it is important to recognize that these drugs of
abuse, including cocaine and amphetamine, typically produce
their pharmacological actions via complex effects on several
distinct neurochemical systems. Because the goal is to achieve
a highly specific interaction between the medication and the
effects of the abused drug, medications development efforts
are primarily targeting the stimulant-related neurochemical
systems, including the dopaminergic, serotonergic, and norad-
renergic systems (78). A vigorous medications development
effort is currently under way that has focused on identifying,
developing, and testing pharmacological agents for the treat-
ment of cocaine abuse, dependence, and withdrawal. The clin-
ical evaluation of potential pharmacotherapies most fre-
quently has been stimulated by promising preclinical findings
from neurochemical and behavioral studies demonstrating
some pharmacological interaction with cocaine. Clinical eval-
uations for efficacy against cocaine abuse have been conducted
in the laboratory and in clinical settings using either open-la-
bel or double-blind designs. Perhaps most impressive in this
endeavor is the sheer number of medications that have been
screened for their ability to alter the effects of cocaine and the
broad range of drug classes represented in this listing (53).
Because of the tremendous number of approved and investi-
gational drugs that have been screened, this discussion will be
limited to those medications that have progressed beyond
preclinical screening to evaluation in human laboratory and/
or clinical trials.

Many of the compounds that have been screened for effi-
cacy can be grouped into categories based on mechanism of
action and were initially identified, in many cases, as potential
therapeutics because they act upon a neural substrate shared
with cocaine. Preclinical studies have extensively documented
the role of the central mesolimbic dopamine system in medi-
ating some of the reinforcing effects of cocaine [see (59,94)
for review], and for this reason, many drugs whose actions are
exerted through the dopamine system have been clinically
evaluated. These include drugs that act either: a) directly or
indirectly as dopamine agonists, such as bromocriptine
(60,75), mazindol (9,61,74,86), amantadine (1,28,38,88), meth-

 

ylphenidate (50), 

 

L

 

-dopa and carbidopa (80), oral cocaine
(33), and selegiline (34), or b) as dopamine antagonists, in-
cluding haloperidol (81,82) and flupenthixol (25). A second
class of drugs that has been evaluated extensively in humans is
the antidepressant class that share cocaine’s ability to inhibit
neuronal reuptake of the monoamines, including desipramine
(13,14,26,27) and fluoxetine (4,5,30,91). The third category of
agents includes drugs whose actions are mediated through the
central opioidergic systems, including buprenorphine (24,57,89),
methadone (68,76), and naltrexone (56,57,92). Finally, car-
bamazepine, an anticonvulsant that was proposed as an anti-
craving medication (35), has been evaluated in a number of
double-blind clinical trials (18,58,65). Although some other
drugs have been proposed as potential treatments based on
information obtained from case reports, including controver-
sial agents such as ibogaine and the fenfluramine–phenter-
mine combination, published reports from controlled evalua-
tions of these compounds are not yet available.

In spite of the far-reaching effort to identify and screen po-
tential therapeutic agents, no medication has been identified
yet that has clear utility for the treatment of cocaine abuse.
Although it is impossible to provide a comprehensive review
of all the medications development efforts for cocaine treat-
ment, it is valuable to review the results for a few therapies
that have demonstrated some potential utility in controlled
human laboratory evaluations. What has failed to materialize
for these compounds is consistently supportive data from out-
patient trials demonstrating clinical efficacy. In this section,
we review select medications that fit this profile of screening
outcomes.

Desipramine, a commonly used antidepressant that acts
primarily as an inhibitor of norepinephrine reuptake, has
probably been evaluated for efficacy against cocaine abuse in
more laboratory studies and clinical trials than any other com-
pound. An early open trial reported that desipramine mainte-
nance produced decreases in cocaine craving and cocaine
abuse (26). A subsequent randomized 6-week clinical trial
demonstrated impressive efficacy for the medication, with
59% of desipramine-treated (2.5 mg/kg) patients showing at
least 3–4 consecutive weeks of cocaine abstinence compared
with 25% and 17% abstinent subjects in comparison medica-
tion and placebo control groups, respectively (27). Fischman
and colleagues (22) followed up on these early reports and
conducted the first human laboratory evaluation of de-
sipramine in cocaine abusers. Using a placebo-controlled de-
sign, the pattern of cocaine self-administration and the subjec-
tive and physiological responses to intravenous cocaine were
examined during maintenance on placebo and desipramine
(the average desipramine dose was 

 

z

 

175 mg/day and was
based on plasma concentration). Desipramine did not alter
cocaine self-administration; however, it did significantly alter
some subjective measures of cocaine’s effects in comparison
to placebo. Specifically, desipramine significantly decreased
scores on a visual analog measure of “I want cocaine” follow-
ing administration of both active and placebo cocaine (Fig. 6).
In addition, desipramine potentiated the elevation of heart
rate and blood pressure produced by cocaine alone.

In a second cocaine challenge study, Kosten and col-
leagues (55) evaluated the physiological and subjective effects
of intravenous cocaine in outpatient volunteers during main-
tenance on placebo and desipramine (150 mg/day). Desipramine
did not alter subjective responses to measures sensitive to the
euphorigenic effects of cocaine (e.g., “high” and “rush”); how-
ever, subjects reported significantly lower ratings and shorter
duration for “desire for cocaine” during maintenance on the
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active drug. These results are similar to those of Fischman and
colleagues (22), and together, these studies suggest that de-
sipramine treatment may decrease craving for cocaine (“de-
sire” or “want”) but does not produce a robust reduction in
the euphorigenic or reinforcing properties of the drug. Kosten
and colleagues (55) also observed that the pressor effects of
cocaine were potentiated by desipramine, suggesting that this
potential pharmacotherapy may actually increase the medical
risk associated with cocaine use.

Double-blind trials evaluating the efficacy of desipramine
for the treatment of cocaine abuse have since been conducted
in patients who are: a) primary cocaine abusers (13,37), b) de-
pressed cocaine abusers (96), and c) cocaine abusers who are
methadone-maintained (2,11,54). Whereas many of these tri-
als evaluated only the pharmacotherapeutic effects of de-
sipramine compared with placebo, others systematically varied
the level of a behavioral treatment as an additional factor
(11,13,37).

Hall and associates (37) conducted a placebo-controlled
evaluation of desipramine using a 2 

 

3

 

 2 balanced design that
assessed the efficacy of the standard psychosocial treatment

versus an enhanced treatment intervention. This study was con-
ducted in two phases: a 2-week inpatient phase, where patients
were inducted onto their study medication and received coun-
seling, followed by an 8-week outpatient phase, during which
patients reported to the clinic for medication. The primary dif-
ference between the standard treatment and the enhanced
“continuity of care” treatment was that patients in the latter
group had the same counselor during both the inpatient and
outpatient phases and they joined outpatient therapy groups
while still residing as inpatients. No beneficial effects of de-
sipramine were observed for cocaine use or treatment atten-
dance. However, the continuity of care treatment increased
treatment attendance and increased early, but not later, co-
caine abstinence.

A second placebo-controlled study also evaluated de-
sipramine in combination with two different levels of behav-
ioral treatment (13). Patients (

 

n

 

 

 

5

 

 139) were assigned to re-
ceive either desipramine (average 200 mg/day, with final dose
based on plasma concentration) or placebo, with half of the
patients in each medication group receiving standard clinical
management or an intensive relapse prevention therapy. Af-
ter 6 weeks of treatment, desipramine was found to be more
effective than placebo at reducing cocaine use; however, this
was a transient effect and no significant effects of medication
were observed on cocaine use or treatment retention by the
end of study. Similarly, no robust between-group differences
were found during treatment as a function of behavioral ther-
apy assignment. In summary, data obtained from placebo-
controlled trials of desipramine do not support the use of this
drug as a treatment for cocaine abuse.

Fluoxetine is another antidepressant compound that has
been evaluated in humans in both the laboratory and in several
clinical trials. Fluoxetine acts as a selective serotonin reuptake
inhibitor and produces far fewer side effects (including pres-
sor effects) than the classical antidepressants such as de-
sipramine (17,93). In a recent human laboratory study, volun-
teers with histories of cocaine abuse received intravenous
cocaine challenges during maintenance on placebo and fluox-
etine at doses up to 40 mg/day (91). Fluoxetine at 40 mg signif-
icantly reduced subjective ratings of cocaine effects on mea-
sures including “magnitude of drug effect,” “liking for cocaine,”
and “rush” (Fig. 7). The observed attenuation of subjective ef-
fects was correlated with plasma concentrations of fluoxetine
and its active metabolite, norfluoxetine, such that higher
plasma fluoxetine levels led to lower ratings of cocaine’s ef-
fects. Importantly, no adverse interactions were observed be-
tween cocaine and fluoxetine when given in various dose com-
binations. These data suggest that fluoxetine could attenuate
some of the subjective effects of cocaine that may be related
to its euphorigenic and reinforcing properties.

Open-label and double-blind studies have assessed the ef-
ficacy of fluoxetine in primary cocaine abusers (19,30) and in
dually diagnosed cocaine/opiate abusers enrolled in metha-
done-maintenance treatment with or without concurrent de-
pression (4,5,30,70,72). A preliminary open trial yielded prom-
ising results suggesting that fluoxetine was effective at reducing
cocaine abuse (5). In this study, methadone-maintained co-
caine abusers (

 

n

 

 

 

5

 

 16) received fluoxetine at an average daily
dose of 45 mg for 9 weeks and participated in once-weekly
counseling. Self-reports of drug use and objective indices of
cocaine use (i.e., quantitative analysis of benzoylecgonine)
both showed significant declines over the course of treatment,
indicating a beneficial effect of fluoxetine on cocaine abuse.

Despite these positive laboratory and open-label results,
subsequent double-blind placebo-controlled trials have been

FIG. 6. Volunteers with a history of cocaine abuse and residing on
an inpatient clinical research unit made a series of choices (up to
seven per session) to receive intravenous doses of placebo versus
cocaine (0, 8, 16, and 32 mg), with each cocaine dose (versus saline)
tested during a separate independent session. Before and after
receiving cocaine, subjects completed a battery of questions that
included a rating on the statement “I want cocaine,” which was rated
along a 10-cm line labeled “not at all” on one end and “extremely” on
the other. Data shown are postcocaine ratings averaged across choice
trials for each subject. Data labeled “Before” were collected during
the week prior to initiation of desipramine maintenance. Desipramine
maintenance was initiated on an outpatient basis; doses were raised
until blood levels of 80–150 ng/ml were achieved, and these levels
were maintained for 3 weeks. During the third week of desipramine
maintenance, subjects were readmitted as inpatients for a second
series of cocaine choice determinations; data collected at this time are
labeled “During.” Data shown are means of 10 subjects 6 SEM.
[From Fischman et al. (22).]
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largely negative, with few exceptions. One small pilot study
conducted with primary cocaine abusers (

 

n

 

 

 

5

 

 45) investigated
the efficacy of fluoxetine at 0, 20, 40, and 60 mg/day for a
12-week period, with all patients receiving standard counsel-
ing twice weekly (19). Objective assessment of cocaine use
(i.e., urinalysis) suggested that patients receiving 60 mg of flu-
oxetine used more cocaine than those patients assigned to pla-
cebo, whereas the other treatment groups did not differ. Sig-
nificant improvement was observed over time for all groups
for self-reported measures of cocaine use and various indices
of craving (e.g., “want,” “need”), but these were not systemat-
ically related to fluoxetine dose. The investigators attributed
the observed improvement across groups to the efficacy of the
psychotherapeutic intervention. However, this study had lim-
ited power to detect significant differences between the
groups because of the small number of subjects initially en-
rolled (

 

z

 

10/group) and the high rate of patients dropping out
of the study.

One of the largest clinical trials to date randomly assigned
primary cocaine abusers (

 

n

 

 

 

5

 

 228) to receive either 0, 20, or
40 mg fluoxetine/day for up to 12 weeks after stabilization

(30). This study also evaluated the effect of varying the num-
ber of treatment visits such that, within each treatment group,
half of the patients were assigned to five visits/week and the
other half to two visits/week. Retention in the study was in-
versely related to fluoxetine dose, with patients receiving 40
mg dropping out earlier than those receiving 20 mg and pa-
tients receiving placebo staying in treatment the longest.
Moreover, assignment to fewer mandatory clinic visits led to
better retention across all dose assignments. These investiga-
tors also conducted a much smaller placebo-controlled trial in
methadone-maintained cocaine abusers and found that fluox-
etine at 20 mg did not significantly decrease cocaine use in
comparison to placebo (30).

Batki and colleagues have also completed two double-
blind trials of fluoxetine: one conducted in primary crack co-
caine users and one in cocaine-abusing patients who were
methadone-maintained. In the crack cocaine abusers, fluoxe-
tine improved treatment retention in comparison to placebo
but did not alter cocaine abuse (6). In methadone-maintained
patients, fluoxetine treatment significantly decreased ben-
zoylecgonine concentrations in comparison to placebo over
the 12-week trial (4). Overall, these data suggest that fluoxet-
ine may be ineffective in primary cocaine users but may be
useful for treating patients with polysubstance abuse histories.

The study by Batki et al. (4) raises an important question
regarding selection of outcome measures for clinical trials
with cocaine pharmacotherapies, in particular the method and
frequency of urinalysis testing. Qualitative testing is relatively
insensitive to small to moderate changes in drug use and is
most useful in detecting continuous abstinence, whereas quan-
titative testing provides a means of evaluating clinically mean-
ingful improvement in drug abuse (73). Despite these limita-
tions, qualitative testing is most widely used because it is more
efficient and less costly than quantitative analyses. However,
the relative insensitivity of qualitative urinalysis to changes in
drug use could lead, under some circumstances, to discarding
a potentially beneficial pharmacotherapy.

 

Behavior Therapy for Cocaine Abuse

 

In addition to the behavior therapy evaluations reviewed
above that have been conducted as part of pharmacotherapy
clinical trials, three distinct types of behavior therapy have
been specifically evaluated for efficacy in cocaine abusers.
Kang et al. (49) concluded that once per week interpersonal
psychotherapy does not appear to be a particularly effective
modality with cocaine abusers. This was based on observation
of a 19% overall abstinence rate at 6–12 months posttreat-
ment that was independent of the type of psychotherapy treat-
ment (individual, family, or group) delivered. A cognitive–
behavioral relapse prevention treatment has been developed
that is similar to that described for smoking cessation but
adapted to the needs of cocaine abusers (12). In one small
(

 

n

 

 

 

5

 

 42) study, 43% of patients treated with relapse preven-
tion were abstinent at the end of a 12-week treatment com-
pared with only 19% of comparison patients receiving psycho-
therapy (14). A second larger (

 

n

 

 

 

5

 

 97) study by this group
(13) found no during- or end-of-treatment differences in out-
come for patients treated with relapse prevention skills train-
ing versus a clinical management comparison treatment; mean
longest consecutive days of abstinence ranged from 18 to 24
days across treatment conditions. However, during the 12-
month follow-up, a group difference began to emerge (15):
subjects who had received relapse prevention skills training
continued to decrease their cocaine use, as indicated by lower

FIG. 7. Volunteers with a history of cocaine abuse and residing on
an inpatient clinical research unit were maintained successively on 0,
10, 20, 30, 40, and 0 mg/day fluoxetine. Placebo doses were in effect
for 1 week, whereas each active dose was in effect for 3–4 consecutive
days. Cocaine challenge was conducted at each fluoxetine level after
the third consecutive day at that dose. During cocaine challenge,
subjects received three intravenous injections of 0, 20, and 40 mg
cocaine given 90 min apart. Following each injection, subjects
repeatedly answered a battery of questions that included the question
“Have you felt any drug effect?” by positioning an arrow along a 100-
point line on a computer screen marked with “none” at one end and
“extremely” at the other. Area-Under-the-Curve (AUC) was
calculated for each subject using data collected during the first 15 min
postinfusion. Data shown are means for five subjects. [From Walsh et
al. (91).]



 

466 STITZER AND WALSH

scores on the Addiction Severity Index, whereas this was not
true for control subjects (Fig. 8). Thus, the limited data avail-
able on relapse prevention skills training for cocaine abusers
suggest that this therapy has only partial efficacy in prevent-
ing relapse.

Consistent with the generic utility of behavioral treatments
across specific types of substance abuse, a treatment originally
developed for treatment of alcoholics called the community
reinforcement approach (3,47) has recently been modified
and adapted for use with cocaine abusers and has demon-
strated promising efficacy (39–41). Community reinforcement
treatment includes interventions to improve marital/family re-
lations as well as vocational, social, and recreational activities.
The common goal across these different treatment compo-
nents is to enrich the quality of the cocaine user’s life when
abstinent. However, should drug use occur, procedures are ar-
ranged to produce a temporary time-out from the enriched
environment. To supplement the skills training aspects of
therapy, a token economy procedure has been added for use
with cocaine abusers in which patients can earn cash-value
vouchers exchangeable for retail items upon demonstrating
recent abstinence from cocaine via urinalysis testing. To pro-
mote sustained abstinence, the value of the vouchers increases
with each consecutive cocaine-negative specimen delivered
during a 12-week period, and cocaine-positive specimens reset
the value of vouchers back to their initial low level. Those

who were continuously abstinent (all cocaine negative urine
tests) could earn approximately $1000 worth of retail items
during the 12-week program.

Two initial trials examined the efficacy of community rein-
forcement treatment compared with standard outpatient drug
counseling based on the disease model of drug dependence
and the 12 steps of recovery (40,41). Both treatments were de-
livered by experts in the respective approaches during once- or
twice-weekly sessions. In both trials, the behavioral treatment
retained patients significantly longer and produced signifi-
cantly better outcomes on measures of drug use than did stan-
dard counseling: the percentage of patients abstinent at 12
weeks was approximately 70% in the behavioral treatment
groups versus about 20% in the standard care comparison
group (Fig. 9). Sustained periods of abstinence were also ob-
served in individual subjects. For example, 68% of patients in

FIG. 8. Evaluation of relapse prevention skills training in cocaine
abusers. Subjects were cocaine abusers who had been randomly
assigned to receive 3 months of weekly individual relapse prevention
skills training (follow-up sample n 5 52) or a clinical management
therapy with the same number of individual therapy sessions but no
specific skills training interventions (follow-up sample n 5 45). The
original study included a desipramine versus placebo comparison as
well in a 2 3 2 design; desipramine produced effects no different from
placebo, and this treatment factor has been collapsed for presentation
of behavior therapy results. The Addiction Severity Index (ASI)
cocaine composite score was based on structured interviews conducted
at 1, 3, 6, and 12 months after treatment termination by a rater blind
to treatment conditions; the composite score includes frequency,
intensity, and severity of problems associated with cocaine use. [From
Carroll et al. (15).]

FIG. 9. Cocaine abstinence during evaluation of a 24-week behavioral
treatment program. Subjects were cocaine abusers randomly assigned
to receive behavioral (n 5 19) or standard (n 5 19) treatment.
Counseling in the behavioral treatment group was based on the
community reinforcement approach; sessions were offered twice
weekly for the first 3 months and once weekly for the second 3
months. Treatment included reciprocal relationship counseling with a
drug-free spouse, friend, or relative, relapse prevention skills training,
employment and recreational counseling, and disulfiram therapy for
those with alcohol problems (received by 42% of patients at some
time during treatment). Standard therapy was based on the 12-step
disease model of treatment; one group and one individual session was
offered during the first 12 weeks, reduced to one group or one
individual session during the second 12 weeks. Treatment included
supportive and confrontative therapy and didactic lectures and
videotapes on cocaine dependence, AIDS, the disease model of
addiction, and the self-help orientation. A family member was invited
to participate in therapy during week 9. Patients were expected to
participate in self-help groups and to identify a sponsor by week 12.
Patients in the behavioral, but not the standard, therapy also received
cash-value vouchers for cocaine-free urines. These could be exchanged
for goods and services in the community as deemed compatible with
treatment goals. The value of vouchers escalated with successive
cocaine-free urines and reset to an original low value if a positive
urine was submitted. A continuously abstinent patient could receive
$997.50 worth of retail goods during the first 12 weeks, after which
each cocaine-free urine earned a $1.00 state lottery ticket. Patients in
both groups received intensive (three times per week) urine testing at
the behavioral therapy clinic; urine testing results were made
available to behavioral but not standard care patients. Data shown
are the percentage of patients with verified cocaine abstinence during
successive treatment weeks. [From Higgins et al. (40).]
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the behavioral group achieved 8 weeks of documented, con-
tinuous cocaine abstinence versus 11% of those in the coun-
seling group. Silverman and colleagues have examined the
voucher-incentive portion of this therapy with a treatment-
resistant group of cocaine-abusing methadone patients (83).
Among patients who could earn cash-valued vouchers for co-
caine-free urines, approximately 50% were abstinent at the
end of the 12-week trial as compared with 15% of control sub-
jects, who received vouchers independent of behavior.

In summary, two types of behavior therapy have shown
some efficacy in the treatment of cocaine abusers. Relapse
prevention skills training produced better outcomes than an
intensity-matched comparison therapy, but these effects were
only apparent during follow-up. This may be consistent with
the intent of the treatment, if patients continued to utilize af-
ter treatment the skills they had been taught during treat-
ment. In contrast, several controlled clinical trials support the
efficacy of a community reinforcement approach and the
voucher-incentive program for outpatient treatment of co-
caine abuse. These therapies have produced impressive dur-
ing-treatment results on measures of sustained cocaine absti-
nence. To date, evaluations of behavior therapy for cocaine
abuse have, by and large, compared two or more treatments
with equivalent intensity but different content. In the event
that these treatments produce equivalent effects, it is not pos-
sible to know whether both are effective or neither is effec-
tive. One approach to improving behavior therapy methodol-
ogy would be to include variations in the amount or intensity
of a given therapy (including minimal contact delivery or
wait-list comparisons). Intensity variation and/or a no-treat-
ment control would allow firm conclusions to be drawn about
the efficacy of the treatment of interest. It would also be ben-
eficial to the treatment evaluation effort if all treatment stud-
ies in the future were to report a common set of outcome
measures, including percent positive urine samples at regular
in-treatment intervals, mean longest duration of continuous
abstinence (urinalysis verified) during treatment, percentage
of patients achieving a specified duration of abstinence (e.g., 8
weeks), self-reported days of drug use during and after treat-
ment based on the Addiction Severity Index, and verified ab-
stinence rates at 3- and 6-month follow-up.

 

Suggestions for Future Development and Evaluation Efforts

 

In this section, we speculate as to why medications that
have shown promising results in controlled laboratory re-
search have failed to show treatment efficacy when tested in
outpatient clinical trials. Laboratory data suggest that the ef-
fects of cocaine may be altered by some medications; how-
ever, these medications have shown only partial efficacy, such
that cocaine’s effects may have been altered or attenuated but
were not completely eliminated. An altered or weakened
drug effect could result in reduced cocaine use, although it
should be noted that an increase in use is an equally plausible
outcome. In either event, there is a problem with detection of
altered rates of cocaine use in clinical trials. Specifically, qual-
itative urine testing, the typical outcome measure used in clin-
ical trials, is good at detecting the presence versus absence of
a drug and verifying periods of drug abstinence but is notori-
ously insensitive to changes in drug use short of abstinence.
Further, self-report data can be quite variable and unreliable.
Therefore, it is possible that medications have actually pro-
duced benefits that simply went undetected in previous clini-

cal trials. Improvements in the sensitivity of objective out-
come measures need to be considered for future treatment
evaluation work. Quantitative urine testing, for example (73),
may be a more sensitive indicator of changes in rates and pat-
terns of cocaine use.

The ability of clinical trials to detect beneficial medication
effects may also interact with the type of concurrent behavior
therapy employed. Cognitive behavior therapies such as re-
lapse prevention may be helpful for maintaining long-term
abstinence, but appear to lack robust procedures that can reli-
ably produce periods of sustained short-term abstinence in
most patients. Rather, motivation for abstinence is variable
and dependent on the circumstances of the individual patient.
These are the therapies that have been most often used in
clinical trials for medication evaluations, including studies of
smoking cessation treatment, where beneficial treatment in-
teraction effects have been documented. However, in the case
of cocaine treatment, it may also be useful to test medications
in combination with more potent behavior therapies, such as
community reinforcement, that provide uniform incentives to
sustain drug abstinence. It is not likely that medications will
instill motivation to stop drug use. However, it is possible that
medications that weaken but do not eliminate the psychostim-
ulant drug signal would promote even better outcomes under
conditions where drug abstinence is motivated, in part, by uni-
form external incentive procedures.

 

Conclusions and Recommendations

 

Smoking cessation treatment provides a model by which
treatment evaluation efforts for cocaine can proceed. In this
model, the combination of two partially effective treat-
ments—one behavioral and the other pharmacological substi-
tution—has resulted in enhanced outcomes that are better
than those produced by either treatment alone. If this model
is valid for the treatment of other types of psychostimulant
abuse and for other types of pharmacotherapies, we can ex-
pect that a combination treatment approach will ultimately be
the most beneficial. At this juncture, it is not possible to rec-
ommend the particular pharmacological intervention that
should be tested for efficacy with cocaine abuse. What can be
recommended are strategies for evaluation that include ran-
domized, double-blind testing of active versus placebo medi-
cations in combination with behavior therapies of varying
type and intensity to establish separate and combined effi-
cacy. In particular, it is recommended that medications, in-
cluding those previously found ineffective when tested in
combination with relapse prevention skills training therapies,
be tested in combination with recently developed effective be-
havioral therapies that provide more potent and uniform ex-
ternal incentives for abstinence than has previously been the
case. Finally, measurement issues need to be addressed, in-
cluding reporting of a common set of outcome measures in
clinical trials and consideration of qualitative (as opposed to
quantitative) urine testing to provide a more sensitive assay
that can detect reductions in drug use as well as complete drug
abstinence.
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