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IMPORTANCE Cocaine and methamphetamine use disorders are major public health
challenges with no approved pharmacological treatments. Reliance on complete abstinence
as the sole end point in randomized controlled trials (RCTs) may hinder identification of
effective therapies, as it is often overly stringent, whereas reduced stimulant use is a
promising alternative given its association with improved health outcomes.

OBJECTIVES To evaluate the treatment effect of pharmacological interventions tested in RCTs
for stimulant use disorder, comparing reduced use to total abstinence.

DESIGN, SETTING, AND PARTICIPANTS A meta-analysis was conducted of 12 US National
Institute on Drug Abuse–sponsored multisite RCTs conducted between 2001 and 2011
evaluating pharmacological interventions among people seeking treatment for cocaine or
methamphetamine dependence. One-stage individual participant meta-analysis was used,
and analyses were performed between August 2024 and November 2025.

EXPOSURE Tested pharmacotherapies included topiramate, bupropion, modafinil,
ondansetron, tiagabine, cabergoline, reserpine, selegiline, and baclofen, each compared to
placebo in double-blind trials. All participants received cognitive behavioral therapy
regardless of treatment assignment.

MAIN OUTCOMES AND MEASURES The primary outcome was reduced drug use based on
self-report, defined as a transition from high frequency (�5 days/month) to low frequency
(1-4 days/month) of stimulant use or transition to abstinence. Abstinence, verified by urine
toxicology, served as the secondary outcome. Mixed-effects logistic regression models with
random study effects and inverse probability weighting were used to estimate pooled
treatment effects.

RESULTS A total of 2000 participants were included (1134 in cocaine RCTs and 866 in
methamphetamine RCTs), of whom 587 (29.4%) were women, with a mean (SD) age of 39.7
(8.6) years. Overall, 446 participants (31.2%, weighted) achieved reduced use, whereas 184
(13.3%, weighted) achieved abstinence at the trial end point. No significant differences were
observed between the pooled active treatment and placebo groups for either outcome,
overall or when stratified by stimulant type. In analyses of individual medications, cabergoline
showed positive effect sizes (Cohen h, 0.352; 95% CI, 0.115-0.590), indicating significantly
higher rates of reduced cocaine use with cabergoline than pooled placebo.

CONCLUSIONS AND RELEVANCE The present findings of this meta-analysis underscore the
importance of evaluating a continuum of outcomes rather than focusing solely on abstinence
in RCTs. The results suggest that reductions in stimulant use may serve as meaningful efficacy
signals that could be underestimated when relying solely on stringent outcomes, such as
abstinence.
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C ocaine and methamphetamine use disorders are press-
ing public health problems and are associated with sub-
stantial morbidity, mortality, and social burden.1-6

Despite decades of research, no pharmacological treatment has
yet received approval for stimulant use disorder.7 One con-
tributing factor may be the long-standing emphasis on com-
plete abstinence as the only acceptable treatment end point.
Given the chronic, relapsing nature of stimulant use disorder8

and the high likelihood of lapses during early treatment, ab-
stinence may represent an overly stringent and unattainable
goal for many individuals, particularly within the limited
duration of randomized controlled trials (RCTs).

For alcohol use disorder, reduced consumption
has been qualified by key regulatory agencies, including
the US Food and Drug Administration (FDA) and European
Medicines Agency, as an acceptable outcome, consistent
with a substantial body of evidence demonstrating dose-
response associations between reductions in drinking levels
and improvements in health, functioning, and alcohol-
related harms, supported by epidemiologic data, clinical
validation studies, and analyses of RCTs.9,10 By contrast,
comparable evidence linking reduced stimulant use to
FDA-accepted clinical outcomes is limited, and reduced use
has not yet been accepted as a regulatory end point for
medications targeting stimulant use disorder.

Despite this regulator y gap, a growing body of
evidence has highlighted the clinical relevance of alterna-
tive, more achievable end points, such as reductions in the
frequency of stimulant use.11-13 In our previous work, we em-
pirically evaluated such nonabstinence outcomes in patients
with cocaine or methamphetamine use disorder who partici-
pated in RCTs, regardless of whether participants received
active treatment or placebo.12,14 We compared reduced use,
defined as a transition from high (≥5 days/month) to low (1-4
days/month) frequency of use, as well as transition to absti-
nence, with no reduced use, which included no change or in-
creased frequency of use. Findings showed that while absti-
nence was associated with the greatest overall improvements
in several clinical indicators compared to no reduced use, re-
duced use was also associated with significant and clinically
meaningful improvements in craving, drug-seeking behav-
iors, depression, and drug-related problems measured by sev-
eral functional domains of the Addiction Severity Index–Lite
(ASI-Lite), including drug, alcohol, employment, and psychi-
atric domains, as well as improvement in global functioning
from baseline to the end of the trial.12 Importantly, reduced
use was also significantly associated with sustained improve-
ment, as indicated by no positive urine test results at the
end of follow-up.12 These findings suggest the potential value
of examining reduced use in addition to abstinence as a
treatment outcome for stimulant use disorder. Similarly,
in another pooled sample of individuals with cocaine use dis-
order, Roos and colleagues11 demonstrated that 1- or 2-level
reductions in cocaine use frequency from baseline to the end
of treatment were associated with improvements in cocaine-
related problems, psychiatric symptoms, and other indica-
tors of global functioning, with benefits sustained over 12
months of follow-up.

Our study was inspired by a comparable paradigm shift that
occurred in the alcohol field, where total abstinence was histori-
cally regarded as the only indicator of treatment success.15 Fol-
lowing consensus recommendations from the National Institute
on Alcohol Abuse and Alcoholism, the FDA now qualifies “per-
cent no heavy drinking days” as an acceptable outcome for alco-
hol use disorder RCTs.15-17 Even more compelling is a recent body
of work in the alcohol field showing that a minimum 2-level re-
duction in the World Health Organization Risk Drinking Levels
leads to several physical and psychological benefits and is now
an FDA-qualified outcome for alcohol use disorder RCTs.9,17 Sev-
eral studies show that reductions in drinking frequency and/or
intensity,evenwithoutcompleteabstinence,canyieldsignificant
gainsinhealthandpsychosocial functioning,9,10,18,19 anapproach

Figure 1. Bar Graph Showing the Proportion of Participants Who
Achieved Reduced Use and Abstinence in Randomized Controlled Trials
(RCTs) of Cocaine and Methamphetamine Use Disorders
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Key Points
Question Do pharmacotherapies for stimulant use disorder show
evidence of benefit when reduced use is evaluated as an outcome?

Findings In this meta-analysis of 12 randomized controlled trials,
no medication demonstrated a significant benefit over placebo for
abstinence. When reduced use was evaluated, pooled treatment
effects remained nonsignificant; however, effect size estimates
were consistently larger in magnitude than those observed for
abstinence, and a positive signal for reduced cocaine use was
observed for cabergoline in medication-specific analyses.

Meaning Evaluating reduced stimulant use alongside abstinence
may provide additional clinically relevant information for
interpreting treatment effects in pharmacotherapy trials for
stimulant use disorder.
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that parallels our and other current efforts to redefine meaning-
ful outcomes for cocaine and methamphetamine use disorders
RCTs.

Building on this evolving framework and our prior work,
the present meta-analysis examines how treatment effect
estimates differ when applying a traditional abstinence-
based outcome vs a reduced use outcome. This study lever-
ages our previous large-scale data harmonization effort,12,14,20

which integrated individual-level data from 12 US National In-
stitute on Drug Abuse–sponsored pharmacotherapy RCTs for
cocaine and methamphetamine use disorders. The harmoni-
zation process involved aligning key variables across trials,
including eligibility criteria, outcome measures, and sociode-
mographic covariates, to enable cross-study comparability and
pooled analyses using consistent definitions. Using this data-
set, we conducted a 1-stage individual participant data meta-
analysis (IPD-MA)21-23 to examine whether the estimated ef-
fects of pharmacological interventions differed by the type of
outcome measure used. This approach enables us to demon-
strate how interpretations of treatment efficacy may change
when moving from a strict abstinence-based model to a more
attainable reduced use outcome.

Methods
Overview
This study is a meta-analysis using harmonized datasets from
RCTs that evaluated various pharmacological interventions
for individuals diagnosed with stimulant use disorder, either
cocaine or methamphetamine use disorder. We aimed to evalu-
ate reduction in the frequency of stimulant use, as well as ab-
stinence, and to assess the efficacy of pharmacological inter-
ventions both within each RCT and in the pooled sample
compared with the pooled placebo group.

Included Studies in the Pooled Dataset
The original deidentified datasets were obtained from
the publicly accessible NIDA Data Share platform. The data were

harmonized based on methodologies previously reported.24

The study included data from 12 multisite RCTs (N = 2000),
all of which had comparable eligibility criteria, recruitment
strategies, and key measures. Among the included studies
on methamphetamine use disorder, 5 separate RCTs evalu-
ated 4 different medications, including (1) topiramate, an
anticonvulsant25; (2) bupropion (evaluated in 2 RCTs),26,27 a nor-
epinephrine and dopamine reuptake inhibitor; (3) modafinil,28

a central nervous system stimulant; and (4) ondansetron,29

a 5-HT3 serotonin-receptor antagonist. In cocaine use disorder
RCTs, ondansetron,30 modafinil,31 and 5 other medications were
assessed: (1) tiagabine,32 a selective γ-aminobutyric acid (GABA)
reuptake inhibitor; (2) cabergoline,33 a dopamine receptor ago-
nist; (3) reserpine,34 an adrenergic blocking agent; (4) selegiline,35

a monoamine oxidase inhibitor; and (5) baclofen,36 a GABA-
B receptor agonist. All medications were compared with a pla-
cebo in a double-blind fashion, and all participants received cog-
nitive behavioral therapy regardless of treatment assignment.
eTable 1 in Supplement 1 summarizes the characteristics of the
included RCTs. Each RCT received appropriate institutional re-
view board approval, and each participant signed an informed
consent form.

Participants
Participants in the original RCTs sought treatment across
various treatment centers. All participants were aged 18 years
or older and met the DSM-IV criteria for either cocaine depen-
dence (n = 1134) or methamphetamine dependence (n = 866)
(henceforth referred to as cocaine use disorder and metham-
phetamine use disorder, respectively, for consistency with the
current DSM-5 terminology). Each participant had at least 1
positive urine test result for their primary drug of use during
the baseline assessment. Cocaine and methamphetamine use
disorder trials were mutually exclusive; participants with one
disorder were not enrolled in trials targeting the other.

Measurements
The outcome was constructed based on the self-reported fre-
quency of cocaine or methamphetamine use from baseline to

Table. Effect of Pharmacological Interventions on Reduced Use and Abstinence
at the End of Randomized Controlled Trials (RCTs) for Cocaine and Methamphetamine Use Disorders

Outcome
Predicted proportion, %a

Effect size, Cohen h (95% CI)b P valueActive treatment Placebo
Pooled sample (12 RCTs)
Reduced usec 32.5 29.3 0.068 (−0.044 to 0.180) .29
Abstinence 13.6 12.7 0.026 (−0.072 to 0.124) .89
Cocaine (7 RCTs)
Reduced usec 28.6 27.6 0.022 (−0.128 to 0.171) .83
Abstinence 6.7 7.1 −0.013 (−0.143 to 0.117) .61
Methamphetamine (5 RCTs)
Reduced usec 37.9 32.1 0.122 (−0.047 to 0.291) .18
Abstinence 22.5 20.2 0.057 (−0.105 to 0.219) .75

a Marginal predicted proportions were estimated using mixed-effects logistic
regression models with random intercept for site identifier and random slope
for treatment arms to account for between-study heterogeneity. Models were
weighted using inverse probability weighting and adjusted for
sociodemographic factors (sex, age, race and ethnicity, marital status, and
employment status), as well as length of the trial.

b Cohen h is a standardized effect size for differences in proportions. |h|<0.20 is

considered negligible; 0.20, small; 0.50, medium; and 0.80, large. Positive h
values indicate higher response rates in the active treatment group compared
with placebo.

c Reduced use was defined as either abstinence or a reduction in frequency of
use from baseline to the end of the trial as opposed to no reduction or
increased use.
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the end of each trial. The frequency of use was derived
from the drug use section of the ASI-Lite, which records
the number of days of drug use in the past month. Following
prior work from our group12,14 and others,11 frequency of use
was categorized into the following 3 levels: no use (0 days),
low-frequency use (1-4 days/month), and high-frequency use
(≥5 days/month). Participants who self-reported no drug use
were classified as abstinent only if their urine drug test re-
sults were negative during the final treatment month. Indi-
viduals with missing urine samples were labeled as missing,
even if they reported no use. The primary outcome was
defined based on 2 mutually exclusive categories: (1) reduced
use, defined as at least 1-level reduction in frequency, either
transition from high- to low-frequency use (≥5 to 1-4 days/
month), or from high- or low-frequency use to abstinence
(0 days/month); and (2) no reduced use, which included no
change or increased frequency of use. Additionally, a binary
variable was created for abstinence (yes/no) as the secondary
outcome. Outcome definitions build on our previous work,12

which demonstrated that reduced stimulant use was signifi-
cantly associated with (1) meaningful improvements in men-
tal health symptoms, (2) declines in functional and social prob-
lems associated with drug use, (3) lower intensity of craving,
and (4) overall improvements in well-being and global func-
tioning. To provide descriptive context for the frequency-
based outcome definitions, we summarize the distribution of
days of use at baseline and end of trial across transition cat-

egories among participants with reduced use (eTable 2 in
Supplement 1).

Statistical Analysis
The weighted proportion for both the primary outcome (reduced
use) and secondary outcome (abstinence) was estimated for each
individual RCT and the pooled sample, addressing missingness
in outcomes using inverse probability weighting (IPW). To esti-
mate the pooled treatment effect of any pharmacological inter-
vention for achieving the study outcomes across the full sample
as well as within cocaine and methamphetamine RCTs, a 1-stage
IPD-MA37,38 approach was applied using multilevel mixed-effect
logistic regression. Next, a multicategory treatment variable was
constructed, which combined all placebo arms into a pooled ref-
erence group and retained individual treatment arms separately.
The analyses were repeated using the multicategory treatment
variable to compare each active treatment against the pooled pla-
cebo group.

The random intercept (site identifier) and slope (treat-
ment) were incorporated as random effects to account for
heterogeneity across studies. In addition to IPW to account
for missing outcome, all analyses were adjusted for sociode-
mographic factors, including sex, age, race and ethnicity,
marital or relationship status, and employment status, as
well as trial duration (in weeks).

Results were visualized in forest plots using standardized
effect sizes. To generate standardized effect sizes (Cohen h) and

Figure 2. Forest Plot Showing Treatment Effects on Reduced Use (A) and Abstinence (B) for Each Individual
Medication vs a Pooled Placebo Group in Randomized Controlled Trials for Cocaine Use Disorder
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corresponding95%confidenceintervals,marginalpredictedprob-
abilities derived from the mixed-effects logistic regression mod-
els were used. Cohen h was computed as h = ҨMedication − ҨPlacebo,
whereҨX = 2 × arcsin(�proportionofx).Standarderrorsandcon-
fidence intervals were obtained analytically using the delta
method. Cohen h values of 0.20, 0.50, and 0.80 represent small,
medium,andlargeeffectsizes,respectively.Allanalyseswerecon-
ducted using Stata version 18.5 (StataCorp). All statistical tests
were 2-tailed, and results were considered statistically significant
at P < .05.

Results
A total of 2000 individuals were included in the analyses, includ-
ing 1134 participants in cocaine RCTs and 866 in methamphet-
amineRCTs,ofwhom587(29.4%)werewomen,withamean(SD)
age of 39.7 (8.6) years. Overall, 446 participants (31.2%, weighted)
achieved reduced stimulant use, including 241 (28.2%, weighted)
incocaineRCTsand201(35.0%,weighted) inmethamphetamine
RCTs. Abstinence was achieved by 184 participants (13.3%,
weighted) of the total sample, with a lower proportion in cocaine
RCTs(7.1%,weighted;n = 60)comparedwithmethamphetamine
RCTs (21.1%, weighted; n = 124). Figure 1 illustrates the propor-
tions of participants with reduced use and abstinence across in-
dividual RCTs.

Across all trials, 228 participants (32.5%) receiving active
medication achieved reduced use compared with 218 (29.3%)
receivingplacebo(h = 0.068;95%CI,–0.044to0.180).Abstinence
rates were 13.6% for active treatment and 12.7% for placebo
(h = 0.026; 95% CI, –0.072 to 0.124). No statistically significant
differences were observed between active treatment and placebo

for either outcome in the pooled sample or in analyses stratified
bycocaineandmethamphetaminetrials.Theeffectsizeestimates
for reduced use were somewhat larger in magnitude than those
for abstinence, although these differences did not reach statis-
tical significance (Table).

When comparing individual medications with the pooled
placebo group, none of the medications demonstrated
a statistically significant positive effect on abstinence (eTables 3
and 4 in Supplement 1). By contrast, cabergoline was associ-
ated with a significantly higher predicted proportion
of self-reported reduced cocaine use compared with placebo
(44.2% vs 27.6%), with a small to medium effect size (Cohen
h = 0.346; 95% CI, 0.184-0.508) (eTable 3 in Supplement 1). For-
est plots depicting these effects for both outcomes are shown
in Figures 2 and 3.

Discussion
In this pooled meta-analysis of 12 RCTs of pharmacological inter-
ventionsforcocaineormethamphetamineusedisorder,nomedi-
cation demonstrated a statistically significant effect on achiev-
ingabstinencecomparedwithplacebo.Whenevaluatingreduced
use as the outcome, overall treatment effects were modest
and not statistically significant in the full sample and when strati-
fied by the target drug (cocaine or methamphetamine). Each
individual trial was also assessed; although none of the medica-
tions demonstrated significant effects on abstinence, cabergo-
line showed a small to medium effect on reduced cocaine use.
Theseresultshighlightthevalueofexaminingnonabstinenceout-
comes to further characterize and interpret treatment effects in
people with stimulant use disorder.

Figure 3. Forest Plot Showing Treatment Effects on Reduced Use (A) and Abstinence (B) for Each Individual
Medication vs a Pooled Placebo Group in Randomized Controlled Trials for Methamphetamine Use Disorder
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Across trials, the primary outcomes in the original studies
were abstinence-based measures, most commonly urine toxi-
cology–verified continuous abstinence during treatment.25-36

None of the trials included in this pooled analysis prespecified
categorical reductions in frequency of target stimulant drug as
an outcome. Although several trials reported continuous mea-
sures of use or percentage change over time, reductions in fre-
quency of use were not explicitly evaluated as an end point in
the original RCTs. Reductions in stimulant use may not be fully
reflected in urine toxicology, which primarily detects recent use
and may miss partial or intermittent reductions, especially over
short trials. This may explain why cabergoline showed an inter-
pretable effect of the self-reported measure of drug use despite
null findings on urine toxicology.

Cabergoline, an ergoline-derived dopamine D2 receptor
agonist,39 showed promise as a treatment for cocaine
use disorder. We detected a small to moderate efficacy signal
for cabergoline on reduced cocaine use. Cabergoline has
the ability to modulate neuronal activity at the level of the
mesolimbic dopaminergic system, which is a key aspect of the
putative mechanisms related to cocaine use, reinforcement, and
relapse.40 Thebiologicalplausibilityis2-fold:(1)slow-onset, long-
acting dopamine agonists are expected to have lower addictive
potential, and (2) dopamine receptor agonists may attenuate co-
caine’s priming effects by counteracting the mesolimbic dopa-
minergic downregulation that results from chronic cocaine use.41

These considerations positioned cabergoline as a promising can-
didate in the Cocaine Rapid Efficacy Screening Trial (CREST),
which evaluated 19 pharmacological agents for cocaine use
disorder.42 In a pilot RCT, 3 of these candidate medications
(hydergine, levodopa/carbidopa, and cabergoline) were
each tested in 15 participants. Only participants randomized
to cabergoline provided a significantly higher proportion of co-
caine-negative urine samples compared with placebo (42.4% vs
25.0%; P = .05).43 In the present study, we used data from a larger
phase 2 trial (NIDA CTO-0007 [NCT00033111]; n = 140),33 the
findings of which (to the best of our knowledge) have not been
published to date. While our analysis did not demonstrate su-
periority of cabergoline over placebo for achieving abstinence,
it did show significant superiority for achieving reduction in co-
caine use. Notably, nearly 50% of participants receiving caber-
goline met the reduced use end point, suggesting a clinically in-
terpretable treatment signal that was not captured when using
abstinence as an outcome. Consistent with this signal, an open-
label study also showed potential benefits of cabergoline in main-
taining abstinence among detoxified cocaine users.44 A more re-
cent 12-week RCT of cabergoline in 60 male patients with
methamphetamineusedisorderfoundasignificantlygreaterpro-
portion of participants testing negative for methamphetamine
in the cabergoline group than placebo group after week 7 of the
trial, although the between-group differences observed in later
weeks should be interpreted cautiously in light of the modest
sample size and limited generalizability.45

Taken together, findings from prior studies (albeit pilot
and limited in sample size) align with the modest treatment
signal observed in the present analysis and underscore that
cabergoline may warrant renewed investigation as a poten-
tial pharmacotherapy for cocaine use disorder, especially

using novel and clinically meaningful outcomes like reduc-
tion in use.

Among other individual medications, topiramate in
methamphetamine RCTs showed a positive (but not statisti-
cally significant) effect over placebo, aligning with growing
interest in this agent as a potential candidate for stimulant
use disorder. A 2025 systematic review focused on cocaine
use disorder46 reported that topiramate may facilitate early
abstinence and reduce cocaine use, with general favorable
treatment retention and tolerability. In the present analysis,
evidence for topiramate was derived from methamphet-
amine RCTs. Although the evidence remains preliminary,
these findings suggest that topiramate may warrant further
investigation for stimulant use disorders, particularly in
studies designed and powered to detect clinically meaning-
ful reductions in use.

Notably, reductions in stimulant use were often ob-
served in both active medication and placebo groups. These
patterns have been observed in previous analyses of these data
using trajectory analysis47,48 and likely reflect nonspecific trial
effects, such as participants’ expectations and motivations, be-
havioral support, and engagement with a health care setting,
rather than medication-specific mechanisms alone. These find-
ings are consistent with other research supporting the contri-
bution of nonspecific factors and placebo effect in recovery
from different substance use disorders.49-51

Although the reduced use outcome in this study was based
on prior work demonstrating associations with psychosocial and
functional improvements,11,12 the cutoffs for reduced use repre-
sented a pragmatic choice that admittedly required a degree of
investigator judgment, underscoring the need for future research
to establish empirically validated optimal thresholds linked to
clinical, functional, and patient-centered outcomes.

Limitations
Several limitations of this study should be noted. First, pooling
placebo participants across trials resulted in a substantially larger
placebo sample compared with individual medication arms,
which could affect the comparability of effect estimates. This ap-
proach was used to increase statistical power and precision and
was supported by the high degree of methodological consistency
acrossNIDA-sponsoredtrials, includingrandomizeddouble-blind
designs, common outcome measures, and standardized quality
assurance and data monitoring procedures.52 However, placebo
groups were drawn from different studies that varied in setting,
potentially introducing unmeasured heterogeneity even after ac-
counting for the random effect of study sites in the 1-stage IPD-
MA. Second, missing outcome data were addressed using IPW,
a widely used approach in clinical trials and substance use re-
search, as it models the probability of missingness based on ob-
served covariates.53 However, residual bias from nonrandom
missingnesscannotberuledout.Third,althoughreducedusewas
statistically associated with improvements in clinical indicators
in prior studies,11,12 its broader clinical meaningfulness, such as
impact on functioning, quality of life, or relapse risk, requires fur-
ther validation, especially in the context of longer-term trials.
Fourth, although most trials monitored adherence via pill counts,
suboptimal medication exposure cannot be ruled out, and varia-
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tion across studies should be considered when interpreting null
findings. Notably, in the cabergoline trial, study medication was
administered directly at clinic visits by the research team, so ad-
herencewasnotaconcern.33 Finally,weconductedmultiplecom-
parisons without formal adjustment for the familywise error rate.
Although the findings related to cabergoline remained statisti-
cally significant after Bonferroni correction for the 30 tests per-
formed, these analyses were exploratory and hypothesis gener-
atinginnature.Therefore,thefindingsshouldbeinterpretedcau-
tiously and not as confirmatory evidence. Replication in
independent samples is warranted.

We also acknowledge that these results do not consti-
tute definitive evidence for regulatory decision-making, but
rather provide initial, yet robust, evidence that reduced use
could be considered as a viable end point in stimulant use
disorder clinical trials, pending validation studies in other
datasets, prospective medication development studies, and
other empirical evidence, which could ultimately lead to
the qualification of such harm reduction end points by regu-
latory agencies.

Conclusions

Given the growing prevalence of stimulant use disorder
and stimulant-related overdose, identifying medication
for stimulant use disorder is a priority. Our findings in this
meta-analysis underscore the importance of evaluating
pharmacotherapies across a continuum of treatment out-
comes. The observed patterns suggest that moving beyond
an abstinence-only framework toward one that recognizes
reductions in use as an additional treatment outcome could
help identify clinically relevant pharmacologic signals wor-
thy of further investigation. Especially in short-term clinical
trials, framing complete abstinence as the primary or sole
treatment goal risks equating lapses with treatment failure
and ignoring clinically meaningful reductions in drug use.
In the real world, recognizing reduction in drug use as
meaningful progress provides a more realistic and patient-
centered approach for evaluating the outcome of addiction
treatment.
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