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Abstract

Background—Individuals with alcohol use disorder (AUD) do not always respond to currently
available treatments, and evaluation of new candidate pharmacotherapies is indicated. N-
acetylcysteine (NAC), an over-the-counter supplement, has shown promise in treating a variety of
substance use disorders, but little research has evaluated its merits as a treatment for AUD. This
secondary analysis from the National Drug Abuse Treatment Clinical Trials Network examined the
effects of NAC versus placebo on alcohol use among participants with cannabis use disorder
(CUD) enrolled in a 12-week, multi-site cannabis cessation trial.

Methods—~Participants (N=302, ages 18-50) were randomized to double-blind NAC (1200mg,
twice daily) or placebo. Neither alcohol use nor desire for alcohol cessation were requirements for
participation. Participants that returned for at least one treatment visit and had recorded alcohol
use data (i.e., total drinks per week, drinking days per week, and binge drinking days per week)
were included in the analysis (n=277).

Results—Compared to the placebo group, participants in the NAC group had increased odds of
between-visit alcohol abstinence [OR=1.37; 95% CI=1.06-1.78; p=0.019], fewer drinks per week
[RR=0.67; 95% CI=0.48-0.99; p=0.045], and fewer drinking days per week [RR=0.69; 95%
ClI=0.51-0.92; p=0.014]. Changes in concurrent cannabis use amounts were not correlated to any
of the alcohol use variables.
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Discussion—These findings indicate that NAC may be effective at reducing consumption of
alcohol by ~30% among treatment-seeking adults with CUD, suggesting a need for further trials
focused on the effects of NAC on alcohol consumption among individuals seeking treatment for
AUD.
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1. INTRODUCTION

N-Acetylcysteine (NAC) is an over-the-counter antioxidant with potential promise as a
treatment option for substance use disorders. NAC targets glutamate transporters affected by
substance use (McClure et al., 2014; Roberts-Wolfe and Kalivas, 2015), which have been
shown to play a role in craving and drug seeking (Kalivas, 2009; Kalivas and Volkow, 2011).
Previous trials have demonstrated the potential of NAC in treating substance use disorders,
including tobacco (Froeliger et al., 2015; Knackstedt et al., 2009; Van Schooten et al., 2002),
cannabis (Gray et al., 2012), and cocaine (LaRowe et al., 2007). NAC may also reduce
compulsive behaviors such as pathological gambling (Grant et al., 2007), trichotillomania
(Grant et al., 2009), and skin-picking (Grant et al., 2016). Part of the appeal of NAC is its
safety and tolerability. NAC has a long history of clinical use as a treatment for
acetaminophen overdose, has been FDA approved for adult and pediatric medical use since
1963, and has an established record of being safe and well tolerated (Grandjean et. al., 2000;
Gray et. al., 2010; Rhodes and Braakhuis, 2017).

To our knowledge, there are no published, large-scale clinical trials examining NAC as a
treatment option for adults with alcohol use disorder (AUD), but animal, adolescent, and
pilot adult trials have been promising. In a preclinical trial with NAC, alcohol-consuming
rats showed NAC-treated rats reduced their consumption of alcohol by up to 70% compared
to rats treated with saline (p < 0.0001)(Quintanilla et al., 2016). Reduced alcohol
consumption persisted for up to four days, suggesting enduring effects of NAC on glutamate
transmission. A subsequent preclinical trial studying the effects of NAC on alcohol self-
administration in rats showed an 81% decrease in alcohol consumption for the NAC-treated
group compared to placebo, as well as reduced rates of reacquisition in rats that had been
abstinent from alcohol for 17 days (Lebourgeois et al., 2017).

A pilot clinical trial examined the efficacy of NAC for reduction of alcohol and drug craving
and posttraumatic stress among Veterans (N=35) with comorbid substance use disorder and
trauma (Back et al., 2016). Though an AUD diagnosis was not required for inclusion, 82%
of the sample met criteria for an AUD. NAC significantly reduced amount and frequency of
alcohol and drug craving relative to the placebo group. However, possibly due to low overall
substance use and required initial abstinence prior to treatment start, no group differences in
substance use post-treatment were observed. This study suggests that reductions in alcohol
use observed in animal models may translate to humans. However, larger studies are needed
to determine the effect of NAC on alcohol consumption specifically.
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An earlier secondary analysis (Squeglia et al., 2016) examined alcohol use data from a NAC
treatment trial for cannabis use disorder (CUD) among adolescents ages 15 to 21 (Gray et
al., 2012). In the parent trial, youth randomized to receive NAC had more than double the
odds of negative urine cannabinoid tests during treatment compared to the placebo group
(Gray et al., 2012). In the secondary analyses examining alcohol use within the parent trial,
there was a significant relationship between lowering levels of cannabis use and alcohol use
in the NAC-treated group, but not in the placebo group. This was encouraging, as it
suggested NAC was able to reduce both alcohol and cannabis use in the treatment group. No
“substitution effect” was found, wherein decreased use of one substance correlates with
increased use of another (Chaloupka and Laixuthai, 1997; Copersino et al., 2006; Schaub et
al., 2010).

The goal of this secondary analysis was to examine the effect of NAC on alcohol use to
further gauge the potential of NAC to treat AUD based on promising preclinical
(Lebourgeois et al., 2017; Quintanilla et al., 2016) and clinical (Back et al., 2016) findings.
The parent study was a twelve-week trial that focused on changes in cannabis use in adults
seeking treatment for CUD when treated with NAC compared to placebo (Gray et al., 2017).
Unlike the adolescent trial (Gray et al., 2012), the adult study did not find NAC to be
effective in reducing cannabis use (Gray et al., 2017). The current study evaluated: (1) the
effect of NAC versus placebo on alcohol use over a twelve-week CUD treatment trial and (2)
the role of cannabis use (reductions and/or abstinence) on subsequent alcohol use. This is the
first exploratory analysis from a randomized treatment trial examining the effects of NAC
specifically on adult alcohol use and provides a unique opportunity to explore alcohol use
during NAC-assisted CUD treatment.

2. METHODS

2.1 Participants

The parent study participants were 302 adults ages 18-50 who were seeking treatment for
cannabis dependence. Participants were recruited from a multisite clinical trial sponsored by
the National Drug Abuse Treatment Clinical Trials Network (NIDA CTN) using community/
media advertisements (Clinicaltrials.gov: NCT01675661) (Gray et al., 2017). Inclusion
criteria included: a positive urine cannabinoid test at screening, Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV-TR) diagnosis of cannabis dependence, interest in
treatment for cannabis dependence, and, if female, agreement to use birth control. Exclusion
criteria included: DSM-1V-TR substance dependence other than cannabis or tobacco, a urine
drug test positive for non-cannabinoid substances, synthetic cannabinoid use in the past 30-
days, current use of NAC, allergy to NAC, current treatment for substance use, asthma,
pregnant or breastfeeding (if female), and any uncontrolled medical or psychiatric illness.
The average age of participants was 30 (SD=9), and the sample was 72% male, 58% White,
28% Black or African American (see Table 1). On average, participants were using cannabis
almost daily. As this was a cannabis cessation trial, participants were not required to be
alcohol users or interested in alcohol cessation to qualify and were excluded from study
participation if they met criteria for DSM-1V alcohol dependence. Of the 302 participants,
277 had at least one study visit available for analysis; 207 reported alcohol use in the past
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30-days. On average, participants were drinking alcohol once per week and binge drinking
less than once per month.

2.2 Procedures and Measures

Detailed procedures and main outcomes from the primary clinical trial have been previously
published (Gray et al., 2017; McClure et al., 2014). Participants received abstinence-based
contingency management for cannabis use and were randomized to receive either NAC
(1200 mg two times per day) or matched placebo for a 12-week duration. No psychosocial
treatment targeted alcohol use and no specific instruction to reduce alcohol use was
provided. Participants self-reported their substance use and provided urine samples for
quantitative cannabinoid testing at an initial screening visit, a pre-treatment visit, weekly
study visits, and at a one-month follow-up visit.

2.3 Measures

2.3.1 Substance Use—~Quantity and frequency of past 30-day alcohol and cannabis use
were assessed at the initial screening visit via the Timeline Follow-Back (TLFB; (Sobell and
Sobell, 1992). For alcohol use, participants reported total standard drinks (based on NIAAA
guidelines (http://rethinkingdrinking.niaaa.nih.gov/tools/Calculators/drink-size-
calculator.aspx) consumed each day. For cannabis, participants reported whether they had
used cannabis (yes/no) and the number of joints, blunts, pipes, bowls, vaporizers, spliffs,
edibles, or other administration methods used. Using dried motherwort as a proxy for
cannabis, participants were asked to weigh on a scale the amount of cannabis they typically
used for each administration method (e.g., joints, blunts) in the previous 30-days. This is
consistent with a scale-based method used by Mariani and colleagues to estimate grams of
cannabis use, with the exception that oregano was used as their proxy substance (Mariani et
al., 2011). At weekly and follow-up visits, participants reported daily cannabis use in
between visits and the number of joints/blunts/etc. used on days which cannabis use was
endorsed. Weekly grams of cannabis used were computed by multiplying the number of
joints by the typical grams per joint, number of blunts by typical grams per blunt, and so
forth for each method endorsed, and summing the total across methods.

2.3.2 Psychopathology—The Mini International Neuropsychiatric Interview 6.0 (MINI)
ascertained current or lifetime history of the major DSM-1V and ICD-10 psychiatric
disorders (Sheehan et al., 1998; Sheehan et al., 2010). None of the participants met criteria
for alcohol dependence.

3. Outcomes

Total standard drinks consumed, drinking days, and binge drinking days (4 or more drinks
for women and 5 or more drinks for men) were calculated at each weekly study visit as the
primary alcohol use outcomes. When missing visit data occurred between attended visits,
the TLFB summary alcohol use data for the next attended visit were calculated back to the
last previously attended visit (3.6% of study visits data). This allowed for the collection of
continuous TLFB data even in the presence of missing visit data. To account for the possible
variable time frame of data collection between attended visits, all statistical models adjusted
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for the number of days since the last attended visit. Out of the 302 participants included in
this analysis, there were 277 with at least one study visit available for analysis. The average
number of attended study visits in this cohort was 10 (SD=3; Range 1- 12) and 61% (170)
attended all 12 treatment visits [Placebo 63% (n=85/135) vs. NAC 60% (n=85/142);
x?1=0.3, p=0.596].

3.1 Statistical Analysis

Standard descriptive statistics were used to quantify demographic, clinical, and substance
use characteristics for the cohort as well as between study randomization groups. A
Wilcoxon rank sum test statistic assessed differences among continuous variables at
screening while differences in categorical variables were assessed using a Pearson Chi-
square test statistic. The effect of NAC versus placebo on secondary abstinence from alcohol
use was analyzed over the twelve-week treatment period.

Alcohol use is a two-part correlated process that includes both abstinence and reductions in
drinking. Drinking behavior is reported as both the presence (any) and intensity (amount) of
drinking at each attended study visit. The reported weekly drinking intensity data contained
a preponderance of zeros (standard drinks, drinking days, binge drinking days) across the
duration of the study. Thus, these zeros were assumed to be from a mixture of two distinct
processes: 1) abstinence from alcohol since the last study visit in the presence of past or
current use (sampling zeros) and 2) abstinence from alcohol since the last study visit in a
non-alcohol user (structural zeros). Since the zeros likely came from more than one source,
mixed effects zero-inflated negative binomial models (ZINB) were chosen as appropriate to
estimate both treatment efficacy of NAC and the effect of concurrent cannabis use on
alcohol use across all post-baseline visit data. The zero-inflated models extend the Negative
Binomial models with the inclusion of a logistic regression component that distinguishes
between sampling and structural zeros. The parameter estimates from the Negative Binomial
portion of the model assessed the increased or decreased effects of the treatment on the
reported weekly number of standard drinks, drinking days, and binge drinking days (He et
al., 2014; Lambert, 1992).

In the presented models, the primary model predictors were: randomized treatment
assignment (NAC vs. Placebo), baseline levels of drinking intensity (average weekly
drinking days, binge drinking days, or total drinks over the 30-days prior to study entry,
dependent on the model outcome), age at study entry, week of study visit (Study time), and
the number of days since last treatment visit contact. Additional predictors were chosen as
those that were associated with each of the alcohol use outcomes, possible effect modifiers,
or confounders of the treatment effect (race, sex, concurrent cannabis use amounts, etc.).

Interactions between covariates and the randomized treatment assignment were investigated
and noted when significant. These expanded models were used to investigate the effect of
cannabis use patterns on drinking behavior during the study. Weekly cannabis use amounts
(grams) were independently included in the regression models to assess whether cannabis
use amounts were associated with alcohol use patterns. Treatment interactions with model
covariates were independently added to the adjusted models. Of the 277 participants
included in the primary study/outcome analysis, 275 (99.3%) had cannabis use data at the
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gram level and were included in the analysis assessment of the association between co-
occurring use of cannabis and alcohol; 2 participants had missing gram amount information,
one participant attended only 1 treatment visit, and another completed the treatment
protocol, and both were randomized to NAC study treatment. Although not specifically
powered to detect interactions of interest at £<0.05, those that reached a p<0.15 level were
further stratified by treatment assignment to investigate possible treatment effect
modification. All statistical analyses were conducted using SAS version 9.4 (SAS Institute
Inc., Cary, NC, USA).

4. RESULTS

4.1 Study Characteristics and Baseline Associations

Of the 302 participants randomized in the study, 277 (92%) returned for at least one study
treatment visit and had recorded alcohol use data (even if abstinent from alcohol) and were
included in the longitudinal analysis. Of those 277, 142 were randomized to receive NAC
and 135 to receive placebo; 2,786 of the possible 3,324 (84%) weekly study visits had
alcohol use and abstinence data available (NAC: 1,409 vs. placebo: 1,377), and each
attended visit was, on average, 7.0 (SD=1.3) days apart (max=13 days). Overall, participants
attended a mean of 10.0 of the 12 possible weekly visits (SD=3.4; Median=12.0) with the
NAC group attending a mean of 9.9 (SD=3.5; Median=12.0) study visits and the placebo
group attending a mean of 10.2 (SD=3.2; Median=12.0; group difference z=0.64, p=0.525)
study visits. Demographic, psychiatric, and use characteristics between study groups are
presented in Table 1. Out of the 277 participants with study data available, 273 (99%)
reported lifetime alcohol use and 207 (75%) reported at least one drink during the 30-days
prior to study entry; 107 (75%) in the NAC group and 100 (74%) in the placebo group (lez
0.06; p=0.807). Similar to the overall study cohort, there was a slightly greater proportion of
male participants in the group randomized to NAC as compared to placebo (X21: 4.0;
p=0.045). There were no differences between study groups with respect to age, race, or other
substance use characteristics.

4.2 Efficacy of N-Acetylcysteine on Drinking Outcomes: Main Effects

Percentages of abstinence from drinking/binge drinking as well as mean total standard
drinks, mean drinking days, and binge drinking days between each of the study visits in
those that failed to achieve abstinence from drinking/binge drinking between visits are listed
in Table 2. During the study, participants randomized to receive treatment with NAC had
increased odds of weekly alcohol abstinence relative to placebo [any drinks: Adjusted
OR=1.37 (95% CI=1.06-1.78), p=0.019; Figure 1] and fewer weekly drinks [total Weekly
Drinks: Adjusted RR=0.67 (95% C1=0.48-0.99), p=0.045]. Similarly, participants
randomized to receive treatment with NAC reported fewer drinking days between each visit
as compared to those who received placebo [drinking days: Adjusted RR=0.69 (95%
ClI=0.51-0.92), p=0.014]. Although there was a treatment group difference with the
expected total number of drinks and drinking days reported between visits, NAC did not
affect the rate of binge drinking days [number of binge drinking days: RR=0.77 (0.53-1.13),
p=0.186]. Additional analysis of the subgroup that reported drinking during the 30-days
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prior to study treatment (207/277) was consistent with results from the full cohort (See
Figure 2).

Models were additionally investigated to test the modifying effect of age, sex, and race on
treatment efficacy. There were no significant differences in the number of standard weekly
drinks, drinking days, or binge drinking days reported across age, race, or gender (p>0.15).

4.3 Other Predictors of Drinking Behavior

Greater baseline drinking [Total Drinks: RR=4.46 (2.76-7.23), p<0.001; Drinking Days:
RR=6.33 (4.35-9.21), p<0.001; Binge Drinking Days: RR=4.10 (2.45-6.87), p<0.001] and
increased number of days since last visit contact [Total Drinks: RR=1.13 (1.10-1.17),
p<0.001; Drinking Days: RR=1.15 (1.12-1.18), p<0.001; Binge Drinking Days: RR=1.14
(1.09-1.20), p<0.001] were the greatest predictors of increased drinking behavior during the
treatment portion of the study. Younger age at study entry was also associated with increased
drinking during the treatment portion of the study [Total Drinks: RR=0.95 (0.93-0.97),
p=0.001; Drinking Days: RR=0.98 (0.96-1.00), p=0.017; Binge Drinking Days: RR=0.92
(0.90-0.94), p<0.001].

4.4 The Relationship between Cannabis Use and Drinking Outcomes: Interactive Effects

It was also hypothesized that cannabis use patterns would be associated with drinking
behavior. Concurrent cannabis use (grams per week) was added to the count portion of the
model to assess if the recent use was associated with greater concurrent self-reported alcohol
consumption. Concurrent cannabis use amounts were not associated with weekly reported
total drinks [RR=1.03 (0.99-1.08), p=0.132], drinking days [RR=1.00 (0.96-1.05),
p=0.870], or binge drinking days between visits [RR=1.01 (0.91-1.11), p=0.833].

5. DISCUSSION

This secondary analysis examined alcohol use in a sample of cannabis-dependent adults
(ages 18-50) enrolled in a medication-assisted cannabis cessation trial (Gray et al., 2017).
Despite prior promising findings in adolescents (Gray et al., 2012), NAC was not found to
be efficacious in reducing cannabis use in an adult sample (Gray et al., 2017). However,
secondary analyses suggest participants who were randomized to NAC versus placebo
significantly reduced their alcohol use during treatment, even after controlling for baseline
level of drinking. The increase in the odds of complete abstinence from alcohol was 37% in
the NAC group. Not only did those treated with NAC have increased odds of abstinence but
also an attenuated risk of drinking when they were at risk of non-abstinence. Although the
benefits were moderate, the risk of an increased number of standard drinks was 33% less and
drinking days was 31% less in the NAC group as compared to placebo, when adjusting for
covariates. NAC did not affect the number of binge drinking days; however, participants
were binge drinking, on average, less than one time per month, so a significant decrease may
be hard to detect in this sample. Age, sex, and race did not affect findings.

There are notable differences between the current results and alcohol reduction/abstinence
results of the NAC adolescent trial. In previous secondary analyses from the original NAC
adolescent trial (Gray et al., 2012), alcohol reductions were associated with cannabis
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reductions in the NAC group (Squeglia et al., 2016). The current findings are more direct, in
that, regardless of cannabis use, adults randomized to the NAC group showed reduced
alcohol use when compared to the placebo group. It is possible that adolescents and adults
with CUD differ in alcohol-cannabis co-use patterns, and perhaps alcohol and cannabis use
are distinct and maintained by different variables and contexts among adults. In both the
adolescent and adult trials, no evidence of compensatory alcohol use was found during
cannabis cessation treatment, which is consistent with previous tobacco findings from the
same parent trial (McClure et al., 2014). In fact, in both studies, NAC-treated participants
reduced their alcohol use. Taken together, it appears that NAC may be a promising candidate
medication for AUD and possibly co-occurring alcohol and cannabis use.

These findings are considered in the context of promising preclinical NAC alcohol findings.
Two recent studies found that rats who were treated with NAC reduced self-administered
alcohol intake between 70% (Quintanilla et al., 2016) and 81% (Lebourgeois et al., 2017)
compared to placebo-treated rats. Additional preclinical data suggests NAC may also be
useful for alcohol withdrawal (Schneider et al., 2015), and abstinence before initiating NAC
may further improve alcohol-related outcomes (Lebourgeois et al., 2017). The only
published human studies specifically examining alcohol use reduction have been in the
context of cannabis cessation trials. A pilot trial with a general substance use disorder
sample (with a high rate of AUD) also suggested that NAC may be a promising treatment for
AUD through craving reduction (Back et al., 2016). NAC did not reduce alcohol use relative
to placebo in the pilot trial; however, 7-day abstinence was required prior to initiation of
treatment. In the current study, no specific instruction about alcohol reduction was provided,
yet those who received NAC reduced their use. Fully-powered clinical trials focused on
youth and adults with AUD are warranted.

Limitations to the current findings exist. First, participants were recruited specifically for
their cannabis use, and none met criteria for alcohol dependence. Participants were drinking,
on average, once per week, with less than one binge drinking episode in the past month.
Significant, phase-like neurochemical changes occur with the progression of AUD (Koob
and Volkow, 2016), so it is necessary to assess whether NAC is effective at more problematic
levels of alcohol use. Existing preclinical research suggests that NAC may be more effective
at later stages of addiction after chronic drug exposure, as this is when extracellular
increases in glutamate are often observed (Koob and Volkow, 2016; Spencer and Kalivas,
2017). However, there are multiple proposed mechanisms via which NAC may reduce
substance use (Spencer and Kalivas, 2017) and the current data with lighter drinkers may
suggest that NAC’s effect on drug seeking can occur earlier in the addiction process. More
research is needed to establish when in the progression of AUD NAC may be most effective.
Second, alcohol was assessed via self-report. Though there were no incentives to
underreport alcohol use, reports were still subject to retrospective recall biases. Future
studies should obtain biomarkers of alcohol consumption. Third, medication adherence for
the overall trial was low at 55% (Gray et al., 2017); however, that suggests current findings
may underestimate the effect of NAC on alcohol use.
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This study, in the context of recent preclinical and clinical findings, suggests NAC may be a
promising candidate pharmacotherapy for alcohol use. Further studies are needed in
individuals with AUD.
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Highlights
. N-acetylcysteine (NAC) is a promising target medication for treating
addiction.
. Cannabis-users in the NAC group reduced their alcohol use by ~30%
compared to placebo.
. More research is warranted to understand the effect of NAC on alcohol use

disorder.
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Figure 1.
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Study Treatment Week

Percentage of participants reporting alcohol use during treatment among all participants
(n=277). Data are shown as raw weekly proportions of those that report no drinking at each

visit since the last visit.
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Figure 2.

4 5 6 7 8 9 10 11 12
Study Treatment Week

Percentage of participants reporting alcohol use during treatment among participants who
endorsed alcohol use in the 30 days before treatment (n=207). Data are shown as raw weekly
proportions of those that report no drinking at each visit since the last visit.

Drug Alcohol Depend. Author manuscript; available in PMC 2019 April 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Squeglia et al.

Demographic and use characteristics

Table 1

Page 15

Demographic Characteristics

All Participants (n=277)

NAC (n=142)

Placebo (n=135)

Gender, male, % (n) 72.2 (200)
Age (years) at Randomization, mean (SD) 30.3(9.0)
Race

Caucasian 57.8 (160)

African American 28.2 (78)

Other 14.1 (39)
Baseline Use Characteristics
Age at First Alcohol Use * 16.7(2.9)
Lifetime history of Alcohol Use % (n) 98.6 (273)
Any Alcohol Use 30 Days Prior to Study % (n) 74.7 (207)
Lifetime Alcohol Abuse % (n) 22.7 (63)
Full Sample: # of Drinks 30 Days Prior to Study 17.8 (28.4)
Full Sample: # of Drinking Days 30 Days Prior to Study 4.7 (6.2)
Full Sample: # of Binge Drinking Days 30 Days Prior to Study 0.3 (1.4)
Baseline Drinkers: # of Drinks 30 Days Prior to Studyf 23.9(306)
Baseline Drinkers: # of Drinking Days 30 Days Prior to Study ” 6.2 (6.4)
Baseline Drinkers: # of Binge Drinking Days 30 Days Prior to Study” 0.4(1.6)
Cannabis Use Days 30 Days Prior to Study 26.0 (6.2)
Cannabis Use Grams 30 Days Prior to Study * 69.2 (97.9)
Smokes Cigarettes % (n) 37.6 (104)

77.5 (110)
29.8 (8.8)

54.9 (78)
28.2 (40)
16.9 (24)

16.7 (3.0)

100.0 (142)
75.4 (107)
225 (32)
17.6 (29.5)
42(5.8)
0.1(0.6)
23.3(32.0)

5.6 (6.1)
02(0.7)

26.2 (5.8)
65.5 (83.3)

39.4 (56)

66.7 (90)
30.8 (9.2)

60.7 (82)
28.2 (38)
10.6 (15)

16.7 (2.9)

97.0 (131)
74.1 (100)
22.9 (31)
18.1 (27.3)
5.1 (6.6)
05(L.9)
245 (29.2)

6.9 (6.8)
06(2.2)

25.9 (6.6)
73.0 (111.3)

35.6 (48)

Note: There were no significant baseline differences between groups with respect to demographics or substance use characteristics.

*
273 of 277 participants reported any prior lifetime alcohol use.

+N=275 (2 participants did not have cannabis gram data)

fBaseIine drinkers noted as participants reporting any drinks in the past 30 days at study randomization (n=207).
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