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ABSTRACT. Objective: Naltrexone has been identified as a promis-
ing psychopharmacological treatment for alcohol dependence. Previ-
ous studies have suggested that its efficacy may vary based on ethnic
background. The current study examined the efficacy of naltrexone
in the treatment of alcohol dependence in Latino adults, a previously
unexplored population. Method: This was a secondary analysis of the
Combined Pharmacotherapies and Behavioral Interventions for Alco-
hol Dependence (COMBINE) Study. The overall COMBINE sample
consisted of 1,383 adult participants who met Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition, criteria for alcohol
dependence, including 155 Latinos, who are the focus of this report.
Consistent with the main trial, primary drinking outcomes, including
percentage of days abstinent (PDA) and time to first heavy drinking day
(TTHD), were examined. In addition, we examined the effects of naltrex-
one on a clinically relevant secondary outcome measure, global clinical

outcome of alcohol consumption and alcohol-related problems. Results:
As seen with the subsample of African Americans from the COMBINE
Study, results of the present analysis indicated that there were no signifi-
cant effects of naltrexone on PDA and TTHD despite these significant
effects in the original study. However, contrary to findings in the African
American subsample, for Latino participants naltrexone was a significant
predictor of a good global clinical outcome (i.e., abstinence or moderate
drinking without problems). Conclusions: Naltrexone was not signifi-
cantly associated with improvements in the primary drinking outcomes
of PDA or TTHD at the end of treatment or at follow-up. However, La-
tinos appeared to benefit from naltrexone as demonstrated by improved
ratings of global clinical outcome. These results indicate mixed findings
for the efficacy of naltrexone among Latinos in the COMBINE Study.
(J. Stud. Alcohol Drugs, 78, 629-634,2017)

EALTH DISPARITIES ASSOCIATED with alcohol use
and abuse have been identified among Latino popula-
tions, with consequences of alcohol use being more severe
for Latino populations compared with their White! coun-

'We use the terms non-Latino White, non-Latino Afiican American,
and Latinos to be consistent with labeling used in other databases
that are nationally representative (e.g., U.S. Census Bureau).
Although definitions of race and ethnicity vary, the U.S. Census
refers to White and Black/African American as racial categories
and refers to Hispanic/Latino as an ethnicity. According to the
U.S. Census Bureau, the term Hispanic/Latino refers to anyone
“of Cuban, Mexican, Puerto Rican, South or Central American,
or other Spanish culture or origin regardless of race”; the term
White “refers to a person having origins in any of the original
peoples of Europe, the Middle East, or North Africa”; and the
term Black/African American “refers to a person having origins
in any of the Black racial groups of Africa” (U.S. Census Bureau,
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terparts (Schmidt et al., 2007). Latino drinkers have more
alcohol-related health problems, including higher rates of
liver cirrhosis, death rates because of cirrhosis, and overall
alcohol-related deaths (Caetano, 2003; Yoon et al., 2001).
In addition, compared with White adult drinkers, Latino
adult drinkers are more likely to report alcohol dependence
(according to criteria from the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, [DSM-1V;
American Psychiatric Association, 1994]), as well as more
negative social consequences as a result of drinking (e.g.,
fights, workplace accidents, legal problems; Mulia et al.,
2009).

Given these disparities and the severity of the conse-
quences of alcohol use for Latinos, it is important to identify
effective treatments for this population. There is a dearth of
research examining psychopharmacological interventions
for alcohol dependence in Latino populations (Trujillo et
al., 2006). However, previous studies have identified racial/

2011). As such, although we understand that various terms exist to
describe different racial, ethnic, and cultural groups, in the current
manuscript non-Latino African American refers to someone who is
Black and not of Hispanic/Latino origin, non-Latino White similarly
refers to someone who is White and not of Hispanic/Latino origin,
and Latino refers to someone of Hispanic/Latino origin who may
be of any race.



630 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / JULY 2017

ethnic? differences in psychopharmacological treatment for
other psychiatric disorders including depression (Marin &
Escobar, 2001) and schizophrenia (Frackiewicz et al., 2002;
Marin & Escobar, 2001). Similarly, it is possible that ethnic
differences exist in the psychopharmacological treatment of
alcohol dependence.

Naltrexone, an opioid receptor antagonist, has been iden-
tified as a promising psychopharmacological intervention for
alcohol dependence (Anton et al., 2006). Initial trials with
naltrexone have resulted in significantly fewer drinking days
and lower rates of relapse when it was provided in combina-
tion with behavioral treatments for alcohol disorders. The
Combined Pharmacotherapies and Behavioral Interven-
tions for Alcohol Dependence (COMBINE) Study, a large
randomized controlled study, examined the effectiveness of
naltrexone as well as acamprosate in combination with two
different psychosocial interventions on alcohol dependence
(Anton et al., 2006). That study found that naltrexone (but
not acamprosate) was an efficacious treatment for alcohol
dependence in the context of medical management (a low-
intensity medical counseling). Specifically, those receiving
naltrexone and medication management had a lower per-
centage of drinking days and a lower risk of returning to a
heavy drinking day. Similarly, naltrexone has been found to
reduce relapse to heavy drinking days (Guardia et al., 2002;
Srisurapanont & Jarusuraisin, 2005), alcohol consumption
(Chick et al., 2000), time to relapse (Kiefer et al., 2003),
time to first heavy drink (Kiefer et al., 2003), and alcohol
cravings (Chick et al., 2000).

Although studies have found positive effects of nal-
trexone, there is also evidence that treatment response to
naltrexone is not uniform and may vary across different
populations (e.g., women, ethnic minority groups). For
example, in a subsample of African American participants
from the COMBINE Study, Ray and Oslin (2009) found that
naltrexone did not appear to be efficacious for the reduction
of alcohol-related outcomes in this population. To date, there
has been only one study examining the effect of naltrexone
on alcohol dependence in a Latino sample. Galarza and
colleagues (1997) evaluated the efficacy of naltrexone in
reducing alcohol cravings among Puerto Rican male veterans
who met criteria for alcohol dependence. A sample of 11
participants was randomly assigned to either a naltrexone
or placebo group. No significant differences were found be-
tween the two groups; however, the statistical analyses may
have been underpowered to detect differences with the small
sample size.

Given these findings, further research has been needed
on the effects of naltrexone on alcohol dependence among
ethnic minority populations, including Latinos. The current

2When discussing differences between non-Latino African
American, non-Latino White, and Latino groups, we use the term
racial/ethnic differences to reflect that the descriptors of each group
refer to race and ethnicity per the U.S. Census Bureau (2011).

study aimed to examine the effects of naltrexone on alcohol
dependence among Latino participants in the COMBINE
Study, using an analytical approach modeled after previously
published studies on this data set (Ray & Oslin, 2009).

Method
Participants

This report is a secondary analysis of the COMBINE
Study (Anton et al., 2006). Subjects were recruited from 11
clinical research sites. The overall COMBINE sample con-
sisted of 1,383 adult participants, including 155 Latinos who
are the focus of this report. The participants all met DSM-1V
criteria for alcohol dependence. Inclusion criteria included
drinking an average weekly minimum of 14 drinks (for
women) or 21 drinks (for men) with a minimum of 2 heavy
drinking days (4 or more drinks for women and 5 or more
drinks for men per drinking day) within a 30-day period in
the 90 days before the baseline screening; and abstinence
for at least 96 consecutive hours. Exclusion criteria are de-
scribed in detail elsewhere (Anton et al., 2006). Participants
underwent full physical examinations, including blood and
urine tests to screen for potential safety concerns.

Measures

Drinking outcomes. The Form 90 (Miller & Del Boca,
1994; Tonigan et al., 1997) was the primary measure of
drinking outcomes. Variables included in the current analy-
ses included (a) percentage of days abstinent (PDA) and
(b) time to first heavy drinking day (TTHD), operational-
ized as five or more drinks in a day for men and four or
more drinks for women. In addition, we examined the ef-
fects of naltrexone on global clinical outcome, a composite
measure of alcohol treatment outcome that takes into ac-
count alcohol consumption and alcohol-related problems
(Cisler & Zweben, 1999). Global clinical outcome classi-
fies participants into one of four categories: 1 = abstinent,
2 = moderate drinking without problems, 3 = heavy drink-
ing or problems, and 4 = heavy drinking and problems,
which are further combined into either good clinical out-
come (1 and 2) or not (3 and 4).

Procedure

An overview of the methods including assessments,
randomization, medical, and behavioral treatments in the
COMBINE Study are described in detail elsewhere (Anton
et al., 2006). Participants were randomly assigned to one of
nine treatment conditions and received 16 weeks of active
treatment. Eight of these groups received medical manage-
ment plus either active/placebo naltrexone or active/placebo
acamprosate. These four medication groups were then fur-
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TaBLE 1. Demographics of COMBINE participants by race and ethnicity
Non-Latino African
Latino White American

Variable (n=155) (n=1,058) (n=108) ¥4
Age, in years, M (SD)*? 39.06 (9.17) 45.37 (10.08) 43.68 (9.97) <.0001
Gender, %

Male 75.5% 67.8% 71.3% N.S.
Marital status, %" <.0001

Single 31.6% 25.6% 41.7%

Married 32.9% 45.0% 32.4%

Separated 4.5% 3.4% 11.1%

Divorced 25.2% 21.3% 11.1%

Widow(er) 0% 0.9% 0.9%

Cohabitating 1.9% 2.5% 2.8%

Partner 3.9% 1.4% 0%
Education, in years, M (SD)* 13.50 (2.54) 14.92 (2.71) 13.06 (2.25) <.0001
Employment status, %%? .001

Full time 65.6% 62.7% 47.2%

Part time 7.1% 11.0% 10.2%

Unemployed 18.8% 12.7% 26.9%

Homemaker 2.6% 1.6% 0.9%

Disabled 0.6% 1.2% 3.7%

Retired 1.3% 6.5% 8.3%

Other 3.9% 4.2% 2.8%
Baseline alcohol severity

% days abstinent (SD)* 28.38 (25.07) 24.31 (24.81) 25.65 (26.64) .028

% heavy drinking days (SD)  63.78 (28.53) 65.79 (28.41) 66.41 (29.78) N.S.

Notes: COMBINE = Combined Pharmacotherapies and Behavioral Interventions for Alcohol Dependence Study;
N.S. = not significant. “Indicates that the referent group (Latinos) is significantly different from non-Latino White
at p < .05; indicates that the referent group (Latinos) is significantly different from the African American sample

at p <.05.

ther divided by two levels of behavioral counseling (i.e.,
combined behavioral intervention [CBI] vs. no CBI). A ninth
group (n = 17) received CBI alone, without medical manage-
ment or pills, and was not included in the analyses presented
herein given the focus on naltrexone response. In this study,
Latino individuals who received naltrexone during the 16-
week treatment trial (n = 69) were compared with those
who received placebo (n = 69) regardless of psychotherapy
intervention or use of acamprosate.

Results
Demographics

Participants in this subsample of the COMBINE Study
included 155 Latinos who were primarily male (75.5%)
with an average age of 39 years. Demographic variables and
baseline alcohol severity indicators of the Latino subgroup
compared with the African American and non-Latino White
subgroups (i.e., 96% of the full sample) are presented in
Table 1. Differences between Latinos and other ethnic/racial
subgroups were found for several demographic variables, in-
cluding age, marital status, years of education, and employ-
ment status. Specifically, Latinos were younger, tended to be
nonmarried, and were less educated but were more likely to
be employed full time. Of note, significant differences were
also found in the baseline alcohol severity indicator PDA

but not in percentage of heavy drinking days. Thus, PDA is
included as a covariate in all analyses.

Percentage of days abstinent

Mixed-model analyses were used to determine the effects
of naltrexone on PDA during treatment. Results revealed no
significant effects of naltrexone, #140) =0.34, p =.74, B =
1.65, SE = 4.87, after controlling for PDA at baseline, #(140)
=2.85, p =.005, B=0.28, SE = 0.10, acamprosate, #(140)
=0.52, p= .61, B=2.52, SE = 4.88, and therapy, #(140) =
0.15, p = .88, B=0.72, SE = 4.89, as fixed effects and time
(month since randomization) as a repeated-measures effect.
PDA at baseline was the only significant predictor of PDA
at Week 16 (i.e., the end of 4-month treatment). The average
PDA at the end of treatment for the naltrexone group was
74.51 (SD = 3.54) and was not determined to be significantly
different from the average PDA for those not receiving nal-
trexone (M = 76.16, SD = 3.34).

Time to first drinking day

A proportional hazards model was evaluated using Cox
Regression Survival Analysis to determine whether the use
of naltrexone was significantly predictive of time to the first
heavy drinking day in this subsample of Latinos. Results of
the proportional hazards model revealed no significant main
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effect of naltrexone for time to the first heavy drinking day
(HR, .97, 95% CI [0.65, 1.45], p = .87), after controlling for
PDA at baseline (HR, .99, 95% CI [0.99, 1.00], p = .08),
acamprosate (HR, .84, 95% CI [0.57, 1.24], p = .38), and
therapy (HR, .98, 95% CI [0.66, 1.47], p = .93).

Global clinical outcome

Logistic regression analysis of the composite clini-
cal outcome measure at the end of treatment revealed a
significant main effect of naltrexone (odds ratio [OR] =
2.44, 95% CI [1.06, 5.62], p = .036), after controlling for
baseline PDA (OR = 1.01, 95% CI [0.990, 1.024], p = .42),
acamprosate (OR = 1.29, 95% CI [0.552, 2.99], p = .56),
and therapy (OR = 1.13, 95% CI [0.49, 2.62], p = .78).
Contrary to other outcome measures of the study, naltrex-
one was a significant predictor of a good clinical outcome
(i.e., abstinence or moderate drinking without problems)
for Latino participants.

Discussion

The current study extends to Latinos with alcohol de-
pendence the findings of Ray and Oslin (2009), who dem-
onstrated that naltrexone operated differently in the African
American subsample of the larger COMBINE Study. Similar
to the findings of Ray and Oslin (2009), the present analyses
of the Latino subsample revealed differences in results from
the main overall sample. Although Latinos appeared to ben-
efit from the treatment received during their participation in
the COMBINE Study as demonstrated by improved ratings
of global clinical outcomes, naltrexone was not significantly
associated with improvements in PDA or time to first drink-
ing day at the end of treatment or at follow-up, the primary
outcome variables of the COMBINE Study.

The potential difference in the efficacy of naltrexone
across ethnic groups highlights the importance of the need
for further research on mechanisms of action that may be
accounting for these variances. Anton and colleagues (2008)
found evidence that a Gene x Medication interaction may
account for differences in the treatment of alcohol depen-
dence. Specifically, they found a better treatment response
to naltrexone for carriers of the Asp40 allele of the gene
coding for the p-opioid receptor (OPRM1). Ray and Oslin
(2009) suggested that the low prevalence of this specific
polymorphism of the OPRMI gene among individuals of
African descent (<5%) may explain the lack of benefit from
naltrexone observed within their sample. However, the
Asp40 allele was present in 34% of the Latinos included in
the analyses by Anton et al. (2008). This fact suggests that,
although this specific genetic variation may explain some of
the observed treatment differences, it likely does not account
for the majority of the discrepancies of naltrexone treatment
effects by race and ethnicity.

However, it is also important to note that the lack of
efficacy of the study’s primary outcome variables may be
related to insufficient power to detect a statistical differ-
ence. Although this was a large sample of Latinos, relatively
speaking, it represented only 11% of the overall sample, and
this is a recognized limitation of this study. Because of the
sample size limitation, this study cannot decisively conclude
that naltrexone is not effective alcohol treatment for Latinos.
Such a conclusion would be both premature and unwar-
ranted, and even possibly interpreted incorrectly, thereby
discouraging Latinos from receiving naltrexone treatment.

Conversely, the analysis of this secondary outcome sug-
gests that naltrexone has a statistically significant effect,
similar to that seen in the main trial on improving a measure
of global drinking outcome. This validated measure, the
global clinical outcome, takes into account both drinking
behavior and drinking consequences. This finding, although
preliminary, is of potential clinical importance. It suggests
that Latinos may benefit from naltrexone treatment, par-
ticularly in the area of problems associated with drinking.
This result is notable, given that Latinos tend to experience
more negative consequences associated with drinking than
do other populations (e.g., fights, workplace accidents, legal
problems; Mulia et al., 2009). These initial findings warrant
further investigation because they also have the potential
to contribute to recent discussions critiquing the use of
single-outcome alcohol consumption—based cutoffs (e.g.,
the current 4+/5+ heavy drinking day definition) as a proxy
for problematic drinking in clinical samples (Pearson et al.,
2016). The use of the 4+/5+ heavy drinking cutoff can have
negative effects on how researchers and clinicians determine
treatment success and treatment failures, conceivably having
implications for health care disparities in Latinos.

Based on traditional alcohol consumption—based cutoffs
in this study, naltrexone in Latino participants might not be
considered effective despite preliminary evidence of naltrex-
one’s potential to improve general clinical outcome, because
it was not significantly associated with improvements in
PDA or time to first heavy drinking day. Although the posi-
tive benefit of naltrexone may be true as well for traditional
drinking outcome measures, larger sample sizes will be nec-
essary because the effect size is not large enough to detect
an ethnic difference. Nonetheless, initial findings suggest a
significant effect of naltrexone for Latino participants on an
index (global clinical outcome) that accounts for related psy-
chosocial functioning (e.g., drinking consequences). These
findings may help corroborate recent messages from larger
studies (e.g., Wilson et al., 2016) to review current U.S. Food
and Drug Administration guidelines that use only the 4+/5+
criterion and other alcohol consumption—based cutoffs for
treatment “failures.” Studies solely using alcohol consump-
tion—based cutoffs may consider similar results as treatment
“failures,” partially because of the lack of consideration of
these methods of accounting for impactful psychosocial
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improvements made by people who continue to occasionally
drink heavily after treatment without problematic drinking
associations (e.g., family/occupational problems, depression,
anxiety).

In addition to revising criteria for treatment “success,”
further work examining potential differences in the efficacy
of treatment interventions for substance abuse among dif-
ferent ethnic groups is needed. As noted in a review by
Amaro and colleagues (2006), more empirical research is
needed to determine which treatments are efficacious with
Latino adults. Given that Latino subgroups differ on alcohol
outcomes (Jetelina et al., 2016), treatment effects should be
determined across several nationalities (e.g., Puerto Ricans,
Cubans, Mexicans) as well as across several generations of
immigration status (e.g., foreign born vs. U.S. born; Alegria
et al., 2007). Health and health care disparities also vary
across nationalities and may intersect with effects of ac-
culturation on gender roles (e.g., Puerto Rican women tend
to drink more as they become more acculturated; Marks et
al., 1990) and access to treatment (e.g., language barriers,
stigma; Caetano et al., 2014; Lara et al., 2005; Zemore et
al., 2009).

Subsequent studies should incorporate designs and be
powered sufficiently both to determine whether differ-
ences in treatment efficacy exist and to identify potential
contributors such as genotype (Anton et al., 2008, 2012;
Ray & Oslin, 2009) to these differences. Inclusion of these
sociodemographic variables in traditional time-to-event
analyses and clinically relevant outcomes such as percentage
of heavy drinking days is crucial as we work toward identify-
ing and then addressing disparities in health and health care
among ethnic minority populations. More descriptives (e.g.,
nativity, nationality) of the heterogeneous Latino sample
can better determine whether the demographic differences
observed between this Latino subsample and other racial/
ethnic groups are notable, especially in light of the fact
that, although the Latinos were on average nearly 5 years
younger, they exhibited a similar level of alcohol severity as
other subgroups. However, this significant finding may be
because Latinos seek treatment at an earlier age than other
racial/ethnic groups because of their tendency to experience
more negative health and social consequences as a result of
drinking.
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