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Abstract
Background—The placebo effect often undermines efforts to determine treatment effectiveness
in clinical trials. A significant placebo response occurs in alcohol trials, but it is not well
understood. The purpose of this study was to characterize the placebo response across multiple
naltrexone and acamprosate studies.

Methods—Fifty-one trials, 3 with a naltrexone and an acamprosate arm, 31 with at least 1
naltrexone arm, and 17 with at least 1 acamprosate arm, were identified from Cochrane reviews
and PubMed search. To be included in this study, patients had to be at least 18 years old, abstinent
from alcohol before randomization, and meet a diagnosis of alcohol dependence. Pearson
correlation coefficients (rp) and simple linear regression were used to describe the strength of
linear relationships between placebo response and treatment effect size. Spearman’s rank
correlation coefficients (rs) were used to examine the strength of associations between study
characteristics and placebo response.

Results—For the end-point measures of percent days abstinent and total abstinence, a negative
relationship was evident between placebo response and treatment effect size in the naltrexone
trials (rp = −0.55, p < 0.01 and rp = −0.20, p = 0.35, respectively) as well as in the acamprosate
trials (rp = −0.45, p = 0.09 and rp = −0.56, p = 0.01, respectively). The placebo response for
percent days abstinent was negatively correlated with mean age of participants (rs = −0.42, p =
0.05) across naltrexone trials and positively correlated with publication year (rs = 0.57, p = 0.03)
across acamprosate trials. However, these two study characteristics were not significantly
correlated with treatment effect size.

Conclusion—The placebo response varied considerably across trials and was negatively
correlated with the treatment effect size. Additional studies are required to fully understand the
complex nature of the placebo response and to evaluate approaches to minimize its effects.
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Introduction
The phrase “placebo effect” refers to improvements in treatment outcomes that result from a
complex interaction of patient, clinical trial staff, and treatment environment factors rather
than from the treatment itself (Finniss et al., 2010). This phenomenon has been observed in
clinical trials for a wide range of therapeutic areas, including depression, pain, Parkinson’s
disease, irritable bowel syndrome, overactive bladder, anxiety, and addiction (Finniss et al.,
2010; Kaptchuk et al., 2008; Lee et al., 2009; Lidstone et al., 2010). Psychological
mechanisms that contribute to placebo response include positive expectations, conditioning,
learning, memory, motivation, reward, and anxiety reduction (Finniss et al., 2010).

The placebo effect makes it especially difficult to detect a treatment effect in clinical trials
for psychiatric medications. For example, higher placebo responses have been associated
with smaller effect sizes (i.e., differences in treatment response between the experimental
medication and placebo groups) in meta-analysis studies of several psychiatric diseases,
such as depression and schizophrenia (Khan et al., 2003; Khin et al., 2011; Kirsch et al.,
2008; Mallinckrodt et al., 2010; Nunes and Levin, 2004). Moreover, the placebo response
often varies according to both patient and study characteristics. For example, in depression
trials, those patients with more severe depression at baseline had smaller placebo responses
and greater effect sizes in relieving depression than did those with less severe depression
(Khin et al., 2011; Kirsch et al., 2008; Papakostas and Fava, 2009). Other study
characteristics associated with the placebo effect in depression and schizophrenia studies
include the year of publication, number of sites and subjects, number of treatment arms,
number of study visits, the use of placebo lead-ins, and centralized versus site-based rating
(Faries et al., 2001; Kobak et al., 2010; Mallinckrodt et al., 2010; Mallinckrodt et al., 2011;
Papakostas and Fava, 2009; Sinyor et al., 2010; Undurraga and Baldessarini, 2012; Walsh et
al., 2002).

The placebo response in alcohol trials appears to be even greater than that observed in
depression and schizophrenic trials (Anton et al., 2006; Fertig et al., 2012; Khan et al., 2003;
Kirsch et al., 2008; Litten et al., 2012; Mallinckrodt et al., 2010). Nonetheless, few studies
have been conducted to characterize the placebo effect in alcohol clinical trials. Weiss et al.
(2008) reported that factors such as pill taking, meeting with a health care professional, and
optimism about a medication’s effect contributed to a significant placebo response in the
large alcohol trial—Combined Pharmacotherapies and Behavioral Interventions
(COMBINE). The purpose of the current study is to determine how differences in placebo
response influence an experimental medication’s treatment effect and to characterize the
placebo response across multiple alcohol clinical studies. In this analysis, we selected
alcohol clinical trials that tested the efficacy of naltrexone and acamprosate. Both
medications are approved by the U.S. Food and Drug Administration (FDA) to treat alcohol
dependence and have been studied in numerous international clinical trials. Previous meta-
analyses of these studies, however, have yielded only a small effect size for both
medications (Kranzler and Gage, 2008; Kranzler and Van Kirk, 2001; Maisel et al., 2013;
Mann et al., 2004; Mason and Lehert, 2012; Rösner et al., 2010a; Rösner et al., 2010b;
Srisurapanont and Jarusuraisin, 2005; Streeton and Whelan, 2001). In this study, we used
common treatment endpoint measures to assess the relationship between the placebo
response and treatment effect size. We also examined various patient and study
characteristics to determine their associations with the placebo response.
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Methods
Data sources and Study Selection

Naltrexone and acamprosate trials were identified from two recent Cochrane reviews –
Opioid Antagonists for Alcohol Dependence (2010) and Acamprosate for Alcohol
Dependence (2010) (Rösner et al., 2010a, Rösner et al., 2010b). The search dates of the
Cochrane reviews were 1966 to January 2010 for naltrexone trials and 1966 to January 2009
for acamprosate trials. Trials published after the ending dates of the Cochrane reviews to
December 2011 were obtained via a PubMed search using the search terms “alcohol
dependence AND naltrexone” and “alcohol dependence AND acamprosate.” The search was
further refined to include clinical trials in human subjects and those published in the English
language. Data were extracted from the newly identified studies using methods specified in
the Cochrane reviews. Study authors were contacted directly to obtain specific data on
endpoint measures that were not included in the original study publications.

To be included in this analysis, the naltrexone and acamprosate trials had to meet the
following criteria: 1) studies were randomized, double-blinded, and placebo-controlled; 2)
studies primarily included adults (aged ≥ 18 years) who were diagnosed with alcohol
dependence according to research diagnostic criteria, such as the Diagnostic and Statistical
Manual (DSM) (American Psychiatric Association, 1980, American Psychiatric
Association, 1987, American Psychiatric Association, 1994) and the International
Classification of Diseases (ICD) (World Health Organization, 1992); 3) participants reported
being abstinent from alcohol before randomization; 4) participants received a minimum of 4
weeks of treatment; and, 5) studies included one or more of the following endpoints —
percent days abstinent, total abstinence, percent days without heavy drinking, or abstinence
from heavy drinking. Trials of participants with comorbid psychiatric or substance use
(other than nicotine) disorders and trials of injectable naltrexone were included. In all, our
analysis included 51 studies, of which 31 had at least 1 naltrexone arm (Ahmadi and
Ahmadi, 2002; Anton et al., 1999; Anton et al., 2005; Anton et al., 2011; Balldin et al.,
2003; Baltieri et al., 2008; Chick et al., 2000a; de Goes e Castro, 2004; Gastpar et al., 2002;
Guardia et al., 2002; Johnson et al., 2004; Kranzler et al., 1998; Kranzler et al., 2000;
Kranzler et al., 2004; Krystal et al., 2001; Latt et al., 2002; Lee et al., 2001; Monti et al.,
2001; Morris et al., 2001; O’Malley et al., 1992; O’Malley et al., 2007; O’Malley et al.,
2008; Oslin et al., 1997; Oslin, 2005; Oslin et al., 2008; Petrakis et al., 2004; Petrakis et al.,
2005; Pettinati et al., 2008; Pettinati et al., 2010; Volpicelli et al., 1992; Volpicelli et al.,
1997), 17 had at least 1 acamprosate arm (Baltieri and De Andrade, 2004; Barrias et al.,
1997; Besson et al., 1998; Chick et al., 2000b; Geerlings et al., 1997; Gual and Lehert, 2001;
Ladewig et al., 1993; Lhuintre et al., 1985; Lhuintre et al., 1990; Paille et al., 1995; Pelc et
al., 1992; Pelc et al., 1997; Poldrugo, 1997; Sass et al., 1996; Tempesta et al., 2000;
Whitworth et al., 1996; Wölwer et al., 2011), and 3 had both a naltrexone arm and an
acamprosate arm (Anton et al., 2006; Kiefer et al., 2003; Morley et al., 2006). The 3 trials
with both arms were treated as separate trials, resulting in a total of 34 naltrexone trials and
20 acamprosate trials for the analyses. Because not all endpoints were measured in every
trial, the number of trials available for each analysis varied by the availability of the
endpoint.

Definition of Endpoints
Percent days abstinent and percent days without heavy drinking were continuous outcomes.
They were defined as the sum of days a trial participant remained completely abstinent and
remained abstinent from heavy drinking, respectively, during the course of a trial divided by
the duration of treatment. Most trials defined heavy drinking as ≥ 5 standard drinks for men
or ≥ 4 drinks for women, per drinking day. Several studies alternatively defined heavy
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drinking as >6 for men and >5 for women (Monti et al., 2001), or ≥ 6 for men and ≥ 4 for
women (Krystal et al., 2001; Morley et al., 2006) per drinking day. A few studies also
considered > or ≥5 drinking days per week (Ahmadi and Ahmadi, 2002; Guardia et al.,
2002; Kiefer et al., 2003; Morris et al., 2001; Oslin et al., 1997; Volpicelli et al., 1992) or a
blood alcohol concentration > or ≥100 mg/dL (Morris et al., 2001; Oslin et al., 1997;
Volpicelli et al., 1992; Volpicelli et al., 1997) as returning to heavy drinking. In addition, the
definition used by Baltieri et al. (2008) and Latt et al. (2002) was drinking >90 grams of
alcohol per week and drinking to previous heavy levels, respectively. Total abstinence and
abstinence from heavy drinking were binary outcomes and were defined as remaining
completely abstinent and remaining abstinent from heavy drinking, respectively, throughout
the duration of treatment.

For the studies that used continuous outcomes (25 naltrexone and 15 acamprosate trials), we
used the means and standard deviations reported in the study publications or provided by the
authors, regardless of their statistical approaches to handling missing data. These approaches
included assuming missing cases to have relapsed to any drinking or to heavy drinking (in 7
naltrexone and 13 acamprosate trials), imputing missing data by other statistical methods (in
4 naltrexone trials), and excluding missing cases from the analysis (in 5 naltrexone and 1
acamprosate trials). In addition, there was no report on how missing data were handled in 9
naltrexone and 1 acamprosate trials. For the studies that used binary outcomes (30
naltrexone and 20 acamprosate), missing data associated with dropout or lost to follow-up
events were treated as relapses. All estimates reported in the Cochrane reviews were
checked against those presented in the original articles. When discrepancies occurred, proper
corrections were made wherever possible.

Statistical Analysis
All statistical analyses were conducted using SAS 9.2 (SAS Institute, Cary, NC). Pearson
correlation coefficients (rp) and simple linear regression were used to describe the strength
of linear relationships between the placebo response and the treatment effect size. For
continuous outcomes, the treatment effect size was the difference in means between the
medication group and the placebo group, and for binary outcomes, it was the natural log of
the risk ratio (RR) between the medication and placebo groups (or equivalently, the
difference between the natural log of the proportions). The RR here refers to the ratio of the
proportion of total abstinence or abstinence from heavy drinking in the treatment group to
the proportion in the placebo group. The natural log transformation provides a symmetric
distribution for the analysis. As an example, a 0.5 difference in the natural log of the
proportions of total abstinence between the medication and placebo groups yields a
e0.5=1.65 RR, indicating that the medication group had an abstinence rate 1.65 times higher
than the placebo group. In contrast, a −0.5 difference yields a e−0.5=0.61 RR, indicating that
the medication group had an abstinence rate 39% lower than the placebo group For the
outcomes total abstinence and percent days abstinent, analyses were conducted separately
for the naltrexone and acamprosate trials as well as combined. In studies with both a
naltrexone and an acamprosate arm, the results of the two medication types were treated as
from two separate trials. Because few acamprosate trials had primary outcomes related to
heavy drinking, the analyses for abstinence from heavy drinking and percent days without
heavy drinking were conducted only for the naltrexone trials. In addition to linear
regression, we used a SAS macro (Wilson, 2010) to conduct random-effects meta-regression
with the method-of-moments approach to examine if the linear relationships remained when
taking into account within-trial variance of effect size and between-trial heterogeneity
(Baker et al., 2009; Sutton et al., 2000; Thompson and Higgins, 2002). Similar linear
relationships were derived from both simple linear regression (unweighted) and meta-
regression models (weighted) (results can be found in Table S1 online); so, for simplicity,
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we presented only the unweighted results. Because the placebo response was included in the
calculation of the effect size, it was expected that the placebo response and effect size would
be negatively correlated. However, the magnitude of the observed correlation reflected not
only this mathematical component but also the aggregate relationship across trials.

Spearman’s rank correlation coefficients (rs) were used to examine the strength of
associations between study characteristics and the placebo response, treatment response, and
effect size. Study characteristics selected in this analysis were those commonly and
consistently reported in the study publications. These included duration of treatment
(weeks), publication year, mean age of participants at baseline, percentage of male
participants, and number of sites.

Results
Characteristics of Selected Studies

Table 1 shows the characteristics of the 34 naltrexone and 20 acamprosate trials included in
the analysis. Compared with the acamprosate trials, the naltrexone trials had shorter
treatment durations, were mostly conducted in the United States and at a single site, and
were more likely to use high intensity behavioral platforms. The 10,392 participants in these
trials were predominately men (78.3%) and had a mean age of 43.7 years. Across all trials,
percent days abstinent and total abstinence were the two most commonly reported outcome
measures. In the naltrexone trials, abstinence from heavy drinking was another common
outcome measure.

Placebo Response and Treatment Effect Size
For both endpoint measures—percent days abstinent and total abstinence—a significant
negative relationship was found between placebo response and the treatment effect size
(Figures 1a and 1b). For percent days abstinent, the negative correlation was strong (rp =
−0.64) and highly significant (p < 0.0001) when averaged across the 38 trials that used this
endpoint (Figure 1a). Of these trials, the negative correlation remained strong and significant
for the 23 trials that looked at naltrexone alone (rp = −0.55, p < 0.01) but was not significant
for the 15 trials that examined acamprosate alone (rp = −0.45, p = 0.09). Similarly, a
significant negative correlation was observed for total abstinence across the 44 naltrexone
and acamprosate trials (rp = −0.41, p < 0.01) (Figure 1b). The negative correlation was not
significant for the 24 naltrexone trials alone (rp = −0.20, p = 0.35) but was strong and
significant for the 20 acamprosate trials (rp = −0.56, p = 0.01). Upon visual inspection of
Figure 1b, one point at the bottom left (i.e., a naltrexone study with a small placebo response
and small effect size) appeared to be an outlier and may have weakened the relationship
observed in the naltrexone trials. Exclusion of this study (Balldin et al., 2003) substantially
increased the magnitude and significance of the correlation from −0.20 (p = 0.35) to −0.41
(p = 0.05).

Two other commonly used drinking endpoints in the naltrexone trials—percent days without
heavy drinking and abstinence from heavy drinking—were examined to determine the
relationship between the placebo response and treatment effect size. For percent days
without heavy drinking, the correlation was negative with a nonsignificant trend (rp = −0.45,
p = 0.08) across the 16 naltrexone trials (Figure 2a). For abstinence from heavy drinking, the
correlation was smaller (rp = −0.20) and not significant (p = 0.32) across the 27 naltrexone
trials (Figure 2b). Upon visual inspection of Figure 2b, one point at the bottom left, i.e., the
Balldin et al. (2003) study, again appeared to be an outlier and weakened the relationship.
Excluding this study increased the magnitude of the correlation, which then nearly reached
statistical significance (rp = −0.37, p = 0.06).
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Study Characteristics and Placebo Response
The correlation of different study characteristics with the placebo response was examined
using percent days abstinent as the endpoint because it was commonly measured across both
the naltrexone and acamprosate studies and had the strongest correlation between the
placebo response and the treatment effect size among reported endpoints. Because the
naltrexone and acamprosate trials differed substantially in terms of their placebo response
(naltrexone trials: median [range] = 77.5% [46.7% – 93.5%]; acamprosate trials: 39.1%
[20.8% – 76.1%]), study designs, and patient populations (as indicated in Table 1), we
examined the correlations separately by medication type in an attempt to avoid the
confounding effects between medication type and study characteristics.

For the 23 naltrexone trials, greater placebo response was significantly associated with
younger mean age of participants (rs = −0.42, p = 0.05) (Table 2). For the 15 acamprosate
trials, greater placebo response was significantly associated with later publication years (rs =
0.57, p = 0.03) (Table 2). Duration of treatment, percentage of male participants, and
number of sites were not significantly correlated with placebo response in either naltrexone
or acamprosate studies. None of the study characteristics assessed were significantly
associated with effect size (Table 3).

Sensitivity analyses were conducted to assess the relationships between placebo response
and a) effect size and b) study characteristics, while excluding the 5 naltrexone trials where
all patients had comorbid conditions. The results of the sensitivity analyses were generally
similar to the original results. In other words, the results are not sensitive to the inclusion of
the studies with comorbid patients.

Discussion
The placebo effect often is evident in alcohol trials yet, to date, it has not been well
characterized (Weiss et al., 2008). In this paper, we took a first step to better understand this
effect by conducting a systematic review of clinical trials examining the use of naltrexone
and acamprosate for the treatment of alcohol dependence. We found a negative correlation
between the placebo response and the treatment effect size. This finding is similar to that
observed across depression and schizophrenia medication trials (Kemp et al., 2010; Khan et
al., 2003; Khin et al., 2011; Kirsch et al., 2008; Mallinckrodt et al., 2010; Nunes and Levin,
2004). Moreover, in this study, the magnitude of the correlation varied according to the
specific endpoint used. For example, among the naltrexone studies, the correlations (rp)
were −0.55, −0.45, −0.20, and −0.20 for percent days abstinent, percent days without heavy
drinking, total abstinence, and abstinence from heavy drinking endpoints, respectively.
Differences in the magnitude of correlations among the endpoints may be explained, in part,
by the different range or variability of the endpoint measures.

These results suggest that it may be more difficult to demonstrate an experimental
medication’s efficacy in studies that have higher placebo responses. What are some of the
reasons that may explain this observation? First, for the outcomes assessed in this study,
there is a ceiling (e.g., 100% being the maximum value of percent days abstinent) that limits
the maximal treatment effect that can be observed for any given placebo response level,
thereby limiting the degree to which the experimental medication can show an improvement
over the placebo. This was most pronounced with very high placebo responses (e.g., percent
days abstinent close to 100%) where little room exists for a medication to cause additional
improvement. Second, the placebo may be utilizing the same or similar biological
mechanism of action as the experimental medication. This phenomenon has been observed
for numerous medical disorders (Finniss et al., 2010). For example, in analgesia studies, the
placebo was shown to activate the opioid receptors, a mechanism of action similar to that
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used by analgesia medicines to reduce pain (Finniss et al., 2010). Essentially, the greater the
placebo response, the less likely the medication will show significant efficacy.

The differences found in the placebo response may be attributed to numerous factors. In
examining study characteristics, we found that as the publication year of the acamprosate
studies increased from 1985 to 2011, the placebo response also significantly increased. This
pattern was similar to that reported in analyses of depression and schizophrenia studies
(Kemp et al., 2010; Khin et al., 2011; Papakostas and Fava, 2009; Walsh et al., 2002). For
example, across 81 depression trials, Khin et al. (2011) reported a modest increase in
placebo response from 1983 to 2008. Similarly, Kemp et al. (2010) reported higher placebo
response across 10 schizophrenia trials from 1993 to 2006. One possible underlying
explanation for this trend, at least in the depression trials, is that the severity of depression in
patients being recruited for these trials has decreased over the past 20 years and baseline
depression scores have been shown to be inversely correlated with placebo response in
several meta-analyses (Bridge et al., 2009; Khin et al., 2011; Kirsch et al., 2008; Papakostas
and Fava, 2009). It is unclear if a similar trend exists in clinical trials for alcohol
dependence. In our preliminary analyses, we attempted to capture severity using different
measures of pre-baseline drinking (e.g., percent days drinking and number of drinks per
drinking day) and level of dependence (e.g., the Alcohol Dependence Scale [Skinner and
Allen, 1982] and Michigan Alcohol Screening Test [Selzer, 1971]) and to correlate these
with the placebo response found in the naltrexone and acamprosate studies. Unfortunately,
the resulting number of studies that reported these measures was too small to produce
reliable estimates. More studies reporting common measures of severity are needed for
addressing the influence of pre-baseline severity on placebo response across alcohol trials.

Another possible explanation for the increased placebo response over the years is that more
recently published acamprosate trials had a shorter duration of treatment (mean = 35 weeks
for the studies published before 2000 vs. 20 weeks for the studies published later). The
correlation observed between placebo response and publication year can be partly driven by
the negative correlation between placebo response and duration of treatment (rs = −0.37, p =
0.17) and the inter-correlation between publication year and duration of treatment (rs =
−0.47, p = 0.07). The reason for the decreased placebo response in longer trials may be
because the novelty of participating in the trial begins to subside or simply due to an
increased risk of relapse with longer study times. Still, this association was not as clearly
observed across depression trials and appears to be unique for alcohol medication studies. It
may be due to the fact that the longest depression trials tended to be much shorter in
duration than the longest alcohol trials (eight weeks for depression trials versus one year for
alcohol trials [Khin et al., 2011; Papakostas and Fava, 2009]).

In addition to the year of publication, we found that studies with older participants tended to
have decreased placebo response among naltrexone trials (Table 2). In contrast, studies of
older participants in depression studies, displayed a slightly increased placebo response
(Walsh and Sysko, 2005). Overall, in our study, the year of publication and age of
participants did not significantly affect the effect size because the correlation patterns
observed in the placebo group were also seen in the treatment group. This indicates that
although these two factors influenced the placebo response, they did not have a significant
impact on the effect size.

Interestingly, we did not find a significant relationship between placebo response and the
number of sites, although opposite directions of correlations—negative in naltrexone studies
and positive in acamprosate studies—were observed (Table 2). In addition, there was no
significant correlation between the number of sites and the effect size (Table 3). In an earlier
study, Feinn and Kranzler (2005) reported a larger naltrexone effect size in single site versus
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multisite alcohol trials, whereas Del Re et al. (2013) recently reported no difference. In
depression trials, the placebo response increased and the medication-placebo difference
decreased with the addition of more sites (Bridge et al., 2009; Undurraga and Baldessarini,
2012).

Other study characteristics shown to be related to the placebo response across depression
trials were, unfortunately, not consistently measured or did not have sufficient variability
across the alcohol trials and therefore could not be analyzed in the present study. Some
study characteristics previously reported to influence the placebo response across depression
and schizophrenic studies include severity of the disease, centralized versus site-based
assessments, and the number of treatment arms included in a trial (Kirsch et al., 2008;
Kobak et al., 2010; Mallinckrodt et al., 2010; Mallinckrodt et al., 2011; Sinyor et al., 2010).

The current study had several limitations. First, there may be any number of unmeasured or
unanalyzed factors that could have affected placebo responses across the studies. These
include variations in sampled subjects (e.g., race/ethnicity, socioeconomic status, culture), in
physician and research staff characteristics, or in study design (e.g., number of assessments,
type of behavioral platform, and number of study visits/contact). Second, the relationship
between individual study characteristics and the placebo response is confounded by the
potential interrelatedness among the study characteristics. Unfortunately, the limited sample
size precluded the use of multivariate models to analyze the unique effect of each of these
variables on placebo response after taking into account their inter-correlations. Third, our
analysis was restricted to studies that required abstinence before randomization because we
wanted to know the exact change of placebo response from randomization to treatment. As a
result, 6 naltrexone and 2 acamprosate trials that allowed drinking up to randomization were
not included in our analysis. Those trials did not report their measurements of drinking at
randomization and thus the change in placebo response could not be accurately determined.
Unfortunately, there were not enough studies that allowed drinking up to randomization for
further examination. Finally, our analysis did not take into account the various methods used
in the individual studies for handling missing outcome data, a factor that presumably has a
direct effect on placebo response and effect size. For example, if missing data on drinking
are treated as a relapse to heavy drinking, this would result in a decreased placebo response
with regard to abstinence from heavy drinking. However, few studies handled missing data
in the same way, making it impossible to evaluate this effect. This might be better addressed
by analyses of simulated incomplete data for individual patients pooled from different
studies (Lane, 2008; Siddiqui, 2011; Siddiqui et al., 2009). Then different handling methods
could be applied to examine the magnitude of changes in the results.

A number of strategies have been developed to control or minimize the placebo response in
clinical trials to better detect the efficacy of drug treatment. These include the use of placebo
lead-ins, in which subjects are provided with the placebo in advance of study period;
sequential parallel comparison design, which involves two phases of treatment, with non-
responders to the placebo during Phase 1 included in the efficacy analysis of Phase 2; and
elimination of extreme placebo groups, that is, those responders at both the very high and
low ends in the placebo groups (Re et al., 2013; Faries et al., 2001; Fava et al., 2003; Merlo-
Pich et al., 2010). To date, few of these strategies have been adopted in today’s alcohol
trials. These strategies may help to enhance the medication-placebo difference by
minimizing the placebo response. Still, given the complex nature of the placebo, it is
unlikely that any single approach can completely reduce untoward placebo effects. In this
analysis, we have only begun to understand the placebo response in alcohol trials.
Additional studies are needed to comprehensively evaluate different approaches to minimize
the placebo effect and thereby improve our ability to detect the true treatment effects in
alcohol trials.
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Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Relationships between placebo response (x–axis) and treatment effect size (y-axis) for
endpoints (a) percent days abstinent and (b) total abstinence in naltrexone and acamprosate
trials.
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Figure 2.
Relationships between placebo response (x-axis) and treatment effect size (y-axis) for
endpoints (a) percent days without heavy drinking and (b) abstinence from heavy drinking in
naltrexone trials.
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Table 1

Characteristics of Trials Included in the Meta-analysis and Demographic Summary of Participants in the
Trials.

Naltrexone Acamprosate Total

Trial characteristics

 Number of trialsa 34 20 54

 Duration of treatment, weeks, median (range) 12 (4 – 24) 24 (12 – 48) 12 (4 – 48)

 Publication year, median (range) 2003 (1992–2011) 1997 (1985–2011) 2001.5 (1985–2011)

 Geographic location, no. (%)

  USA 21 (61.8) 1 (5.0) 22 (40.7)

  Europe 5 (14.7) 16 (80.0) 21 (38.9)

  USA and Europe 1 (2.9) 0 (0.0) 1 (1.9)

  Australia 3 (8.8) 2 (10.0) 5 (9.3)

  Brazil 2 (5.9) 1 (5.0) 3 (5.6)

  Singapore 1 (2.9) 0 (0.0) 1 (1.9)

  Iran 1 (2.9) 0 (0.0) 1 (1.9)

 Diagnostic criteria, no. (%)

  DSM-IV 23 (67.6) 4 (20.0) 27 (50.0)

  DSM-III-R 9 (26.5) 6 (30.0) 15 (27.8)

  DSM-III 0 (0.0) 7 (35.0) 7 (13.0)

  ICD-10 1 (2.9) 1 (5.0) 2 (3.7)

  Not specified 1 (2.9) 2 (10.0) 3 (5.6)

 Outpatient settingb 33 (97.1) 20 (100.0) 53 (98.1)

 Single site 22 (64.7) 3 (15.0) 25 (46.3)

 All participants with comorbid conditions 5 (14.7) 0 (0.0) 5 (9.3)

 Behavioral platformc

  High intensity 22 (64.7) 4 (20.0) 26 (48.1)

  Low intensity 12 (35.3) 11 (55.0) 23 (42.6)

  Not specified 0 (0.0) 5 (25.0) 5 (9.3)

 Endpoints reported, no. (%)

  Percent days abstinent 23 (67.6) 15 (75.0) 38 (70.4)

  Total abstinence 24 (70.6) 20 (100.0) 44 (81.5)

  Percent days without heavy drinking 16 (47.1) -- --

  Abstinence from heavy drinking 27 (79.4) -- --

Participant characteristics

 Total participants 4878 5514 10392

 Age, year, mean (SD) 44.4 (9.1) 43.0 (9.5) 43.7 (9.3)

 % Male, mean (SD) 77.7 (16.9) 79.0 (6.6) 78.3 (12.5)

 % Married, mean (SD)d 42.8 (13.8) 56.9 (11.2) 49.9 (14.4)

 % Employed, mean (SD)e 67.6 (17.3) 64.6 (7.9) 66.1 (13.5)

no., number; SD, standard deviation.
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a
Each of three trials involving both naltrexone and acamprosate treatment arms was treated as two separate trials in the analysis.

b
1 naltrexone trial and 3 acamprosate trials indicated that the medication treatment was initiated before the patients were discharged from the

inpatient care.

c
High intensity behavioral platform included cognition/skills therapies and 12-step facilitation, and low intensity behavioral platform included

motivational therapies, compliance based therapies, and treatment as usual.

d
Data missing from 7 naltrexone trials and 7 acamprosate trials.

e
Data missing from 12 naltrexone trials and 12 acamprosate trials.
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Table 2

Spearman’s Rank Correlation Between Study Characteristics and Placebo Response Using the Endpoint
Percent Days Abstinent.

Naltrexone (n = 23) Acamprosate (n = 15)

Characteristics rs p-value rs p-value

Duration of treatment (weeks) −0.12 0.59 −0.37 0.17

Publication year −0.18 0.41 0.57 0.03

Mean age of participants −0.42 0.05 0.39 0.15

% Male −0.04 0.85 −0.12 0.67

Number of sites −0.22 0.31 0.35 0.20

Note: each of two trials involving both naltrexone and acamprosate treatment arms was treated as two separate trials in the analysis.
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Table 3

Spearman’s Rank Correlation Between Study Characteristics and Treatment Effect Size Using the Endpoint
Percent Days Abstinent.

Naltrexone (n = 23) Acamprosate (n = 15)

Characteristics rs p-value rs p-value

Duration of treatment (weeks) 0.01 0.96 0.06 0.83

Publication year −0.17 0.44 −0.20 0.47

Mean age of participants 0.20 0.36 −0.05 0.85

% Male 0.29 0.18 0.25 0.37

Number of sites 0.11 0.60 −0.33 0.23

Note: each of two trials involving both naltrexone and acamprosate treatment arms was treated as two separate trials in the analysis.
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