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Abstract

Background

Uncertainty remains regarding the effectiveness of treatments for patients diagnosed with
both an alcohol use disorder (AUD) and depressive disorder. This study aimed to compare
the effectiveness of clinical interventions for improving symptoms of adults with co-occurring
AUDs and depressive disorders.

Methods and findings

We searched CINAHL, ClinicalTrials.gov, Cochrane Central Register of Controlled Trials,
Cochrane Database of Systematic Reviews, Excerpta Medica Database, International Clini-
cal Trials Registry Platform (ICTRP), PubMed, PsycINFO, and Web of Science from incep-
tion to December 2020. We included randomized controlled trials (RCTs) evaluating clinical
interventions for adults with co-occurring AUDs and depressive disorders. Two independent
reviewers extracted study-level information and outcome data. We assessed risk of bias
using the Cochrane Risk of Bias tool, used frequentist random effects models for network
meta-analyses, and rated our confidence in effect estimates using the Grading of Recom-
mendations Assessment, Development, and Evaluation (GRADE) approach. Primary out-
comes were remission from depression and alcohol use. Secondary outcomes were
depressive symptoms, alcohol use, heavy drinking, health-related quality of life, functional
status, and adverse events. We used standardized mean differences (SMDs) for continuous
outcomes and odds ratios (ORs) for dichotomous outcomes to estimate intervention effects.
Overall, 36 RCTs with 2,729 participants evaluated 14 pharmacological and 4 psychological
interventions adjunctive to treatment as usual (TAU). Studies were published from 1971 to
2019, conducted in 13 countries, and had a median sample size of 50 participants (range:
14 to 350 participants). We have very low confidence in all estimates of intervention effects
on our primary outcomes (i.e., remission from depression and remission from alcohol use).
We have moderate confidence that cognitive behavioral therapies (CBTs) demonstrated
greater benefit than no additional treatment (SMD = —0.84; 95% confidence interval [Cl],
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-1.051t0 —-0.63; p < 0.001) for depressive symptoms and low confidence (SMD = -0.25;
95% ClI, —0.47 to —0.04; p = 0.021) for alcohol use. We have low confidence that tricyclic
antidepressants (TCAs) demonstrated greater benefit than placebo (SMD = -0.37; 95% ClI,
-0.7210 -0.02, p = 0.038) for depressive symptoms. Compared with placebo, we have mod-
erate confidence that selective serotonin reuptake inhibitors (SSRIs) demonstrated greater
benefit for functional status (SMD = -0.92; 95% Cl, —1.36 to —0.47, p < 0.001) and low confi-
dence for alcohol use (SMD = -0.30; 95% CI, —0.59 to —0.02, p = 0.039). However, we have
moderate confidence that patients receiving SSRIs also were more likely to experience an
adverse event (OR =2.20; 95% ClI, 0.94 t0 5.16, p=0.07). We have very low confidence in
all other effect estimates, and we did not have high confidence in any effect estimates. Limi-
tations include the sparsity of evidence on intervention effects over the long term, risks of
attrition bias, and heterogeneous definitions of adverse events in the evidence base.

Conclusions

We are very uncertain about the existence (or not) of any non-null effects for our primary
outcomes of remission from depression and remission from alcohol use. The available evi-
dence does suggest that CBTs likely reduced, and TCAs may have resulted in a slight
reduction of depressive symptoms. SSRis likely increased functional status, and SSRIs and
CBTs may have resulted in a slight reduction of alcohol use. However, patients receiving
SSRis also likely had an increased risk of experiencing an adverse event. In addition, these
conclusions only apply to postintervention and are not against active comparators, limiting
the understanding of the efficacy of interventions in the long term as well as the comparative
effectiveness of active treatments. As we did not have high confidence in any outcomes,
additional studies are warranted to provide more conclusive evidence.

Author summary

Why was this study done?

o Alcohol use disorders (AUDs) and depressive disorders are prevalent behavioral health
conditions among adult populations, often co-occur, and have significant personal, soci-
etal, and economic consequences.

« Existing systematic reviews and clinical practice guidelines often focus on either AUDs
or depressive disorders, despite the prevalence and significance of their co-occurrence.

o The objective of this review is to examine the available evidence on the effectiveness of
clinical interventions for adult patients with co-occurring AUD and depressive
disorders.

What did the researchers do and find?

» We conducted a systematic review and network meta-analysis (NMA) of 36 randomized
controlled trials (RCTs) with 2,729 participants evaluating 14 pharmacological and 4
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psychological interventions for adults with co-occurring AUDs and depressive
disorders.

« We have very low confidence in all estimates of intervention effects on our primary out-
comes (i.e., remission from depression and remission from alcohol use).

o We found that cognitive behavioral therapies (CBTs) likely reduced, and tricyclic anti-
depressants (TCAs) may have resulted in a slight reduction of depressive symptoms,
selective serotonin reuptake inhibitors (SSRIs) likely increased functional status, SSRIs
and CBTs may have resulted in a slight reduction of alcohol use, and SSRIs also likely
resulted in an increased risk of experiencing an adverse event.

« We have very low confidence in all other effect estimates, and we did not have high con-
fidence in any effect estimates.

What do these findings mean?

o We did not have high confidence in any effect estimates, and we have very low confi-
dence in the vast majority of estimates of intervention effects across all outcomes.

« For policy and practice, we are very uncertain about the existence (or not) of any non-
null effects for our primary outcomes of remission from depression and remission from
alcohol use. The available evidence does suggest potentially actionable benefits at postin-
tervention of CBT's for depressive symptoms and alcohol use, TCAs for depressive
symptoms, and SSRIs for alcohol use and functional status—although SSRIs also likely
have higher risks of adverse events (including serious adverse events).

For research, future trials are needed that are prospectively registered, adequately pow-
ered, fit for pragmatic purposes, comprehensively report study information and out-
comes, and evaluate interventions discussed in clinical practice guidelines yet missing
from the current body of evidence.

Introduction

Alcohol use disorders (AUDs) and depressive disorders are prevalent behavioral health condi-
tions among adult populations with significant personal, societal, and economic consequences.
Best estimates of current rates (past 12 months) for noninstitutionalized populations indicate
that 13.9% of adults meet criteria for an AUD, and 6.7% of adults meet criteria for a major
depressive episode [1,2]. Adults with an AUD are more likely than those without an AUD to
have worse physical health, mental health, and social functioning [2], while depression is one
of the leading causes of disease burden worldwide and is associated with significantly increased
risks of morbidity and mortality [3-5].

AUDs and depressive disorders often co-occur. Adults with any AUD (mild, moderate, or
severe) in the past 12 months have 1.2 (95% confidence interval [CI] 1.08 to 1.35) times the
odds of having a major depressive disorder compared with adults without an AUD [2]. Co-
occurring AUD and depression results in worse treatment outcomes on average compared
with patients diagnosed with only one of these disorders [6]. However, current clinical practice
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guidelines often focus on one or the other type of disorder, despite the prevalence and signifi-
cance of their co-occurrence [7,8]. Previous systematic reviews provide empirical support for
numerous psychological and pharmacological interventions for the treatment of patients with
either an AUD [9,10] or a depressive disorder [11-13]. Rigorous evidence is needed regarding
the use of these interventions to treat patients with both an AUD and a depressive disorder
[6,14]. The objective of this review is to examine the available evidence on the effectiveness of
clinical interventions for adult patients with co-occurring AUD and depressive disorders. To
achieve this objective, we performed a network meta-analysis (NMA). An NMA combines
both direct and indirect comparisons of intervention effects, obtaining an effect estimate for
each possible pair of interventions (including those that have not been directly compared).
Consequently, identifying and synthesizing evidence from the entire network of evidence
enable a more comprehensive understanding of the comparative effectiveness of interventions
for a given population and outcome. As such, it is a powerful research tool to assist patients,
providers, and policymakers to make informed decisions about which intervention is most
likely to improve healthcare at the individual and population levels.

Methods

We registered the protocol for this review in the international prospective register of system-
atic reviews before completing formal screening of search results against eligibility criteria
(PROSPERO identifier CRD42017078239). We prepared the protocol and this report using
the relevant Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols
(PRISMA-P) 2015 Statement [15,16], as well as the Methodological Expectations of Cochrane
Intervention Reviews [17]. This study is reported according to the PRISMA Extension State-
ment for systematic reviews incorporating network meta-analyses (see S1 PRISMA Checklist)
[18]. Further information regarding the methods and materials is available in the Supporting
information (see S1 Text).

Identification and selection of studies

We searched CINAHL, ClinicalTrials.gov, Cochrane Central Register of Controlled Trials,
Cochrane Database of Systematic Reviews, Excerpta Medica Database, International Clinical
Trials Registry Platform (ICTRP), PubMed, PsycINFO, and Web of Science for English lan-
guage articles from inception to December 2020. A reference librarian for RAND’s Knowledge
Services (JL) developed the search strings (using search terms related to alcohol use, depres-
sion, and randomized trials) in consultation with the lead and senior authors (SG and SH)
using terms identified in previous reviews on interventions for AUDs and depressive disorders
[6,14,19-23]. We also reference mined the bibliographies of previous systematic reviews. Two
reviewers (SG and either GA or EH) independently screened all titles and abstracts of retrieved
citations. We conducted full-text eligibility assessment for citations judged as potentially eligi-
ble by at least 1 reviewer; we resolved any disagreements between the 2 reviewers about full-
text eligibility through discussion within the review team.

We included parallel group (individually or cluster) randomized controlled trials (RCT's)
only. Studies had to include adult participants (at least 50% were 18 years of age or older) with
clinical diagnoses for both an AUD and depressive disorder according to Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM) or International Classification of Diseases (ICD)
criteria. In addition to formal diagnostic procedures, we also included studies that used non-
operationalized diagnostic criteria, validated clinician-reported symptom questionnaires, or
self-reported symptom questionnaires with established thresholds to identify patients with eli-
gible diagnoses. For research conducted prior to DSM-III (i.e., before 1980), we included
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studies in which investigators, study clinicians, and/or rating scales designated patients as hav-
ing both “depression” and “alcoholism.” Clinical interventions from any therapeutic approach
were eligible so long as the evaluated intervention was intended to improve depressive symp-
toms or reduce alcohol use. Primary outcomes were remission from depression and alcohol
use. Secondary outcomes were depressive symptoms, alcohol use, heavy drinking, health-
related quality of life, functional status, and adverse events. We did not exclude studies based
on comparator interventions, follow-up period for outcome assessment, setting, publication
status, or publication language.

A crucial aspect of NMAs involves visualizing the interventions that have been evaluated
for a population of interest as forming a network in which the interventions are represented by
dots (or “nodes”) and comparisons between interventions are represented by lines (or “edges”)
in a diagram. After completing the search but before extracting and analyzing outcome data,
we assigned identified interventions to nodes in our network via consensus among the review
team and external advisers, using a preregistered list of intervention nodes (see S1 Text) as a
guide [24].

Data extraction

We collected participant data based on the PRISMA-Equity Extension [25,26], intervention
and comparator data using the template for intervention description and replication [27], out-
come data using ClinicalTrials.gov criteria for completed defined outcomes [28], study setting
data using the Consolidated Framework for Implementation Research [29], and study design
data using the revised Cochrane tool [30]. Two reviewers independently extracted study-level
descriptive data (SG and either GA or EH) and outcome data (SG and MB). We assessed the
risk of bias related to random sequence generation (selection bias), allocation concealment
(selection bias), blinding of participants and providers (performance bias), blinding of out-
come assessors (detection bias), completeness of reporting outcome data (attrition bias), and
selective outcome reporting (reporting bias) [31].

Statistical analyses

We conducted pairwise meta-analyses of all direct comparisons to assess the statistical hetero-
geneity within each comparison. We then qualitatively examined the distribution of character-
istics across studies in each network that may modify intervention effects to assess the
transitivity assumption of NMA—that is, that participants hypothetically could be randomized
to any interventions included in a network [32,33]. This transitivity assumption involves
assuming that sets of studies comparing different interventions in a network are sufficiently
similar to each other with respect to characteristics that moderate the relative effects of inter-
ventions, and this assumption leads to assessments of consistency of direct and indirect evi-
dence within each network [33]. We assessed transitivity (similar distribution of potential
effect modifiers across studies) by systematically tabulating and examining characteristics
across trials [32]. Overall, we considered identified interventions to be comparable, as they are
used in specialty care clinical settings as acute treatment for patients with comorbid alcohol
use and depressive disorders [7,8]. The only major difference across trials that concerned us
regarding the transitivity assumption of NMA involved the length of treatment, which ranged
from 3 to 26 weeks. We consequently tabulated and compared length of treatment across inter-
vention arms in each network (available in S2 Appendix), and we downgraded confidence in
network estimates in which we judged the risk of intransitivity to be high as a result of consid-
erable differences in treatment lengths.
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We conducted NMA using random effects models in a frequentist framework with the net-
meta package (version 0.9-8) in the R statistical environment [34]. We addressed within-study
correlation of effects from multiarm trials through the netmeta procedures for reweighting all
comparisons of each multiarm trial [35,36]. We assumed a constant heterogeneity variance
across all comparisons in each network, defined via a generalized methods of moments esti-
mate of the between-studies variance [37]. We assessed between-study clinical and methodo-
logical heterogeneity by examining study characteristics, between-study statistical
heterogeneity for each pairwise comparison using the I? statistic, local inconsistency by split-
ting and comparing direct and indirect evidence [38], and global inconsistency using design-
based decomposition of Cochran’s Q and net heat plots [39].

We grouped outcome data into different follow-up periods: immediately postintervention,
short-term follow-up (1 to 5 months postintervention), long-term follow-up (6 to 11 months
postintervention), and very long-term follow-up (12+ months postintervention). For each
combination of pairwise comparison, outcome, and time point, we used standardized mean
differences (SMDs) for continuous outcomes and odds ratios (ORs) for dichotomous out-
comes to estimate intervention effects. For consistency, we coded outcome data such that
SMDs <0 and ORs < 1 are favorable, and we used established benchmarks for interpreting
clinical effect sizes using SMDs and ORs, i.e., SMD < —0.2 or OR >1.68 for a small clinical
effect, SMD < -0.5 or OR >3.47 for a medium clinical effect, and SMD < —0.8 or OR >6.71
for a large clinical effect [40]. For each outcome and time point, we ranked interventions in
order of effectiveness using p scores—a frequentist measure of the extent of certainty that an
intervention is better than another intervention averaged over all competing interventions
[41,42]. We conducted sensitivity analyses in which we excluded studies that evaluate pharma-
cological interventions that do not have legal approval to be prescribed in the United States,
excluded studies with high risks of bias, and used alternative outcome data reported in
included studies (e.g., studies that used multiple measures within a given outcome domain). In
response to peer reviewer comments, we also conducted sensitivity analyses excluding studies
prior to DSM-III (i.e., before 1980). We report results from the sensitivity analyses in the nar-
rative only when we have high, moderate, or low confidence in an estimate that substantively
changes the conclusions from the primary analysis (i.e., direction or size of the effect). Results
of all sensitivity analyses can be found in the RMarkdown output file accompanying the manu-
script (https://osf.io/bwyq8/). The actual RMarkdown file can be found in S1 Appendix.

Rating confidence in effect estimates

We rated our confidence in each pairwise effect estimate and relative rankings of identified
interventions using the Grading of Recommendations Assessment, Development, and Evalua-
tion (GRADE) approach [43-46]. The traditional approach involves initially assigning a body
of direct evidence of RCTs a rating of “high” confidence and then assessing 5 domains for pos-
sible downgrading of confidence by 1 or 2 levels. For limitations of included studies (none,
serious, or very serious), we considered downgrading 1 level (“serious”) when most informa-
tion is from studies at moderate risk of bias and 2 levels (“very serious”) from studies at high
risk of bias. For indirectness (none, serious, or very serious), we considered downgrading 1
level (“serious”) when some differences exist between the population, the intervention, or the
outcomes measured in relevant research studies and those under consideration in our review
and 2 levels (“very serious”) when substantial differences exist. For inconsistency (none, seri-
ous, or very serious), we considered downgrading 1 level (“serious”) when substantial hetero-
geneity existed or when only 2 studies provided information to a meta-analytic estimate and 2
levels (“very serious”) when considerable heterogeneity existed or when only 1 study provided
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information to a meta-analytic estimate. For imprecision (none, serious, or very serious), we
considered downgrading 1 level (“serious”) when the 95% CI included the null effect and 2 lev-
els (“very serious”) when the 95% CI included appreciable benefit or harm. For publication
bias (suspected or undetected), we considered downgrading 1 level (“suspected”) when evi-
dence suggested a selective publication of study findings that likely substantially alters esti-
mates of a non-null effect.

For pairwise estimates in an NMA, rating confidence in indirect evidence for an effect esti-
mate involved taking the lowest confidence rating from effect estimates with a common com-
parator and assessing whether to downgrade for potential intransitivity. The process further
involves (1) presenting the direct and indirect effect estimates for the pairwise comparison; (2)
rating confidence in both estimates; (3) presenting the network estimate for the pairwise com-
parison; and (4) rating the confidence of the network estimate based on the ratings of the
direct and indirect estimates, as well as an assessment of coherence [43,45]. Based on these
assessments, we reported our confidence in each pairwise effect estimate using 1 of 4 categories
[47,48]. “High” confidence indicates that we are very confident that there is (or is not) a non-
null effect—that a pairwise effect estimate indicates that one intervention is beneficial over
(superior to) another. “Moderate” confidence indicates that there likely is (not) a non-null
effect. “Low” indicates that there may (not) be a non-null effect. “Very low” indicates that we
are very uncertain about the existence (or not) of a non-null effect.

Findings
All data underlying the findings in this review (including GRADE assessments of confidence
in effect estimates) can be found in S2 Appendix.

Study selection and characteristics

After identifying 5,452 citations for review, we excluded 4,758 citations during title and
abstract screening, yielding 694 citations for full-text eligibility assessment. We excluded 596
citations at this stage, 16 citations related to ongoing studies or those awaiting a final assess-
ment. We ultimately included 98 citations reporting 36 studies that randomized a total of
2,729 participants (see Fig 1).

A concise summary of study characteristics can be found in Tables 1 and 2. Studies were
published from 1971 to 2019 and conducted in 13 countries. All studies randomized individual
participants (rather than clusters of participants) to intervention groups. Aside from one
3-arm trial (3%) and one 4-arm trial (3%), most studies (n = 34; 94%) randomized participants
to either of 2 intervention groups. Only 4 studies (11%) met the minimum sample require-
ments of a reported power analysis. The majority of studies (n = 28; 78%) involved only 1 site.
The median study sample size was 50 participants (range, 14 to 350 participants). Regarding
risk of bias (see Table 3), most studies did not report their random sequence generation
(n =27; 75%) or allocation concealment (n = 28, 78%) methods. Most studies evaluating phar-
macological interventions (1 = 24, 86%) had low risk of performance bias related to blinding
participants and providers. Twenty-two studies (61%) had low risk of detection bias related to
blinding outcome assessors, while 18 studies (50%) had low risk of attrition bias related to
completeness of outcome data at postintervention. Most studies had unclear (n = 13; 36%) or
high (n = 18; 50%) risk of reporting bias related to selective reporting of outcome data. Ten
studies (28%) reported at least 1 private source of funding with a potential conflict of interest.

Twenty-eight studies (78%) reported the stage in the clinical pathway and the type of clini-
cal setting. Fifteen studies (42%) involved outpatient care, 9 (25%) inpatient care, and 4 (11%)
inpatient followed by outpatient care. Seventeen studies (47%) took place in a treatment setting
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Fig 1. Study flow diagram. Note: A single study can have multiple publications and therefore citations. Therefore, in
the “included” box in the flow diagram, we have noted how many studies are reported by included citations. RCT,
randomized controlled trial.

https://doi.org/10.1371/journal.pmed.1003822.9001

primarily focused on alcohol or substance use, 1 (3%) in a treatment setting primarily focused
on depressive or mental health disorders, and 10 (28%) in a dual-treatment setting. Partici-
pants in most studies had diagnoses of major depressive disorder (n = 18; 50%) and alcohol
dependence (1 = 20; 56%). The median average age was 42 years (range, 32 to 63), and the
median percentage of female participants was 31% (range, 0% to 100%). Among the 20 studies
(56%) that provided data on race/ethnicity, the median percentage of white participants was
76% (range, 47% to 100%). The available evidence included 14 pharmacological interventions,
4 psychological interventions, and 3 control interventions. All interventions were provided as
adjunctive to treatment as usual (TAU) in the study setting.

Network geometry

The available body of evidence contained 75 intervention arms in 3 overarching categories:
pharmacological interventions (n = 37), psychological interventions (n = 10), and control
interventions (n = 28). Because we did not identify any studies directly comparing a pharma-
cological intervention with a psychological intervention, we analyzed 2 separate networks: one
of pharmacological interventions (see Fig 2a) and another of psychological interventions (see
Fig 2b). In the pharmacological network, the most common nodes were pharmacological pla-
cebos (21 trial groups; 685 participants), selective serotonin reuptake inhibitors (SSRIs; 12 trial
groups; 611 participants), and tricyclic antidepressants (TCAs; 8 trial groups; 291 participants),
with SSRIs versus pharmacological placebos as the most frequent direct comparison (8 com-
parisons). In the psychological network, the most common nodes were self-management sup-
port (4 trial groups; 97 participants), cognitive behavioral therapies (CBTs; 3 trial groups; 230
participants), psychological placebos (3 trial groups; 55 participants), and no additional treat-
ment (3 trial groups; 238 participants), with self-management support versus psychological
placebos as the most frequent direct comparison (3 comparisons).
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Table 3. Summary of risks of bias across studies.

Study Random sequence Allocation Blinding Blinding Blinding Completeness of Selective outcome Funder
generation concealment participants providers assessors outcome data reporting
Adamson (2015) Low Low Low Low Low Low Low Public
Agyapong (2012) Low Unclear High Low High Low Low Public
Altamura (1990) Unclear Unclear Low Low Unclear Low High* Unclear
Altintoprak (2008) Unclear Unclear Low Low Unclear Unclear High* Unclear
Butterworth (1971) Unclear Unclear Low Low Unclear Low Unclear Unclear
Cocchi (1997) Unclear Unclear Unclear Unclear Unclear Low Unclear Unclear
Cornelius (1997) Unclear Low Low Low Low Low Unclear Public
Cornelius (2016) Unclear Low Low Low Unclear Low Low Public
Golik-Gruber Unclear Unclear High High High Low Unclear Unclear
(2003)
Gual (2003) Unclear Unclear Low Low Unclear High High* Unclear
Han (2013) Unclear Unclear Low Low Unclear High* Unclear Some
private
Hernandez-Avila Low Unclear High Low Low Low Unclear Some
(2004) private
Holzhauer (2017) Unclear Unclear High High Unclear Low High* Public
Kranzler (2006) Low Unclear Low Low Unclear High High* Some
private
Krupitsky (2013) Low Low Low Low Low Low High* Unclear
Loo (1988) Unclear Unclear Low Low Unclear Low Unclear Unclear
Markowitz (2008) Low Unclear High High Low High Unclear Public
Mason (1996) Unclear Unclear Low Low Unclear High High* Public
McGrath (1996) Unclear Unclear Low Low Low High Unclear Some
private
McLean (1986) Unclear Unclear Low Low Low Low Unclear Unclear
Mielke (1978) Unclear Unclear Low Low Unclear Low High* Public
Moak (2003) Unclear Unclear Low Low Unclear Unclear High* Some
private
Muhonen (2008) Low Low Low Low Unclear High Low Some
private
O’Reilly (2019) Low Low High High Low High High* Public
Oslin (2005) Unclear Unclear Unclear Unclear Unclear High High* Some
private
Petersen (2009) Low Low High High Low High High* Unclear
Pettinati (2010) Unclear Unclear Low Low Unclear High* High* Some
private
Ralevski (2013) Unclear Unclear Low Low Low Low High* Public
Roy (1998) Unclear Unclear Low Low Low High* High* Unclear
Roy-Byrne (2000) Unclear Unclear Low Low Low High High* Some
private
Salloum (2007) Unclear Unclear Low Low Unclear Unclear High* Public
Shaw (1975) Unclear Unclear Low Low Unclear Low High* Unclear
Thapinta (2014) Unclear Unclear High High Unclear High Unclear Public
Thapinta (2017) Unclear Unclear High High Low Low Unclear Public
Witte (2012) Unclear Unclear Low Low Unclear High Low Some
private
Zielinski (1979) Unclear Unclear High High Unclear Low Unclear Unclear
* Indicates that the high risk of bias is for some but not all outcomes.
https:/doi.org/10.1371/journal.pmed.1003822.t003
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Figure 2a. Pharmacological Network Structure by Intervention Class

MRIs, i i
nACHRS, Glutamatergic Antagonists
[ 4 AAPs + SSRIs
NMDA Antagonists,
AAPs
NRis,

Opioid Antagonists

Figure 2b. Psychological Network Structure by Intervention Class

Interpersonal Therapies, ognitive Behavioral Therapies

No Additional Treatmen
Supportive Psychotherapi

Psychological Placebos elf-Management Support

Fig 2. Network structure. (a) Pharmacological network structure by intervention class. (b) Psychological network
structure by intervention class. Notes: The size of the width of each edge (line) is based on the number of direct
comparisons between the 2 connected interventions. The shaded area indicates a “closed” loop (i.e., there is at least 1
study that compares one alternative intervention to an intervention with another alternative to that intervention),
allowing the comparison of effect estimates from direct evidence with effect estimates from indirect evidence. AAP,
atypical antipsychotic; MRI, monoamine reuptake inhibitor; nAChR, nonselective noncompetitive antagonists of the
nicotinic acetylcholine receptor; NRI, norepinephrine reuptake inhibitor; SARI, serotonin antagonist and reuptake
inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant; TeCA, tetracyclic antidepressant.

https://doi.org/10.1371/journal.pmed.1003822.g002

Network meta-analyses

This body of evidence predominantly consists of psychometrically validated questionnaires
measuring constructs immediately at postintervention. A summary of outcome data across
studies can be found in Table 4, while a summary of findings from the network meta-analyses
(including effect estimates, intervention rankings, and confidence in the evidence) can be
found in Tables 5 and 6.

Remission from depression. Eighteen pharmacological intervention studies (64%)
reported data on 12 intervention classes, while 2 psychological intervention studies (25%)
reported data on 4 intervention classes. We did not detect significant heterogeneity in the
pharmacologic network globally (Q(3) = 4.89, p = 0.18), and hotspots of inconsistency were
absent from the net heat plot. Based on confidence ratings using the GRADE approach, we
have very low confidence in all effect estimates, meaning we are very uncertain about the exis-
tence (or not) of a non-null effect based on the available evidence. Sensitivity analyses did not
substantively differ from the primary analyses for remission from depression.

Remission from alcohol use. Seventeen pharmacological intervention studies (61%)
reported data on 9 intervention classes, while 3 psychological intervention studies (38%)
reported data on 5 intervention classes. We did not detect significant heterogeneity in the
pharmacologic network globally (Q(2) = 0.73, p = 0.69), and hotspots of inconsistency were
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Table 5. Summary of findings table for the pharmacological intervention network.

Remission from depression at postintervention (tau’ = 0.4764; I’ = 68.7%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
Opioid antagonist + SSRI 0.22 (0.04 to 1.07) Very low 1(0.81)
SARI 0.21 (0.03 to 1.30) Very low 2 (0.80)
TCA 0.39 (0.13 to 1.19) Very low 3(0.67)
AAP + SSRI 0.55 (0.07 to 4.63) Very low 4(0.52)
AAP 0.58 (0.08 to 4.25) Very low 5(0.50)
Opioid antagonist 0.66 (0.22 to 2.01) Very low 6 (0.46)
TeCA 0.77 (0.11 to 5.46) Very low 7 (0.42)
SSRI 0.75 (0.42 to 1.36) Very low 8(0.41)
Glutamatergic antagonist 0.80 (0.09 to 6.92) Very low 9 (0.41)
MRI 0.92 (0.07 to 11.58) Very low 10 (0.38)
NMDA antagonist 0.92 (0.15 to 5.84) Very low 11 (0.36)
Pharmacological placebo — — 12 (0.26)
Remission from alcohol use at postintervention (tau’ = 0.0365; I = 39.5%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
Opioid antagonist + SSRI 0.34 (0.15 t0 0.79) Very low 1(0.89)
TCA 0.56 (0.19 to 1.68) Very low 2 (0.69)
NMDA antagonist 0.59 (0.24 to 1.47) Very low 3 (0.68)
AAP + SSRI 0.57 (0.08 to 3.92) Very low 4(0.63)
SARI 0.76 (0.27 to 2.10) Very low 5(0.55)
Pharmacological placebo — — 6 (0.40)
SSRI 1.06 (0.84 to 1.34) Very low 7 (0.33)
Opioid antagonist 1.41 (0.71 to 2.77) Very low 8(0.19)
Glutamatergic antagonist 2.10 (0.45 to 9.84) Very low 9 (0.15)
Remission from alcohol use at long-term follow-up (tau’ = 0; I> = 0%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
SSRI 0.26 (0.07 to 0.97) Very low 1 (N/A)
Pharmacological placebo — — 2 (N/A)
Depressive symptoms at postintervention (tau” = 0.0433; I’ = 42.2%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
Opioid antagonist + SSRI —0.66 (—1.27 to —0.06) Very low 1(0.85)
Opioid antagonist -0.49 (-1.10 to 0.12) Very low 2(0.73)
TCA —0.37 (-0.72 to —0.02) Low 3(0.66)
SARI —0.31 (-0.80 to 0.19) Very low 4(0.59)
Glutamatergic antagonist —-0.33 (-1.25 to 0.59) Very low 5(0.58)
AAP + SSRI —-0.21 (-1.06 to 0.63) Very low 6 (0.49)
SSRI —-0.14 (-0.35 to 0.07) Very low 7 (0.42)
TeCA —-0.12 (-0.78 to 0.53) Very low 8(0.42)
NMDA antagonist 0.03 (-0.67 to 0.74) Very low 9 (0.29)
Pharmacological placebo — — 10 (0.24)
nAChRs 0.20 (-0.75 to 1.15) Very low 11 (0.22)
Depressive symptoms at long-term follow-up (tau’ = 0; I’ = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SSRI —0.80 (=1.53 to —0.07) Very low 1 (N/A)
Pharmacological placebo — — 2 (N/A)
Withdrawal/craving symptoms at postintervention (tau’ = 0; I = 0%)

Intervention class ‘ SMD (95% CI) | Confidence in non-null effect ‘ Ranking (p score)

(Continued)
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Table 5. (Continued)

AAP + SSRI —-0.57 (-1.34 t0 0.20) Very low 1(0.84)
SARI —0.37 (-0.90 to 0.16) Very low 2(0.73)
NMDA antagonist —-0.35 (-0.88 t0 0.17) Very low 3(0.73)
SSRI —0.08 (-0.36 to 0.20) Very low 4(0.46)
Glutamatergic antagonist 0.02 (-0.84 to 0.80) Very low 5(0.44)
Pharmacological placebo — — 6 (0.37)
TeCA 0.41 (-0.65 to 1.47) Very low 7 (0.22)
TCA 0.48 (-0.78 to 1.72) Very low 8(0.20)
Alcohol use at postintervention (i tau’ = 0.0149; P = 20.5%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
NMDA antagonist —2.23 (-2.87 to —1.58) Very low 1(0.999)
TeCA —0.54 (-1.64 to 0.55) Very low 2(0.62)
SSRI —0.30 (-0.59 to —0.02) Low 3(0.57)
SARI —-0.23 (-0.66 to 0.21) Very low 4(0.48)
TCA —0.09 (-0.66 to 0.49) Very low 5(0.34)
Glutamatergic antagonist —0.00 (-0.85 to 0.85) Very low 6(0.29)
Pharmacological placebo — — 7 (0.20)
Alcohol use at long-term follow-up (taw’ = 0; I’ = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SSRI —0.43 (-1.14 t0 0.29) Very low 1 (N/A)
Pharmacological placebo — — 2 (N/A)
Heavy drinking at postintervention (tau” = 0.0429; I’ = 44%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SARI —1.04 (-1.80 to —0.27) Very low 1(0.94)
Opioid antagonist + SSRI —0.60 (-1.13 to —0.08) Very low 2(0.79)
NMDA antagonist —0.58 (—1.25 to 0.09) Very low 3(0.76)
SSRI —-0.13 (-0.43 t0 0.17) Very low 4(0.44)
Opioid antagonist —-0.09 (-0.50 to 0.33) Very low 5(0.40)
Pharmacological placebo — — 6 (0.30)
TCA 0.22 (-0.45 to 0.88) Very low 7 (0.19)
TeCA 0.39 (-0.74 to 1.52) Very low 8(0.17)
Health-related quality of life at postintervention (taw’ = 0; I = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SSRI vs. NMDA antagonist —0.09 (-0.53 to 0.35) Very low N/A
Glutamatergic antagonist vs. placebo | —0.33 (-1.15 to 0.50) Very low N/A
Functional status at postintervention (tau’ = 0; I = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
NMDA antagonist —1.21 (-1.84 to —0.59) Very low 1(0.88)
AAP + SSRI —1.02 (-1.86 to —0.18) Very low 2(0.71)
SSRI —0.92 (-1.36 to —0.47) Moderate 3 (0.64)
TCA —0.83 (-1.36 to —0.29) Very low 4(0.59)
SARI —0.63 (-1.24 to —0.03) Very low 5(0.45)
Glutamatergic antagonist —-0.07 (-0.89 to 0.75) Very low 6 (0.15)
Pharmacological placebo — — 7 (0.08)
Functional status at long-term follow-up (tau’ = 0; > = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SSRI —0.70 (-1.42 to 0.03) Very low 1 (N/A)
Pharmacological placebo — — 2 (N/A)

(Continued)
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Table 5. (Continued)

Adbverse events at postintervention (tau’ = 0.5338; I’ = 54%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)

MRI 0.43 (0.03 to 6.54) Very low 1(0.78)
NMDA antagonist 0.51 (0.03 to 8.26) Very low 2(0.75)
nAChRs 0.56 (0.05 to 5.76) Very low 3(0.74)
Pharmacological placebo — — 4(0.67)
Opioid antagonist 1.02 (0.11 to 9.26) Very low 5(0.62)
SARI 1.27 (0.36 to 4.49) Very low 6 (0.57)
Glutamatergic antagonist 2.40 (0.26 to 21.96) Very low 7 (0.40)
SSRI 2.20 (0.94 to 5.16) Moderate 8(0.38)
TCA 2.34 (0.64 to 8.61) Very low 9 (0.37)
TeCA 3.46 (0.21 to 55.75) Very low 10 (0.33)
Opioid antagonist + SSRI 4.80 (0.74 to 31.31) Very low 11 (0.21)
AAP + SSRI 8.01 (0.44 to 145.26) Very low 12 (0.18)
Adverse events at long-term follow-up (tau’ = 0; I’ = 0%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
Pharmacological placebo — — 1 (N/A)
SSRI 1.06 (0.02 to 57.01) Very low 2 (N/A)
Serious adverse events at postintervention (i taw’ = 0; I = 0%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
Opioid antagonist + SSRI 0.35 (0.12 to 1.05) Very low 1(0.88)
Opioid antagonist 0.93 (0.39 to 2.20) Very low 2 (0.56)
Pharmacological placebo — — 3(0.53)
TCA 1.00 (0.02 to 52.85) Very low 4(0.51)
TeCA 1.00 (0.02 to 57.31) Very low 5(0.51)
SSRI 1.55 (0.81 to 2.96) Low 6 (0.29)
NMDA antagonist 3.18 (0.25 to 39.80) Very low 7 (0.22)

AAP, atypical antipsychotic; CI, confidence interval; MRI, monoamine reuptake inhibitor; nAChR, nonselective
noncompetitive antagonists of the nicotinic acetylcholine receptor; NMDA, N-methyl-D-aspartate; OR, odds ratio;
SARI, serotonin antagonist and reuptake inhibitor; SMD, standardized mean difference; SSRI, selective serotonin

reuptake inhibitor; TCA, tricyclic antidepressant; TeCA, tetracyclic antidepressant.

https://doi.org/10.1371/journal.pmed.1003822.t005

absent from the net heat plot. We are very uncertain about the existence (or not) of a non-null
effect based on the available evidence (i.e., we have very low confidence in all effect estimates).
However, after excluding studies with high risk of bias from the pharmacologic network, we
identified an estimate of a small beneficial effect of SSRIs over placebos (OR = 0.69; 95% CI,
0.47 t0 0.9998; 5 RCTs, p = 0.049), indicating that SSRIs may have increased remission from
alcohol use (i.e., low confidence) had this been the default analysis. All other sensitivity analy-
ses did not substantively differ from the primary analyses for remission from alcohol use.

Depressive symptoms. Twenty pharmacological intervention studies (71%) reported data
on 11 intervention classes, while 6 psychological intervention studies (75%) reported data on 6
intervention classes. We detected significant heterogeneity in the pharmacologic network
globally (Q(12) = 20.82, p = 0.05), which was due to significant within-design heterogeneity in
comparisons of placebos versus SSRIs (Q(6) = 15.38, p = 0.02) rather than inconsistency
between designs (Q(2) = 3.53, p = 0.17). Hotspots of inconsistency were absent from (and
direct versus indirect effect estimates were in the same direction in) the net heat plot
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Table 6. Summary of findings table for the psychological intervention network.

Remission from depression at postintervention (tau’ = 0; I = 0%)

Intervention class OR (95% CI) Confidence in non-null effect = Ranking (p score)
IPT vs. SP 4.33 (0.39 to 48.61) Very low N/A
CBT vs. placebo 0.47 (0.08 to 2.66) Very low N/A
Remission from alcohol use at postintervention (i tau’ = 0; I = 0%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
SMS 0.61 (0.24 to 1.55) Very low 1 (0.89)
Placebo 1.53 (0.34 to 6.87) Very low 2 (0.43)
No additional treatment — — 3(0.18)
IPT vs. SP 1.16 (0.29 to 4.69) Very low N/A
Remission from alcohol use at short-term follow-up (tau” = 0; I’ = 0%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. placebo 1.64 (0.55 to 4.91) Very low N/A
Remission from alcohol use at long-term follow-up (tau’ = 0; I> = 0%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
Placebo 0.47 (0.07 to 2.96) Very low 1(0.81)
No additional treatment —_ —_ 2(0.35)
SMS 1.00 (0.36 to 2.78) Very low 3(0.33)
Remission from alcohol use at very long-term follow-up (tau” = 0; > = 0%)

Intervention class OR (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. placebo 3.55(0.76 to 16.43) Very low N/A
Depressive symptoms at postintervention (i tau’ = 0.1043; I = 64.9%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
CBT —0.84 (-1.05 to —0.63) Moderate 1(0.87)
SMS —-0.21 (-0.67 to 0.25) Very low 2(0.73)
No additional treatment — — 3(0.20)
Placebo —-0.65 (-1.48 t0 0.18) Very low 4(0.20)
IPT vs. SP —0.35 (-1.13 to 0.42) Very low N/A
Depressive symptoms at short-term follow-up (SMS: tau® = 0; I = 0%) (CBT: tau’ = 0.0229; I = 35.3%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. placebo —-0.17 (-0.74 to0 0.39) Very low N/A
CBT vs. no additional treatment —0.88 (-2.93 to 1.18) Very low N/A
Depressive symptoms at long-term follow-up (tau’ = 0; I = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
CBT -1.59 (-1.83 to —1.34) Very low 1 (1.00)
SMS —-0.19 (-0.66 to 0.29) Very low 2(0.39)
No additional treatment — — 3(0.11)
Alcohol use at postintervention (tau’ = 0; F = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
CBT —0.25 (=0.47 to —0.04) Low 1(0.88)
SMS —-0.13 (-0.58 to 0.32) Very low 2 (0.66)
No additional treatment — — 3(0.38)
Placebo 0.34 (-0.36 to 1.05) Very low 4(0.09)
Alcohol use at short-term follow-up ( taw’ = 0; I = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. placebo —0.14 (-0.70 to 0.43) Very low N/A
CBT vs. no additional treatment —0.10 (-0.31 to 0.12) Very low N/A

Alcohol use at long-term follow-up (tau” = 0; I’ = 0%)
(Continued)
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Table 6. (Continued)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
CBT —0.18 (-0.39 to 0.04) Very low 1(0.81)
SMS —0.06 (-0.53 to 0.41) Very low 2(0.47)
No additional treatment —_ — 3(0.23)
Withdrawal and craving symptoms at postintervention (tau’ = 0; I’ = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
Placebo —-0.24 (-0.95 to 0.47) Very low 1 (0.80)
No additional treatment — — 2(0.42)
SMS 0.05 (-0.41 to 0.52) Very low 3(0.28)
Withdrawal and craving symptoms at short-term follow-up (tau’ = 0; I = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. placebo —0.46 (-1.03 to 0.12) Very low N/A
Withdrawal and craving symptoms at long-term follow-up (tau’ = 0; I = 0%)
Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. no additional treatment —0.08 (0.58 to 0.42) Very low N/A
Functional status at postintervention (tau’ = 0; I’ = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. placebo —0.97 (-1.54 to —0.41) Very low N/A
Functional status at short-term follow-up (i tau’ = 0; P = 0%)

Intervention class SMD (95% CI) Confidence in non-null effect | Ranking (p score)
SMS vs. placebo —0.54 (-1.12 to 0.04) Very low N/A

CBT, cognitive behavioral therapy; CI, confidence interval; IPT, interpersonal therapy; OR, odds ratio; SMS, self-

management support.

https://doi.org/10.1371/journal.pmed.1003822.t006

investigating SSRIs versus placebo (OR from direct evidence = 0.11 and OR from indirect evi-
dence = 0.49), TCAs versus placebo (OR from direct evidence = 0.52 and OR from indirect evi-
dence = 0.11), and SSRIs versus TCAs (OR from direct evidence = 0.01 and OR from indirect
evidence = 0.41). While did not detect significant heterogeneity in the psychological network
globally (Q(2) = 5.69, p = 0.0581), we did detect significant inconsistency between designs (Q
(1) =5.53, p = 0.0187), although we were not able to assess hotspots of inconsistency in a net
heat plot because of a lack of closed loops in the network geometry. Due to significant incon-
sistency between designs, we used meta-analytic estimates derived from only direct evidence
(rather than network meta-analytic estimates based in part on indirect evidence) for psycho-
logical interventions with direct comparisons [43,45].

We have moderate confidence in an estimate at postintervention of at least a medium bene-
ficial effect of CBT's over no treatment additional to TAU (SMD = —0.84; 95% CI, —1.05 to
-0.63; 2 RCTs; p < 0.001); we downgraded confidence from “high” to “moderate” because the
body of evidence only had 2 studies providing direct evidence for assessing consistency. We
have low confidence in an estimate at postintervention of a non-null effect favoring TCAs over
placebo (SMD = -0.37; 95% CI, —0.72 to —0.02; 3 RCTs; p = 0.038); we downgraded confidence
from “high” to “low” because of a risk of attrition bias in the body of evidence, as well as con-
cerns about intransitivity due to differences in length of treatment among studies in this net-
work. We have very low confidence in all other estimates. In the ad hoc sensitivity analysis
removing studies conducted prior to DSM-III, the CI for the estimate of TCAs versus placebo
no longer excluded a null effect (SMD = —0.31; 95% CI, -0.71 to 0.10; 2 RCTs; p = 0.137). All
other sensitivity analyses did not substantively differ from the primary analyses for depressive
symptoms.
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Alcohol use. Nine pharmacological intervention studies (32%) reported data on 7 inter-
vention classes, while 3 psychological intervention studies (38%) reported data on 4 interven-
tion classes. We did not detect significant heterogeneity in the pharmacologic network
globally (Q(3) = 3.78, p = 0.29), although we were not able to assess hotspots of inconsistency
in a net heat plot because of a lack of closed loops in the network geometry. We have moderate
confidence in an estimate at postintervention of a non-null effect favoring SSRIs over placebos
(SMD = -0.30; 95% CI, -0.59 to —0.02; 3 RCTs; p = 0.039); we downgraded confidence from
“high” to “moderate” because of a risk of selective outcome reporting. We have low confidence
in an estimate at postintervention of a non-null effect favoring CBTs over no treatment addi-
tional to TAU (SMD = -0.25; 95% CI, —0.47 to —0.04; 1 RCT; p = 0.021); we downgraded con-
fidence from “high” to “low” because the body of evidence only had one study providing direct
evidence for assessing consistency. We have very low confidence in all other estimates. Sensi-
tivity analyses did not substantively differ from the primary analyses for alcohol use.

Heavy drinking. Nine pharmacological intervention studies (32%) reported data on 7
intervention classes, while no psychological intervention studies reported data on heavy drink-
ing. We did not detect significant heterogeneity in the pharmacologic network globally (Q(4)
= 7.15, p = 0.13); while there was significant within-design heterogeneity in comparisons of
pharmacological placebos versus SSRIs (Q(2) = 6.00, p = 0.05), we did not detect inconsistency
between designs (Q(2) = 1.15, p = 0.56). Hotspots of inconsistency were absent from the net
heat plot. We have very low confidence in all effect estimates. Sensitivity analyses did not sub-
stantively differ from the primary analyses for heavy drinking.

Withdrawal/craving symptoms. Eight pharmacological intervention studies (29%)
reported data on 8 intervention classes, while 2 psychological intervention studies (25%)
reported data on 3 intervention classes. We did not detect significant heterogeneity in the
pharmacologic network globally (Q(1) = 0.01, p = 0.91), although we were not able to assess
hotspots of inconsistency in a net heat plot because of a lack of closed loops in the network
geometry. We have very low confidence in all estimates. Sensitivity analyses did not substan-
tively differ from the primary analyses for withdrawal/craving symptoms.

Health-related quality of life. Two pharmacological intervention studies (7%) reported
data on 4 intervention classes, while no psychological intervention studies reported data on
health-related quality of life. We have very low confidence in all estimates. Sensitivity analyses
did not substantively differ from the primary analyses for health-related quality of life.

Functional status. Nine pharmacological intervention studies (32%) reported data on 7
intervention classes, while 1 psychological intervention study (13%) reported data on 2 inter-
ventions. We did not detect significant heterogeneity in the pharmacologic network globally (Q
(3) = 1.76, p = 0.62), although we were not able to assess hotspots of inconsistency in a net heat
plot because of a lack of closed loops in the network geometry. We have moderate confidence
in an estimate of at least a small beneficial effect at postintervention of SSRIs over placebos
(SMD = -0.92; 95% CI, —1.36 to —0.47; 3 RCTs; p < 0.001); we downgraded confidence from
“high” to “moderate” because of a risk of selective outcome reporting (i.e., “serious” limitations
of included studies). We have very low confidence in all other estimates at postintervention.
Sensitivity analyses did not substantively differ from the primary analyses for functional status.

Adverse events. Seventeen pharmacological intervention studies (61%) reported adverse
event data on 12 intervention classes, with 6 pharmacological intervention studies (2%) report-
ing serious adverse event data on 7 intervention classes. No psychological intervention studies
reported adverse event data. We detected significant heterogeneity in the adverse event net-
work globally (Q(8) = 17.41, p = 0.03), which was due to significant within-design heterogene-
ity in comparisons of placebos versus SARIs (Q(1) = 11.55, p < 0.001) rather than
inconsistency between designs (Q(1) = 0.66, p = 0.42). We did not detect significant
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heterogeneity in the serious adverse event network globally (Q(2) = 0.62, p = 0.74). We were
not able to assess hotspots of inconsistency in a net heat plot for both adverse events and seri-
ous adverse events. We have moderate confidence that patients receiving SSRIs were more
likely to experience an adverse event than patients receiving pharmacological placebos
(OR =2.20;95% CI, 0.94 to 5.16; 6 RCTs; p = 0.07). We downgraded confidence from “high”
to “moderate” because of a wide CI that included the null effect (i.e., “serious” imprecision).
However, we did not downgrade 2 levels (i.e., “very serious” imprecision), because the CI did
not include the threshold for a meaningful reduction in the likelihood of experiencing an
adverse event. In addition, we did not find sufficient reason to downgrade due to study limita-
tions, indirectness, inconsistency, publication bias, intransitivity, or incoherence.

We also have low confidence that patients receiving SSRIs had a greater risk of experiencing
a serious adverse event than patients receiving placebos (OR = 1.56; 95% CI, 0.81 to 2.94; 3
RCTs; p = 0.184); we downgraded confidence from “high” to “low” because of a wide Cl and a
risk of attrition bias. We have very low confidence in all other estimates. However, after
excluding studies with high risk of bias from the pharmacologic network, we identified an esti-
mate excluding a null effect (OR 2.57; 95% CI, 1.30 to 5.08; 65 RCTs; p = 0.007]), indicating
patients receiving SSRIs were more likely to experience an adverse event than patients receiv-
ing placebos (i.e., high confidence) had this been the default analysis. All other sensitivity anal-
yses did not substantively differ from the primary analyses for adverse events.

Discussion

The available body of evidence on treatments for adults with both an alcohol use and depres-
sive disorder includes 14 pharmacological interventions and 4 psychological interventions.
These interventions represent a fraction of the interventions discussed and recommended in
clinical practice guidelines for either alcohol use or depressive disorders [7,8]. Moreover, we
have very low confidence in all estimates of intervention effects on our primary outcomes (i.e.,
remission from depression and remission from alcohol use). We also did not have high confi-
dence in any effect estimates, and we have very low confidence in the vast majority of estimates
of intervention effects across all outcomes. We are confident only in estimates at postinterven-
tion about the benefits of CBTs (on depressive symptoms and alcohol use), SSRIs (on func-
tional status and alcohol use), and TCAs (on depressive symptoms) to be sufficient enough to
warrant their consideration for policy and practice. Using language from the GRADE
approach, CBTs likely reduced depressive symptoms (moderate confidence) and may have
reduced alcohol use (low confidence), SSRIs likely improved functional status (moderate con-
fidence) and may have reduced alcohol use (low confidence), and TCAs may have reduced
depressive symptoms (low confidence). However, we also found SSRIs to have a higher risk of
adverse events (including serious adverse events). Using language from the GRADE approach,
patients receiving SSRIs likely had a greater risk of experiencing an adverse event compared
with patients receiving pharmacological placebos (moderate confidence), and they may have
had a greater risk of experiencing a serious adverse event (low confidence).

We have very low confidence in all other effect estimates (including for both of our primary
outcomes and time points later than postintervention), meaning we are very uncertain about
the existence (or not) of a non-null effect for all other outcomes, based on the available evi-
dence. Our very low confidence in most effect estimates is primarily driven by sparse networks
with limited data. While we identified almost 3 dozen trials, most trials were underpowered,
almost all of the evidence on effects is at postintervention without longer-term follow-ups, and
the networks of evidence for outcomes were sparse. Most bodies of evidence included only
indirect evidence or direct evidence from only 1 or 2 studies. This absence of evidence on
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interventions and very low confidence in effect estimates does not indicate evidence of an
absence of effects, but rather that future studies are needed to overcome limitations in the cur-
rent body of evidence (such as limited study duration and insufficient statistical power). Fur-
thermore, given that identified effects in which we had at least low confidence were all at
postintervention, applicability of evidence on drinking outcomes to inpatient and residential
care settings may be limited.

The results of this review are comparable to the conclusions of previous reviews in this area.
Previous reviews have found antidepressants to be more effective than placebo in treating
depression among patients with comorbid AUDs [14,22], as well as finding clinical interven-
tion in general (any form of medication or psychosocial treatment) for depression co-occur-
ring with an AUD to be associated with an early improvement in depressive symptoms [20].
The most recent Cochrane review of antidepressants in the treatment of people with co-occur-
ring depression and alcohol dependence found that antidepressants had positive effects on cer-
tain outcomes relevant to depression and drinking alcohol (e.g., remission from alcohol use
and alcohol use) but not on other relevant outcomes (e.g., remission from depression and
depressive symptoms), and the risk of developing adverse effects appeared to be minimal [49].
Moreover, a review on combined CBTs and motivational interviewing for patients with a
depressive disorders and AUDs found small but clinically significant effects compared with
TAU on depressive symptoms and alcohol consumption [23]. Our review builds on these pre-
vious studies through the use of NMA to provide estimates of the comparative effectiveness of
specific intervention classes across a range of outcomes.

Strengths and limitations

This review has several strengths: an a priori research design, duplicate study selection and
data extraction of study information, a comprehensive search of electronic databases, and
comprehensive assessments of confidence in the body of evidence used to formulate review
conclusions. However, we did not contact trial authors for missing data or to find other poten-
tial studies not identified by the search strategy; additional outcome data (if existent), informa-
tion about potential risks of bias, and other potential studies identified by trial authors have
the potential to influence the effect estimates and confidence in the body of evidence. In addi-
tion, we used SMDs for estimating effects of continuous outcomes. While most data come
from established measures for depressive symptoms, drinking, withdrawal and craving symp-
toms, quality of life, and functional status, the development and use of core outcome measure-
ment sets for this clinical area would help allay concerns about the sensitivity of the direction
and magnitude-of-effect estimates arising from application of suboptimal instruments [50]. In
addition, several studies did not report important information about study methods needed to
assess risk of bias as well as the study context (e.g., stage in clinical pathway and type of clinical
setting) helpful to assessing applicability of findings. We also note that the definition of adverse
events was heterogeneous across studies when reported; defining and analyzing adverse events
in numerous can hinder the ability to compare the net benefit (i.e., the balance between desir-
able and undesirable health effects) [51] across interventions in systematic reviews [52]. Fur-
thermore, as we did not identify any RCTs comparing a pharmacological to a psychological
intervention, we had analyze these families of interventions in separate networks, thereby pre-
venting us from drawing any comparisons between (classes of) pharmacological and psycho-
logical interventions. Consequently, we caution readers in any such comparisons they may
make using the results of this review. Lastly, we conducted network meta-analyses using the
class of intervention as the node; caution must be exercised in applying findings to individual
interventions within a class, particularly for networks in which significant heterogeneity exists.
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Conclusions

Those charged with developing guidelines, providing recommendations for health systems,
and treating patients may be interested in using these findings to inform policy and practice.
We are very uncertain about the existence (or not) of any non-null effects for our primary out-
comes of remission from depression and remission from alcohol use. We also did not have
high confidence in any effect estimates, and we have very low confidence in the vast majority
of estimates of intervention effects across all outcomes. The available evidence does suggest
potentially actionable benefits for patients with both an AUD and a depressive disorder at
postintervention of CBTs for depressive symptoms and alcohol use, TCAs for depressive
symptoms, and SSRIs for alcohol use and functional status—although SSRIs also have higher
risks of adverse events (including serious adverse events). However, these potentially action-
able benefits only apply to postintervention and are not against active comparators, limiting
understanding of the efficacy of interventions in the long term as well as the comparative effec-
tiveness of active treatments. Future studies are needed to provide more conclusive evidence
about the (comparative) effectiveness of clinical interventions for treating adults with depres-
sive disorders and AUDs.

Researchers, policymakers, funders, and practitioners may wish to use findings to establish
future priorities on researching clinical interventions for this patient population. In addition
to seeking to replicate evidence underpinning the abovementioned potentially actionable ben-
efits, future trials could prioritize direct comparisons of comparisons with effect estimates sug-
gesting intervention superiority but for which we have insufficient confidence to support
consideration for policy and practice recommendations on the basis of evidence on effective-
ness. Examples include SSRIs on remission for alcohol use and depressive symptoms at long-
term follow-up, and opioid antagonists in combination with SSRIs on remission for alcohol
use, depressive symptoms, and heavy drinking at postintervention.

In addition to more studies on interventions included in this review, studies are needed on
other interventions used to treat AUDs and depressive disorders. Examples of interventions
missing from this body of evidence that are recommended in clinical practices guidelines for
AUDs include 12-Step Facilitation, behavioral couples therapy, the community reinforcement
approach, disulfiram, gabapentin, motivational enhancement therapy, and topiramate [7].
Examples of interventions missing from this body of evidence that are recommended in clini-
cal practices guidelines for depressive disorders include 5-HT2 and 5-HT3 receptor antago-
nists, behavioral activation, monoamine oxidase inhibitors, mindfulness-based therapies,
norepinephrine and dopamine reuptake inhibitors, problem-solving therapy, and serotonin
and norepinephrine reuptake inhibitors [8].

To ensure their utility in overcoming limitations of the current body of evidence for
informing policy and practice, researchers should design future studies that are adequately
powered and fit for this pragmatic purpose [53], prospectively register fully developed proto-
cols and statistical analysis plans [54,55], and comprehensively report completed trials [56,57].
Given concerns about use of some pharmacological interventions in patients with AUDs (due
to potential interactions with medications and alcohol), this research area would also benefit
from standards on the collection and reporting of adverse events [58].
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