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Abstract

Objective: Up to 60% of patients with bipolar disorder develop a substance use disorder during
their lifetime. The purpose of this paper was to assess the impact of substance use disorders on
depression recovery among bipolar patients randomly assigned to different psychotropic
medications and psychosocial interventions. We hypothesized that patients with a comorbid
substance use disorder would benefit less from psychotherapy regardless of treatment intensity/
length compared to patients without a comorbid substance use disorder.

Method: We conducted post hoc analyses among bipolar disorder patients (1= 270) with and
without comorbid substance use disorders enrolled in the Systematic Treatment Enhancement
Program for Bipolar Disorder randomized psychosocial intervention trial. All patients entered
during or shortly after the onset of a bipolar depressive episode. Logistic regression and Cox
proportional hazard models were used to assess whether current or past substance use disorders
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moderated the response of patients to intensive psychosocial intervention or brief psychoeducation
with collaborative care, operationalized as full recovery from an episode of bipolar depression.

Results: Current comorbid substance use disorders significantly predicted likelihood of recovery
(odds ratio = 2.25, p=0.025) and time to recovery (odds ratio = 1.71, p= 0.006) from bipolar
depression. We found that 74.5% of patients with a current substance use disorder, compared to
56.5% without a current substance use disorder, recovered from bipolar depression. Past substance
use disorders did not predict likelihood of recovery or time to recovery. Current substance use
disorders did not significantly moderate response to intensive psychotherapy versus collaborative
care.

Conclusion: Contrary to our hypotheses, bipolar disorder participants with a current comorbid
substance use disorder were more likely to recover from psychosocial treatment for bipolar
depression than patients without a current comorbid substance use disorder. If this finding is
replicated, it has implications for the ordering of treatment for patients with comorbid bipolar
disorder and substance use disorders.

Keywords

Bipolar disorder; substance use disorders; alcohol use disorders; drug use disorders;
psychotherapy

Introduction

Comorbid psychiatric conditions are a common feature of bipolar disorder (BD) with
estimated rates of the presence of at least one comorbid psychiatric disorder ranging
between 65% and 95% (Kessler, 1999; McElroy et al., 2001; Sagman and Tohen, 2009).
Substance use disorders (SUDs), including drug and alcohol use disorders, represent one of
the most common psychiatric comorbidities in BD with data suggesting that up to 60% of
BD patients will develop an SUD during their lifetime (Tolliver, 2010). Relative to patients
with BD who do not have comorbid SUDs, BD patients with a comorbid SUD experience
earlier onset of mood symptoms, increased frequency of mood episodes, greater severity of
illness course, more suicide attempts, greater number of hospitalizations, increased treatment
non-adherence and greater financial expenses (Jaffee et al., 2009; McElroy et al., 2001,
Mitchell et al., 2007; Nery and Soares, 2011; Salloum and Thase, 2000; Tolliver, 2010).
Given the particularly high illness burden associated with comorbid SUDs in BD, increased
understanding of the role of comorbid SUDs on BD treatment response is of considerable
clinical importance. However, diagnosis of a current SUD is an exclusion criterion in many
BD clinical trials, making it difficult to study these comorbid conditions on a broad scale
(Cerullo and Strakowski, 2007).

In the Systematic Treatment Enhancement Program for Bipolar Disorder (STEP-BD), one of
the largest multi-center studies of treatment effectiveness, participants had the option to
participate in naturalistic follow-up studies and/or a trial that evaluated the efficacy of
intensive psychotherapy versus a brief psychoeducation-based intervention (collaborative
care) for treating bipolar patients with current depression (Miklowitz et al., 2007; Sachs et
al., 2003). Overall, study outcomes revealed that intensive psychotherapy was superior to a
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collaborative care condition in yielding higher rates of recovery and a faster time to
recovery. Secondary analyses revealed moderators of this effect: presence of a current
anxiety disorder and number of prior episodes (Deckersbach et al., 2014; Peters et al., 2014).

Concerning the predictive significance of the presence of SUDs in BD, to date, two STEP
papers have evaluated comorbid SUDs in a sample of STEP-BD participants followed
naturalistically. Participants were evaluated by a clinician at each visit (the timing of which
was determined based on clinical necessity given the naturalistic design of the study) who
noted current mood status through use of a Clinical Monitoring Form (CMF) that assessed
for Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV) depressive,
manic, hypomanic or mixed states in the prior 14 days. Weiss et al. (2005) evaluated SUD
recovery among the first 1000 participants enrolled in the naturalistic STEP-BD clinical
monitoring study and found that participants with either a current or past SUD were less
likely to achieve recovery over an ~1-year period than participants without an SUD.
Recovery was defined by two or fewer depressive, manic, or hypomanic symptoms for at
least 8 weeks (Sachs et al., 2002, 2003). In a subsequent STEP-BD analysis of a larger
sample of participants (A = 3750), Ostacher et al. (2010) found that bipolar participants with
a current or past SUD did not differ in time to recovery relative to participants without a
comorbid SUD but that the presence of a SUD was associated with an increased likelihood
of switching into manic, hypomanic or mixed episode states.

To our knowledge, this is one of the first studies to examine SUDs as an independent
predictor of psychosocial treatment response in a randomized controlled trial of patients
with BD. The STEP-BD program allowed for the participation of individuals with comorbid
SUDs in randomized psychosocial and pharmacological treatment. This design enabled us to
examine, in a post hoc manner, the impact of SUDs on recovery from depression among
participants. We examined (1) whether comorbid SUDs predict the likelihood of recovery or
time until recovery from bipolar depression and (2) whether comorbid SUDs moderate
participants’ response to psychotherapy for bipolar depression (e.g. intensive psychotherapy
vs collaborative care). Although several review articles have cited naturalistic data
suggesting that patients with comorbid BD and SUDs have worsened outcomes and illness
course relative to patients with BD alone (Frye and Salloum, 2006; Levin and Hennessy,
2004; Nery and Soares, 2011; Salloum and Thase, 2000; Tolliver, 2010), the STEP-BD trial
is unique in terms of allowing entry of participants with comorbid SUDs into a BD
randomized treatment trial. As such, analysis of the STEP-BD data gives a unique
perspective on how well bipolar patients can respond to a specialized treatment for BD. To
our knowledge, few prior studies have examined the predictive significance of SUDs in a
randomized trial of BD that involved examining BD outcomes in those with and without a
comorbid SUD. Manwani et al. (2006) examined historical characteristics of rapid-cycling
patients with BD on antidepressant medication who did or did not have past SUDs but they
did not complete a prospective trial or examine the influence of current SUDs. Kilbourne et
al. (2009) explored SUDs as a moderator of the effects of a collaborative care treatment
incorporating pharmacotherapy and psychoeducation versus usual care (e.g. providers
informed of general practice guidelines) on treatment outcomes but did not explore current
SUD:s as an independent predictor of treatment response. In a rare example of a prospective
study examining the influence of current SUDs on treatment outcome, Inder and colleagues
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evaluated both current and past comorbid SUDs as an independent predictor of depression
outcomes in patients with BD who were randomly assigned to interpersonal and social
rhythm therapy or a control psychosocial treatment that incorporated supportive
psychotherapy elements and was based on the American Psychiatric Association (APA)
guidelines for the clinical care of BD. They found no main effect of either current or past
comorbid SUDs on depression outcomes although there was an interaction with treatment
group such that patients with a current comorbid SUD who received the control treatment
improved more than those patients who received interpersonal and social rhythm therapy
(Inder et al., 2015). Given data from previous naturalistic studies (e.g. observations outside
the confines of a randomized trial of a targeted treatment), we hypothesized that comorbid
SUDs would impair response to targeted psychotherapy for bipolar depression relative to
patients without comorbid SUDs, regardless of the therapy’s intensity or length.

Methods

Study design

The STEP-BD psychosocial trial was a nested clinical trial within the larger STEP-BD study
program. STEP-BD was a 22-site, 7-year longitudinal study program with 4361 participants
that was aimed at discovering the most effective treatments or combination of treatments for
preventing the onset and recurrence of mood episodes. These treatments were evaluated
through several clinical trials embedded within the STEP-BD study program that assessed
the effectiveness of various pharmacological treatments (e.g. mood stabilizers,
antidepressants) and psychosocial interventions for BD (Sachs et al., 2003). The
randomized, controlled STEP-BD psychosocial trial compared a 30-session, 9-month
intensive psychotherapy treatment to a 3-session, 6-week psychoeducation-based treatment
(collaborative care). Participants receiving intensive psychotherapy were randomly assigned
to receive intensive psychotherapy (cognitive-behavioral therapy, interpersonal and social
rhythm therapy, or family-focused treatment) or collaborative care (a brief intervention
combining a variety of psychosocial approaches that had demonstrated effectiveness in
treating BD) (Miklowitz and Otto, 2007). As the psychosocial trial revealed no statistically
significant differences in responder rates among the three intensive psychotherapies, and
these had many common elements (Miklowitz et al., 2007), these intensive psychotherapies
were combined into a single ‘intensive psychotherapy’ metric for our moderator analyses.

Participants

Eligible participants were 18 years or older, met DSM-1V criteria for bipolar I or Il disorder
and a current major depressive episode, and were not currently receiving psychotherapy
outside of the study. All diagnoses were assessed via the DSM-IV Mini International
Neuropsychiatric Interview (MINI; Sheehan et al., 1998) and confirmed with information
from the Affective Disorders Evaluation (Sachs et al., 2003). Exclusion criteria included a
current DSM-IV mixed or depressive episode not otherwise specified, current pregnancy or a
planned pregnancy within the following year, acute DSM-IV substance abuse or dependence
disorder (excluding nicotine) requiring immediate treatment, and history of medical
contraindication, nonresponse, or intolerance to bupropion or paroxetine. Patients with
SUDs who did not require immediate treatment were eligible for this study. For a full
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description of study methodology, please refer to Miklowitz et al. (2007). Of the 293
participants enrolled in the STEP-BD psychosocial trial, 270 individuals provided data at
their baseline session on comorbid alcohol use disorders and drug use disorders.

Primary outcome measure.—The CMF (Sachs et al., 2002) was used at all study
sessions for participants receiving both intensive psychotherapy and collaborative care to
assess symptoms of depression or mania. Intraclass inter-rater reliability coefficients
(referenced to gold standard ratings for CMF depression and mania items) were in the range
of 0.83-0.99. Designations of ‘recovery’ or ‘non-recovery’ were based on the presence or
absence of DSMIYV criteria for depression or mania/hypomania. Participants were designated
as ‘recovered’ if they had two or fewer moderate mood symptoms for 8 or more consecutive
weeks. Participants were designated as ‘non-recovered’ if they did not meet these criteria.
The number of days from randomization until achievement of ‘recovered’ or ‘non-
recovered’ status was recorded for each participant, with a maximum number of 365 days in
the study.

Comorbid SUDs.—Information on current and past comorbid alcohol use disorders and
drug use disorders was obtained from the MINI (Sheehan et al., 1998). Participants were
noted as having a “past’ diagnosis if they met criteria for a past diagnosis of an alcohol use
disorder or drug use disorder. Current alcohol use disorder, past alcohol use disorder, current
drug use disorder and past drug use disorder were each coded as binary variables. Two
additional, binary-coded SUD variables—current SUD and past SUD—uwere created based
on these MINI data. Participants were recorded as having a current SUD if they met criteria
for a current alcohol use disorder or drug use disorder. Participants were noted as having a
past SUD if they met criteria for a past alcohol use disorder or drug use disorder.

Data analyses

To examine whether comorbid SUDs (combined metric of alcohol use disorders and drug
use disorders) and alcohol use disorders or drug use disorders alone predicted likelihood of
recovery or time until recovery from bipolar depression, we conducted logistic regression
and Cox proportional hazard (survival) models. All analyses were by intention to treat.
Participants were included until their final assessment point with a maximum of 365 days in
the study (mean = 174.27, SD = 103.67; Sachs et al., 2003). The proportionality of risk
assumption was met for all survival analyses. Current SUDs, past SUDs, current alcohol use
disorders, past alcohol use disorders, current drug use disorders and past drug use disorders
were independently evaluated in six exploratory regression models. In a second step for each
of these models, we then examined whether comorbid alcohol use disorders, drug use
disorders or SUDs moderated likelihood of recovery or time until recovery from bipolar
depression; thus, we added an interaction term with treatment condition to our logistic
regression and Cox survival models. For significant findings, we conducted post hoc logistic
and Cox regression analyses to assess whether findings still held after controlling for
multiple covariates. Selected covariates were clinical variables that had demonstrated an
impact on treatment response in previous analyses of the STEP-BD psychosocial trial
sample—these variables were comorbid anxiety, illness duration, age of BD onset, number
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of prior depressive episodes, number of prior manic episodes, current depression severity,
current mania severity and medical burden.

Study sample

Table 1 displays demographic and clinical characteristics of the STEP-BD randomized
psychosocial treatment trial (7= 270). There were 23 participants who did not have current
or past SUD scores. The mean age of the sample was 40.2 (SD = 11.6). Consistent with
findings from the full sample of participants in the psychosocial trial (n=293), in this
subsample, intensive psychotherapy yielded a significantly greater likelihood of recovery (B
=0.51, Wald = 4.11, odds ratio [OR] = 1.66, p = 0.04, 95% confidence interval [CI] = [1.02,
2.71]) and a significantly faster time to recovery (8= 0.35, Wald =4.77, OR =1.42, p=
0.03, 95% CI = [1.04, 1.96]) than collaborative care. Baseline depression severity, as
assessed via the CMF which assesses symptoms such as decreased interest and pleasure in
most activities and presence of depressed mood to capture the severity of the depressive
episode, did not significantly differ between participants with (7= 46, M = 2.36, SD = 2.21)
and without (7= 219, M = 3.02, SD = 2.70) current SUDs or between participants with (7=
144, M = 2.91, SD = 2.59) and without (7=121, M = 2.91, SD = 2.70) past SUDs.

Predictor analyses (SUDs as predictor of recovery and time to recovery from bipolar

depression)

Results of the modeling sequence, including beta coefficients, Wald statistics, ORs, p values
and 95% Cls, are shown in Table 2. When alcohol use disorders and drug use disorders were
combined into a single metric of SUDs, current SUDs significantly predicted recovery
likelihood (OR = 2.25, p=0.025) and time to recovery (OR = 1.71, p=0.006; Figure 1).
Among participants with a current SUD, 74.5% recovered from bipolar depression over the
study duration and 25.5% did not recover or dropped out of the study. For those participants
without a current SUD, 56.5% recovered from bipolar depression and 43.5% did not recover
or dropped out of the study. When alcohol use disorders and drug use disorders were
evaluated separately, current comorbid alcohol use disorders and drug use disorders were a
significant predictor of likelihood of recovery (alcohol use disorders: OR = 2.24, p=0.048;
drug use disorders: OR = 3.10, p= 0.047) and time to recovery (alcohol use disorders: OR =
1.70, p=0.01, drug use disorders: OR = 1.81, p=0.02) such that participants with a current
comorbid alcohol use disorder or drug use disorder were more likely to recover and
recovered faster than patients without a current comorbid alcohol use disorder or drug use
disorder. There were no differences in likelihood of recovery or time until recovery among
participants with or without a past comorbid SUD; this finding was maintained when alcohol
use disorders and drug use disorders were evaluated in separate models. The predictor effect
for current SUDs also remained robust after controlling for several clinical variables that
have previously shown to impact treatment response in this sample (e.g. medical burden,
comorbid anxiety, illness duration, age of BD onset, number of prior depressive episodes,
number of prior manic episodes, baseline mania severity; Deckersbach et al., 2014; Peters et
al., 2014, 2016) though the significance of current SUDs and current drug use disorders on
time to recovery was not maintained after controlling for baseline depression severity. Post
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hoc analysis revealed that there was not a significant difference in baseline depression

between SUD groups (o= 0.12, d= 0.27 for current SUD vs not; p=0.11, d=0.40 for
current drug use vs not). Please refer to Table 3 (online data supplement) for covariate

analyses findings.

Moderator analyses (SUDs as moderator of effects of intensive psychotherapy vs
collaborative care on likelihood of recovery and time to recovery from bipolar depression)

Results of the modeling sequence are shown in Table 4 (online data supplement). In order to
evaluate whether comorbid SUDs, alcohol use disorders alone, or drug use disorders alone
moderated treatment response in this sample, we added an interaction term with treatment
group (e.g. intensive psychotherapy vs collaborative care) to the models predicting
likelihood of recovery and time until recovery. Neither current nor past SUDs, comorbid
alcohol use disorders alone or drug use disorders alone significantly moderated the
difference between the intensive psychotherapy and collaborative care conditions as assessed
by likelihood of recovery (current SUDs by treatment condition: OR = 1.30, p=0.72; past
SUDs by treatment condition: OR = 1.25, p= 0.66) or time until recovery (current SUDs by
treatment condition: OR = 0.97, p= 0.94; past SUDs by treatment condition: OR = 0.94, p=
0.85) from bipolar depression.

Discussion

This is among the first studies to investigate the predictive influence of SUDs on patients
with BD in specialty psychosocial treatment. Contrary to our hypothesis, patients with BD
and a current comorbid SUD were more likely to recover from a bipolar depressive episode
and took less time to recover than patients without a current comorbid SUD. These findings
were largely maintained (e.g. significant and/or showing a similar effect size/OR) after
controlling for various possible clinical correlates of treatment response. Of note, when
controlling for baseline depression severity, current SUDs did not predict time to recovery
from bipolar depression. This was also true when separately evaluating current drug use
disorders; of note, current alcohol use disorders still predicted time to recovery after
controlling for baseline depression. Patients with or without a comorbid SUD were not
differentially likely to recover in intensive psychotherapy versus collaborative care.
Recovery rates and time to recovery did not differ among patients with or without a past
comorbid SUD. Thus, our findings suggest that past SUDs are not associated with bipolar
depression treatment response unless the patient is currently abusing substances.

Potential explanations for the better treatment response among patients with current
comorbid SUDs include the following. First, the STEP-BD trial excluded any participants
who required immediate treatment for a comorbid SUD. If this study had sampled BD
participants with acute SUDs, it is possible that we would have found a lower rate of
recovery among currently substance-abusing participants. Although baseline depression
severity did not significantly differ between participants with and without current comorbid
SUDs, trends reflecting small to moderate effect sizes toward lower depression severity at
baseline were observed for those with comorbid SUDs. Notably, the significance of the
predictive influence of current SUDs on time to recovery was attenuated after controlling for
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baseline depression, indicating that the results are at least partially dependent on lower
depression severity, even though there were no significant differences in baseline depression
severity between patients with and without co-occurring SUDs. This observation is at odds
with the higher severity of mood episodes over time and more severe illness course found for
patients with BD in naturalistic study (McElroy et al., 2001; Tolliver, 2010). Detailed
analysis of potential confounding influences from other illness course, comorbidity and
severity effects did not explain the association between the presence of comorbid SUDs and
depression recovery. In sum, although these findings may be explained by differences in
depression severity between patients with and without current comorbid SUDs, the inability
of several other potentially confounding factors to account for these findings suggests that a
consideration of other possible explanations is warranted.

These findings are in clear need of replication and speak to the importance of including
comorbidity in randomized treatment trials. Given our results, future studies should consider
stratifying for comorbid SUDs in prospective trials of BD treatment. If our findings are
confirmed—specifically, that comorbid SUDs do not predict worse outcome for focused BD
treatment and may even be a marker for individuals who are especially responsive to this
treatment—then ordering of BD and SUD treatment should be carefully considered.
Specifically, randomized trials of the most well-studied integrated treatment for comorbid
BD and SUDs, for example, Weiss et al.’s integrated group therapy (Weiss et al., 1999,
2007, 2009), reveal that integrated treatment for both disorders is likely to reduce substance
use but not benefit mood symptoms (Gold et al., 2018; Weiss et al., 2007, 2009).
Accordingly, if depression symptoms are readily modifiable in those with comorbid BD and
SUDs, as potentially evidenced in our study through the greater improvements in depressive
symptoms among participants with current comorbid SUDs, clinicians will have additional
options for how to stage psychosocial treatment with greater confidence that bipolar
depression can be targeted first.

This study has limitations. First, we were not able to complete analyses on the full sample of
participants in the psychosocial trial as we were limited to participants who had data on the
presence or absence of comorbid SUDs. Second, the sample of participants with current
SUDs was small (47 participants), limiting power for subsequent analyses. Third, we did not
have data on the severity of substance use, and as such, our clinical outcomes were limited to
depression recovery. Moreover, this study was designed to reflect ‘real world’ clinical care
and thus participants in this study may have been on a varied number and combination of
psychiatric medications, making it difficult to evaluate whether patients with current SUDs
were independently receiving more effective drugs for bipolar depression relative to patients
without current SUDs. Baseline differences in classes of medications among patients with
and without current SUDs were not significant with the exception of mood stabilizers;
however, patients without current SUDs were more likely to be receiving some type of mood
stabilizer (not including lithium or valproate) than patients with current SUDs (p = 0.05).
This finding is likely spurious but, in any case, may provide further evidence that our
findings on current SUDs yielding superior bipolar depressive episode recovery were
unrelated to group differences in medications (please refer to Table 1 for the description of
classes of medications evaluated in this study). A final limitation of this study is that we
were not able to evaluate manic symptomatology during the follow-up period and thus could
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not investigate in this sample whether patients with current SUDs were more likely to
experience a switch into a manic or hypomanic episode at follow-up, a hypothesis supported
by the Ostacher et al. (2010) STEP-BD naturalistic study described previously.

Our study provides a novel perspective on the role of current SUDs on recovery from bipolar
depression, and, pending replication of our findings, encourages the efficacy of psychosocial
interventions targeting mood symptoms in patients with BD. Our data indicate that
psychosocial treatment of the mood disorder can be achieved with bipolar patients with
ongoing, current substance abuse. Thus, our findings enhance options for the ordering of
treatment of comorbid BD and SUDs, suggesting that psychosocial treatment can intervene
effectively with bipolar depression prior to treating the SUD. Further investigation of brief
psychosocial interventions as a cost-effective option for the treatment of comorbid BD and
SUDs is warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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