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Abstract
Objective—Bipolar disorder is highly comorbid with substance use disorders, and this comorbidity
may be associated with a more severe course of illness, but the impact of comorbid substance abuse
on recovery from major depressive episodes in these patients has not been adequately examined. The
authors hypothesized that comorbid drug and alcohol use disorders would be associated with longer
time to recovery in patients with bipolar disorder.

Method—Subjects (N=3,750) with bipolar I or bipolar II disorder enrolled in the Systematic
Treatment Enhancement Program for Bipolar Disorder (STEP-BD) were followed prospectively for
up to 2 years. Prospectively observed depressive episodes were identified for this analysis. Subjects
with a past or current drug or alcohol use disorder were compared with those with no history of drug
or alcohol use disorders on time to recovery from depression and time until switch to a manic,
hypomanic, or mixed episode.

Results—During follow up, 2,154 subjects developed a new-onset major depressive episode; of
these, 457 subjects switched to a manic, hypomanic, or mixed episode prior to recovery. Past or
current substance use disorder did not predict time to recovery from a depressive episode relative to
no substance use comorbidity. However, those with current or past substance use disorder were more
likely to experience switch from depression directly to a manic, hypomanic, or mixed state.

Conclusions—Current or past substance use disorders were not associated with longer time to
recovery from depression but may contribute to greater risk of switch into manic, mixed, or
hypomanic states. The mechanism conferring this increased risk merits further study.

People with bipolar disorder are at extraordinarily high risk for co-occurring substance use
disorders. The lifetime prevalence of substance use disorder is higher in bipolar disorder than
in any other psychiatric illness, with lifetime rates in epidemiological and clinical samples
ranging from 40%–60% (1–3). This association is of great clinical significance, as it has
generally been thought that co-occurring substance abuse worsens the course of illness. More
recently, however, reports have suggested that some people with bipolar disorder and substance
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abuse may do as well—or sometimes better—than those with no substance abuse history (4–
6).

Several reports have suggested that comorbid bipolar disorder and substance use disorder are
marked by more severe symptoms, more frequent mood episodes, more suicide attempts,
medical comorbidity, lower functioning, and lower life satisfaction (7–14). Even low levels of
alcohol use have been associated with more symptoms in bipolar disorder, suggesting that any
drinking among patients with bipolar disorder—not merely in those with substance use
disorders—may be associated with a more severe course of illness (4). It is not known, however,
whether substance use disorders are the cause of this increased morbidity or rather that
substance use disorders are prevalent in patients with a different or more severe form of bipolar
disorder. Moreover, it remains unclear whether there is a causal relationship between the
substance use disorder and worse outcome in patients with bipolar disorder, since several
studies suggest that the relationship between the clinical course of both mood disorders and
the substance use disorder is somewhat complex. For example, patients with bipolar disorder
who develop substance use disorder prior to the onset of their first mood episode (sometimes
called secondary bipolar disorder) may have a less severe course of illness than those whose
substance use disorder develops after the onset of their mood disorder (5,6).

In a study of subjects admitted to an inpatient unit for a first manic or mixed episode who were
followed prospectively for up to 5 years, subjects for whom bipolar disorder onset was later
than their substance use disorder were more likely to recover from their initial episode of mania
than those for whom bipolar disorder manifest first, and this was found both in those with
alcohol dependence and those with cannabis dependence (5). Similarly, in the Systematic
Treatment Enhancement Program for Bipolar Disorder (STEP-BD), a longitudinal,
observational study of bipolar disorder, subjects with secondary bipolar disorder also had a
less severe course of illness, but when the age of onset of the mood disorder was controlled
there were no differences in severity (15). This finding suggests that while comorbidity is more
common in early onset bipolar disorder, differences in illness course are perhaps more related
to the severity of the underlying illness than to the underlying substance use disorder
comorbidity.

Some findings suggest that the propensity for individuals with bipolar disorder to develop a
substance use disorder might be associated with differences in outcome. A past but not current
history of substance use disorder, for example, appears to be associated with more morbidity
in co-occurring bipolar disorder, suggesting that morbidity may not be due to the direct
temporal effects of intoxication. In a study of the first 1,000 subjects enrolled in STEP-BD,
those with a past history of substance use disorder (i.e., not meeting criteria for a substance
use disorder) reported more symptoms of depression and lower life satisfaction than those with
no history of substance use disorder (10). In the same vein, Goldberg et al. (16) reported that
subjects admitted to an inpatient unit with mania and past or recent (but not current) substance
abuse were less likely to achieve remission of their episodes, suggesting that those with
comorbid substance use disorder histories had a more severe form of bipolar disorder. These
data suggest, perhaps, that people with bipolar disorder who are prone to develop substance
use disorder may have a more severe form of bipolar disorder than do people who never develop
them.

The impact of drug and alcohol use disorders on the prospective course of depressive episodes
in bipolar disorder is not well studied, and outcomes specifically examining the relationship
between substance use disorder and depression in bipolar disorder are lacking. While people
with bipolar disorder may be more likely to be depressed if they have a current or past history
of substance use disorder, it is not known whether this comorbidity leads to worse outcomes
in treatment. In this large, longitudinal, prospective study of subjects with bipolar disorder, we
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hypothesized that subjects with bipolar disorder with current alcohol or drug use disorders
would be less likely to recover from a new-onset episode of major depression than would
subjects with no alcohol or drug use disorder history, and that subjects with past (but not
current) alcohol or drug use disorders would also be less likely to recover from a new-onset
episode of major depression.

Method
Study Overview

STEP-BD was a multicenter “effectiveness” study conducted in the United States between
1999 and 2005 that evaluated prospective outcomes among individuals with bipolar disorder.
Methods for the STEP-BD study as a whole are detailed elsewhere (17).

Participants
Study participation was offered to all patients with bipolar disorder seeking outpatient
treatment at one of the participating study sites. Entry criteria included meeting DSM-IV
criteria for bipolar I disorder, bipolar II disorder, bipolar disorder not otherwise specified,
cyclothymia, or schizoaffective disorder bipolar type and ability to provide written informed
consent. For individuals age 15–17, written assent was also required from parent or guardian.
Hospitalized individuals were eligible to enter following discharge.

Assessments
Bipolar disorder diagnosis was determined using mood and psychosis modules from the
Structured Clinical Interview for DSM-IV (SCID) as incorporated in the Affective Disorders
Evaluation, and confirmed by a second clinical rater using the Mini-International
Neuropsychiatric Interview (MINI) (18). Comorbid axis I diagnoses, including current and
past alcohol use disorders and drug use disorders, were also determined by using the MINI. At
each visit, clinicians assigned current mood status based upon a clinical monitoring form
(19) that assesses DSM-IV criteria for depressive, manic, hypomanic, or mixed states in the
prior 14 days. Each criterion is scored on a 0–2 scale, in which 1 represents “threshold” by
DSM-IV mood episode criteria; fractional scores are used to indicate subthresh-old symptoms.
For example, a patient with insomnia less than half the time would receive a “0.5” rather than
a “1” on the sleep item.

Additional details of patient retrospective course on entering STEP-BD were collected by the
clinician with the Affective Disorders Evaluation, including proportion of time in the preceding
year with depressive, manic, and anxious symptoms as well as number of episodes of each
type.

Intervention
Study clinicians in STEP-BD were trained to use model practice procedures, which included
published pharmacotherapy guidelines (17), but they could prescribe any treatment that they
felt to be indicated. Elsewhere, we have reported high concordance between treatment selection
and guideline recommendations, indicating that patients received standard-of-care treatment
when entering STEP-BD (20). At trial entry, however, few subjects were receiving
pharmacologic treatment for substance use disorder (21).

Outcomes
Because STEP-BD was intended to approximate clinical practice, participants were seen as
frequently as clinically indicated. Clinical status, assessed at each follow-up visit with a clinical
monitoring form, was used to define the mood states that represent the primary outcome
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measure. Remission (defined in other STEP-BD reports as recovery or durable recovery) was
defined as no more than two syndromal features of mania, hypomania, or depression for at
least 8 weeks, consistent with standard DSM-IV criteria for partial or full remission and with
criteria used in the prior NIMH Collaborative Study of Depression (22). Switch was defined
as meeting full DSM-IV criteria for a manic, hypomanic, or mixed episode on any one follow-
up visit.

Statistical Analysis
In total, 4,107 subjects entered STEP-BD, including 3,750 with bipolar I or bipolar II disorder.
From these 3,750, we identified those who experienced a prospective depressive episode and
examined time until recovery (i.e., remission). Data were right-censored for subjects lost to
follow-up prior to recovery and those who experienced a switch into a manic, hypomanic, or
mixed state prior to recovery. (To examine the impact of censoring at time of switch, a
secondary analysis examined time-to-switch directly, with results censored at dropout or
recovery from depression). A post hoc analysis of time to recovery regardless of switch in
mood states was also performed. Cox regression models were used to examine the association
between substance use status and time to recovery, with the Efron method for resolving tied
failures. Proportional hazards assumption was examined using visual inspection of hazard plots
as well as formally tested by incorporating a term for covariate-by-time interaction into the
Cox models. Kaplan-Meier survival curves were generated for illustrative purposes.

All analyses used Stata 10.0 (College Station, Tex.).

Results
Baseline evaluation was completed on 4,107 subjects. Of these, 3,750 had a diagnosis of bipolar
I or bipolar II disorder, and 3,376 completed at least one follow-up visit. Major depressive
episodes were observed in 2,234 subjects during the follow-up period, of whom 2,154
completed at least one follow-up visit after becoming depressed and formed the primary risk
cohort examined here. A total of 1,207 subjects (56.0%) had no history of an alcohol use
disorder, 693 (32.2%) had a past alcohol use disorder, and 254 (11.8%) had a current alcohol
use disorder. A total of 1,528 subjects (70.9%) had no history of a drug use disorder, 468
(21.7%) had a past drug use disorder, and 158 (7.3%) had a current drug use disorder. The
median age at onset of an alcohol use disorder was 18 years (interquartile range=15–20) with
a mean of 18.6 years (SD=7.5). The median age of onset of a drug use disorder was 18 years
(interquartile range=15–20) with a mean of 19.0 years (SD=6.3). Demographic characteristics
of each group (alcohol and drug use disorder in past versus current versus never) are described
in Table 1 and Table 2.

Survival analysis was used to examine the time to recovery for each group, with alcohol use
disorders examined separately from drug use disorders. Median time to recovery was 182 days
for those with a current alcohol use disorder, 201 days for a past alcohol use disorder, and 215
days for those with no history of alcohol use disorders. These differences were not significant,
with no difference between those with current versus no history of alcohol use disorder
(χ2=3.40, p=0.065), past versus no history of alcohol use disorder (χ2=1.08, p=0.299), or
current versus past alcohol use disorder (χ2=1.18, p=0.278). Median time to recovery was 184
days for those with current drug use disorder, 224 days for past drug use disorder, and 200 days
for no history of drug use disorder, with no significant difference in time to recovery between
those with current versus no history of drug use disorder (χ2=0.59, p=0.442), past versus no
history of drug use disorder (χ2=1.21, p=0.271), or current versus past drug use disorder
(χ2=2.20, p=0.138). Survival curves are found in Figure 1.
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Switch to a manic, hypomanic, or mixed state prior to recovery from the index episode of
depression was prospectively observed in 457 (21.2%) of the subjects. Likelihood of switch
prior to recovery was significantly associated with current and past alcohol use disorder
compared to no history (p=0.001 and p=0.01, respectively). Likelihood of switch was
significantly associated with current and past drug use disorder compared to no history
(p=0.005 and p=0.05, respectively). Survival curves for time to switch are found in Figure 2.

Rapid cycling (≥4 mood episodes) in the past year was significantly associated with past and
current alcohol use disorders (p=0.001 and p=0.009, respectively) but not with past or current
drug use disorders (p=0.206 and p=0.141, respectively). When rapid cycling was added to the
Cox regression model as a covariate, there was minimal change (<10%) in the hazard ratios
for all of these groups; therefore, rapid cycling does not appear to be a confounder of the
relationship between past and current substance use disorder and increased likelihood of
switch. A post hoc analysis of time to recovery not censoring subjects who switched mood
states (e.g., including subjects who switched to mania prior to achieving recovery) did not find
a significant difference between groups (results not shown.) There were no differences between
groups in the use of lithium, valproate, or antipsychotic medications. Lamotrigine use was
somewhat lower in those with current drug use disorder (p=0.028) with a tendency toward
lower use in those with current alcohol use disorder (p=0.097). Antidepressant use was
somewhat lower in those with current drug use disorder (p=0.038) with a tendency toward
lower use in those with current alcohol use disorder (p=0.062). These results should be
interpreted with caution, as we did not correct for multiple comparisons.

Results did not appear to be confounded by sociode-mographic or clinical features, including
current DSM-IV anxiety disorder, age at onset, age at study entry, sex, education, or marital
status. Incorporating these terms in the Cox regression models yielded change in the resulting
hazard ratio of less than 10%.

Discussion
Time to recovery from a new-onset major depressive episode did not differ significantly for
subjects with current or past alcohol or drug use disorders in this prospective, observational
multisite study. This surprising finding is in contrast to the prevailing view that substance use
disorders impair the ability to recover from depression. The lack of a difference is consistent,
however, with findings from the NIMH Collaborative Depression Study, which reported
similar outcomes for subjects with bipolar disorder and comorbid alcohol use disorders
(Ostacher et al., unpublished). Lower use of antidepressants and lamotrigine in subjects with
drug use disorders (and to a lesser extent alcohol use disorders) would be expected to bias those
groups toward longer time to recovery, but this did not appear to be the case in this cohort.

Current and past alcohol use disorder and drug use disorder, however, were associated with an
increased likelihood of switch to mania, hypomania, or mixed states prior to recovery from a
major depressive episode. It is reasonable to expect that those with current alcohol use disorder
or drug use disorder would be more likely to switch relative to those with a past history, but
we found that current or past history conveyed a similar risk of switch. This raises the question
of whether patients with any substance use disorder history may be more prone to mood
instability, or, conversely, whether patients with more mood instability may be more likely to
develop a substance use disorder. A post hoc analysis examining time to recovery including
(rather than censoring) those who switched to a manic, hypomanic, or mixed state (and perhaps
back to depression) prior to recovery, however, did not show a significant difference between
groups with and without substance use disorder; overall episode length in spite of increased
rates of switch was not longer in subjects with substance use disorder histories compared to
those without.
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The finding that the presence of substance use disorders in patients with bipolar disorder does
not directly affect the length of depressive episodes in bipolar disorder are consistent with the
findings of Strakowski et al. (5,6) that some patients with bipolar disorder and co-occurring
substance use disorders have a course of illness that is less severe than that of some patients
with bipolar disorder and no substance use disorder comorbidity. Our results further suggest
that patients with bipolar disorder and lifetime substance use disorder comorbidity—whether
current or in the past—have inherent characteristics that may differentiate them from those
without substance use disorder, including the propensity to switch from depression to manic,
hypomanic, or mixed states. Similar switch rates prior to recovery from the index episode of
depression in subjects with past and current substance use disorders suggests that the factors
inherent in patients with bipolar disorder at risk for substance use disorders may also confer
greater likelihood of switching; our data suggest that switching is not likely to occur as the
direct result of current drug or alcohol use. Adding variables typically associated with both
substance use disorder and worse outcome, including DSM-IV anxiety disorder, age at onset,
age at study entry, sex, education, marital status, and rapid cycling in the past 12 months did
not alter the results.

This study did not examine the relationship between the amount of substance use and outcome,
and this is an important limitation of the study. Substance use disorders in DSM-IV are 12-
month diagnoses; that is, they do not directly reflect the level of use at the time of diagnosis,
and they do not account for the severity of use. Our study did not include measures of substance
use severity, such as the Addiction Severity Index. It may be the case that level of alcohol and
drug use present in this cohort may have been within a limited range and severity, with
insufficient magnitude to interfere with recovery. It is also possible that subjects with current
substance use disorder decreased their use during treatment, and this may in part explain their
similarity to those with past substance use disorder. In addition, it is difficult to know whether
the increased anxiety found in subjects with current substance use disorder is a result of drug
or alcohol use or is a consequence of it.

The MINI is well validated and was chosen as the diagnostic tool in the study instead of the
SCID to improve the feasibility of the study. It does not have a field for specific drug of abuse,
however, and this is a limitation. Because of this, these data cannot be extrapolated to determine
whether specific types of drug abuse are associated with the outcome we found.

Another aspect of the study worth noting is that this is a population of patients willing and able
to comply with follow-up in a research study, and this may be a marker for treatment adherence
and persistence. Substance use disorders in bipolar disorder are associated with lower
adherence, but this may be mitigated overall in this group of treatment-seeking subjects who
are able to comply with study protocol (23). These subjects were followed primarily in
academic medical centers and may not be representative of the general population of patients
with bipolar disorder. It is possible that patients with bipolar disorder and severe drug use
disorder and alcohol use disorder were either not enrolled in the study after evaluation or were
never referred.

It remains important to try to explain the lack of difference for depression outcomes. Patients
with bipolar disorder are frequently complex in their presentation, with high rates of anxiety
disorder, ADHD, substance abuse, and medical comorbidity. Multiple factors have been found
to be associated with poor outcome in patients with bipolar disorder—most notably anxiety
disorders—so it is quite important that clinicians be aware of prognostic indicators to best
approach their patients (24). Drug and alcohol use is perceived to be a modifiable risk factor
for poor outcome (unlike anxiety disorder comorbidity or family history, for example), so it is
understandable that clinicians might focus on changing drug and alcohol use in an effort to
improve treatment outcome. What these data suggest, however, is that alcohol and drug history,
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past or present, may not be a reliable indicator of outcome for recovery from major depressive
episodes in bipolar disorder, and that a singular focus on substance use might be less useful,
perhaps, than aggressive treatment of anxiety, a specific intervention to improve treatment
adherence, or the implementation of an evidence-based psychosocial treatment for bipolar
depression.

Most importantly, these findings suggest that treatment for bipolar depression should not be
withheld from patients with co-occurring alcohol or drug use disorders, especially given that
the prognosis for an episode of bipolar depression is no worse than for those with bipolar
depression and no alcohol or drug use disorder, and that engaging them in treatment is important
because of their overall severity. Further understanding of subgroup characteristics associated
with outcomes in bipolar disorder is needed to direct patient care. In summary, a comorbid
substance use disorder was not related to recovery from depression but was associated with
increased risk of switch from depression into manic/hypomanic/mixed states. Current or
lifetime substance use disorder conveyed similar risks. Even in the presence of a substance use
disorder, it may be possible to help these bipolar patients with appropriate treatment of their
acute bipolar state.
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FIGURE 1.
Time to Recovery From a Prospectively Observed Depressive Episode in Bipolar Disorder
Patients Participating in STEP-BD, by Substance Use Disorder History
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FIGURE 2.
Time Until Switch From a Prospectively Observed Depressive Episode to a Manic,
Hypomanic, or Mixed Episode in Bipolar Disorder Patients Participating in STEP-BD, by
Substance Use Disorder History
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