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Abstract
Background—We aimed to examine the adequacy of antidepressant treatment and compliance
with treatment in bipolar patients with and without alcohol use disorders (AUD). We hypothesize
that the adequacy of antidepressant treatment and the compliance with treatment for those with AUD
are lower than for those without AUD.

Methods—Subjects were 97 patients with current bipolar major depressive episode, 39 (40.2%)
with lifetime history of AUD and 58 (59.8%) without AUD. Adequacy of antidepressant medication
treatment in the 3 previous months was assessed using the Antidepressant Treatment History Form.
Compliance rates were estimated.

Results—Rates of inadequate treatment were high in all patients. Bipolar patients with AUD
(74.3%) showed higher rates of inadequate antidepressant treatment than those without AUD
(67.3%). The proportion of intensive treatment was higher in bipolars without AUD (15.5%) than in
those with AUD (2.6%). Median compliance was similar in bipolars with and without AUD.

Limitations—We lack serum medication levels to assess the compliance. We do not have data to
address the possibility that the presence of AUD adversely affected prescribing practices.

Conclusions—Bipolars with AUD had lower rates of adequate treatment than those without AUD,
but the two groups were not different in terms of self-reported treatment adherence. The finding that
bipolar patients with or without comorbid AUD did not receive adequate treatment is of considerable
clinical relevance. It raises the question as to whether inadequate treatment of depression contributes
to the high rates of morbidity, and attempted and completed suicides in bipolar patient populations.
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Introduction
Several clinical and epidemiological studies have noted a high prevalence of alcohol abuse and
dependence (alcohol use disorders, AUD) among patients with bipolar disorder (Krishnan,
2005;Regier et al., 1990). Moreover, this association is stronger than with other drug use
disorders (Goldstein et al., 2006;Regier et al., 1990).

AUD has a deleterious effect on the course of bipolar disorder and is associated with poor
outcomes (Goldstein and Levitt, 2006). However, the temporal relationship between AUD and
worsening bipolar symptomatology has not been clearly established and remains an open
question (Fleck et al., 2006). In addition, bipolar-AUD comorbidity is influenced by gender
and age (Frye et al., 2003;Krishnan, 2005).

Bipolar disorder is often inadequately treated (Arvilommi et al., 2007;Sajatovic et al., 2006a)
and bipolar patients show high rates of treatment nonadherence (Baldessarini et al., 2008).
Moreover, treatment may be negatively influenced by AUD (Ries, 2006). One of the putative
effects of AUD is the reduction of compliance with treatment (Baldessarini et al., 2008).
Baldessarini et al., (2008) assessed compliance with pharmacological treatment, but no studies
have assessed adequacy of antidepressant treatment in bipolar patients with comorbid AUD.
The primary objective of this study is to examine the adequacy of and compliance with
pharmacological treatment in bipolar patients with and without comorbid AUD. We
hypothesize that the adequacy of antidepressant treatment and compliance with treatment for
those with AUD is lower than for those without AUD.

Methods
Participants were recruited through advertising and referrals and participated in mood disorders
research in a university hospital. The investigation was carried out in accordance with the
Declaration of Helsinki, the study design was reviewed by the Institutional Review Board, and
informed consent of the participants was obtained.

Subjects were 97 patients diagnosed with current bipolar major depressive episode using the
Structured Clinical Interview (SCID) for the DSM-III-R or DSM-IV. Severity of depression
was evaluated using the 17-item version of the Hamilton Rating Scale for Depression
(HRSD17) (Hamilton, 1960;Hamilton, 1967). The Young Mania Rating Scale was used to
evaluate manic symptoms (Young et al., 1978). Lifetime aggression and hostility were assessed
using the Brown-Goodwin Scale (Brown et al., 1979) and the Buss-Durkee Hostility Inventory
(BUSS et al., 1957), respectively. A lifetime history of all suicide attempts was recorded on
the Columbia Suicide History Form (Oquendo et al., 1999). Medical lethality of the most lethal
suicide attempt was rated using the total score in Beck Lethality Rating Scale (Beck et al.,
1975). Thirty nine (40.2%) patients had a lifetime history of alcohol abuse or dependence
according to SCID (comorbid AUD group) while 58 (59.8%) had never suffered from alcohol
abuse or dependence (no AUD group). 27 patients in the AUD group (69.2%) were diagnosed
with alcohol dependence (current dependence: n=4, 14.8%; partial remission n=6, 22.2%; full
remission n=17, 63.0%, according to SCID criteria), and 12 (30.8%) with alcohol abuse
(current abuse: n=4, 33.3%; full remission n=8, 66.7%, according to SCID criteria).

Medication treatment received in the 3 months prior to study entry (as prescribed by the patients'
psychiatrists) was assessed using the Antidepressant Treatment History Form (Sackeim et al.,
1990). Length of treatment was determined by the MD in charge of the patient's management.
The treatments analyzed included not only antidepressants, but also all other types of
medication used for treating bipolar major depressive episodes. Adequacy of antidepressant
treatment was assessed using a computer algorithm for calculating the adequacy of
antidepressant treatment in unipolar and bipolar Depression (Oquendo et al., 2003) based on
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the Antidepressant Treatment History Form (ATHF) (Sackeim et al., 1990). The ATHF assigns
a score from 0 to 5, scaled for each type of treatment (Oquendo et al. 2003), and takes into
account dose, duration of treatment, and patient compliance with the treatment. A rating of 0
indicates that no psychopharmacologic treatment was prescribed. A rating of 1 or 2 indicates
inadequate treatment. Treatment receives a rating of 1 if the medication dose is less than 50%
of an adequate dose and a rating of 3 or greater indicates not only adequacy, but increasing
strength of antidepressant prescription. We collapsed the scores into inadequate (1 and 2) and
adequate treatment (3, 4, 5) for statistical analysis.

Compliance was calculated by dividing the self-reported total dose of medication taken (in
milligrams) by the total dose of medication prescribed (in milligrams) and multiplying it by
100 (Oquendo et al., 2003). We considered the median compliance of the different treatments
as a measure of global compliance.

Antidepressant treatment adequacy and compliance were compared in bipolar patients with
AUD versus bipolar patients without AUD using Fisher exact tests for categorical data and t-
tests for continuous data as appropriate.

Results
A sample description is provided in Table 1. Six (15.4%) of the subjects with comorbid AUD
were in partial remission of the alcohol abuse or dependence, and 25 (63.1%) were in full
remission of the alcohol abuse or dependence. The types of medications prescribed in the AUD
and the non-AUD groups are described in Table 2. There were no significant differences in the
types of medications prescribed between the AUD and the non-AUD groups.

AUD were significantly more prevalent in male bipolar patients (16/27, 59.3%) than in female
bipolar patients (23/70, 32.9%) (Fisher exact test p=0.022), as has been previously reported
(Frye et al., 2003). There were no significant differences between the group of bipolar patients
with comorbid AUD and the group of bipolar patients without AUD in the scores on any of
the scales, with one exception: bipolar patients with comorbid AUD had significantly higher
scores in the Brown-Goodwin aggression scale (mean, m=23.5, Standard Deviation, SD=6.9)
than bipolar patients without AUD (m=18.9, SD=5.0) (t=3.7; d.f.=87; p<0.001). This is
consistent with the putative link between alcohol use disorders and aggressive behavior that
we and others have previously reported (Conner et al., 2004;Grunebaum et al., 2006;Sher et
al., 2005).

The adequacy of the antidepressant treatments received by the subjects is presented in Table
2. Bipolar patients with comorbid AUD (74.3%) showed a higher proportion of inadequate
antidepressant treatment (ATHF ratings of 1 and 2) than bipolar patients without AUD (67.3%)
(χ2=9.3; degrees of freedom [d.f.]=3; p=0.025). In addition, the proportion of intensive
antidepressant treatment (ATHF ratings of 4 and 5) was much higher in bipolar patients without
AUD (15.5%) than in bipolar patients with comorbid AUD (2.6%). Compliance rates (%) for
each pharmacological treatment are shown in Table 2. The self-reported median compliance
with all treatments was not significantly different in bipolar patients with (m=90.7, SD=14.0)
and without comorbid AUD (m=90.6, SD=20.2) (t<0.1, d.f.=85, p=0.978) (Table 4).

Discussion
The main finding of this study is that bipolar patients with comorbid AUD had significantly
lower rates of adequate antidepressant treatment than bipolar patients without AUD, but the
two groups were not different in terms of self-reported treatment adherence. Both groups had
high rates of inadequate antidepressant treatment. This suggests that inadequate antidepressant
treatment in bipolar patients with comorbid AUD may be related to physician rather than patient
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behavior. It is possible that the presence of AUD adversely affected prescribing practices.
Alcoholism is highly stigmatized and both current alcoholics and alcoholics in remission may
be treated differently compared to non-alcoholics (Aviram, 2006; Peluso & Blay, 2008; Ritson,
1999). Alternatively, or in addition, the lower rates of adequate antidepressant treatment among
bipolar patients with comorbid AUD may be related to the fact that bipolar patients with
comorbid AUD had significantly higher aggression levels than bipolar patients without AUD.

Another issue is the fact that some psychiatrists are against antidepressant prescription for
bipolar patients. However, two recent studies reported that antidepressant use was not
associated with a higher rate of treatment-emergent affective switch (Sachs et al., 2007) or
increased rates of mania-related office visits (Fu et al., 2007) in bipolar patients. However, the
results regarding the benefit of adjunctive antidepressant treatment were inconclusive. Sachs
et al. (2007) reported that the use of adjunctive antidepressant medication, as compared with
the use of mood stabilizers, was not associated with increased efficacy. In contrast, Fu et al.
(2007) observed that the use of second-generation antidepressant was associated with a
decreased number of depression-related visits in bipolar patients.

It is difficult to compare our results regarding treatment adequacy with those of other studies
because of the diversity of definitions of treatment adequacy. (Arvilommi et al., 2007) found
that lifetime substance use disorders were not among the factors most strongly associated with
inadequate treatment in patients with bipolar disorder. They reported rates of treatment
adequacy ranging between 100% in patients diagnosed with bipolar disorder with a manic
index episode and 43.3% among rapid cyclers. In that sample, depressed bipolar patients had
a higher rate (49%) of adequate treatment than in our sample. However, the definition of
treatment adequacy utilized in that study did not take into account relevant variables such as
dosage or treatment duration, which may explain the higher rates of treatment adequacy in their
report. Rates of adherence in our study are higher than those reported in other studies.The
reported rates of non-adherence with mood-stabilizers range between 18% and 52% (Scott et
al., 2002) and around 50% of bipolar patients have been reported to be nonadherent with
medications (Fleck et al., 2005;Sajatovic et al., 2006b). The relatively high rates of adherence
in the group of bipolar patients with AUD is particularly surprising given that aggressive
behavior has been associated with lower treatment compliance in psychiatric patients in general
(Janssen et al., 2006).

The effect of alcohol abuse or dependence on treatment adherence in bipolar patients has been
specifically explored in only one study which reports a significant association between alcohol
dependence and nonadherence (Baldessarini et al., 2008). Several studies have reported
increased treatment nonadherence in bipolar patients with comorbid substance use disorders
compared to bipolar patients without substance use disorders (Aagaard et al., 1990;Gonzalez-
Pinto et al., 2006;Sajatovic et al., 2006a;Sajatovic et al., 2006b). However, the available data
provide inconsistent results, with some studies showing increased rates of noncompliance in
patients with comorbid substance use disorders (Aagaard and Vestergaard, 1990;Gonzalez-
Pinto et al., 2006;Sajatovic et al., 2006a;Sajatovic et al., 2006b), while others show little effect
of substance use disorders on compliance (Arvilommi et al., 2007). Warner et al. (1994)
observed that alcohol use to the point of intoxication, but not heavy substance use, was
associated with medication noncompliance. These discordant results may be partially
explained by the different definitions of compliance that are used and the inclusion of
individuals with current or past substance use. Sajatovic et al. (2006a) observed that current
substance use disorders were associated with treatment nonadherence in bipolar patients, but
past substance use disorders were not. Of course, the high compliance rate in some of these
studies may be explained by the fact that all patients consented to participate in a research
program, possibly representing a highly motivated sample. Maybe this explains the high rate
of compliance in our sample, which is also a research sample.
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The main limitation of this study and most previous studies is the lack of serum medication
levels to assess the compliance. We only have data as retrospectively reported by the patients
themselves which may introduce recall bias. Self-report may not be a reliable way to detect
non-adherence in bipolar patients with AUD. However, self-report is the standard procedure
to assess compliance in the majority of studies that have analyzed compliance in bipolar patients
(Fleck et al., 2005; Sajatovic et al., 2006a). We do not have data to address the possibility that
the presence of AUD adversely affected prescribing practices. In fact, it is unclear whether the
physicians were aware of the AUD diagnosis. Nonetheless, the finding that bipolar patients
with or without comorbid AUD did not receive adequate treatment is of considerable clinical
importance. Indeed, it raises the question as to whether inadequate treatment of depression
contributes to the high rates of morbidity, and attempted and completed suicides in bipolar
patient populations.
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