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Abstract
Objective—This was a first pilot study evaluating the acute phase (8-week) efficacy of the
antidepressant medication mirtazapine for the treatment of depressive symptoms and drinking of
subjects with comorbid major depressive disorder and alcohol dependence (MDD/AD). We
hypothesized that mirtazapine would demonstrate within-group efficacy for the treatment of both
depressive symptoms and drinking in these subjects.

Methods—We conducted a first open label study of the second generation antidepressant
mirtazapine in 12 adult outpatient subjects with comorbid major depressive disorder/alcohol
dependence. The pharmacological profile of that medication is unique among antidepressants,
unrelated to tricyclics or selective serotonin reuptake inhibitors.

Results—Mirtazapine was well tolerated in this treatment population. Self-reported depressive
symptoms decreased from 31.8 to 8.3 on the Beck Depression Inventory, a 74.0% decrease
(p<0.001), and drinking decreased from 33.9 to 13.3 drinks per week, a 60.8% decrease (p<0.05).
None of the subjects were employed full-time at baseline, but 9 of the 12 (75%) were employed
full-time at end-of-study.
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Conclusions—These preliminary findings suggest efficacy for mirtazapine for treating both the
depressive symptoms and excessive alcohol use of comorbid major depressive disorder and
alcohol dependence. Double-blind studies are warranted to further clarify the efficacy of
mirtazapine in this population.
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To date, most studies of antidepressant medications among persons with comorbid major
depressive disorder in combination with alcohol dependence have focused on selective
serotonin reuptake inhibitors or tricyclic medications, and the results of those trials have
been disappointing (Salloum et al., 2008; Cornelius et al., 2009). Nunes and Levin (2004)
conducted a meta-analysis of 14 clinical trials of persons with comorbid major depressive
disorder and a substance use disorder, 8 of which involved alcohol dependence. Those 14
clinical trials included 5 studies with tricyclic antidepressants, 7 studies of selective
serotonin reuptake inhibitors, and 2 from other classes (vioxazine, nefazodone) with a total
of 848 subjects. None of those studies involved the antidepressant medication mirtazapine.
Few of those studies demonstrated efficacy for treating depression, and even fewer
demonstrated efficacy for treating alcohol or other substance use. Similarly, a meta-analysis
by Lovieno et al. (2011) concluded that the selective serotonin reuptake inhibitors have not
been shown to demonstrate efficacy in comorbid populations. Those same authors (Lovieno
et al., 2011) also noted the complete lack of study data on a number of newer
antidepressants for treating comorbid populations. Thus, to date, no medications have
consistently demonstrated efficacy for treating the large population of persons with
comorbid major depressive disorder and alcohol dependence. However, findings from
studies by Altintoprak et al. (2008) and by Yoon et al. (2006), elaborated below, suggested
that mirtazapine treatment resulted in a decrease in craving for alcohol, which raised the
possibility that mirtazapine might be shown to decrease alcohol consumption in future
studies involving comorbid populations, though neither of those studies assessed level of
alcohol consumption. Thus, comorbid major depression and alcohol dependence currently
represent a considerable unmet treatment need.

Mirtazapine is classified as a second generation antidepressant medication with a tetracyclic
structure. It is unique in its pharmacological profile among the currently available
antidepressants, unrelated to tricyclic antidepressants or selective serotonin reuptake
inhibitors. Mirtazapine is approved by the U.S. Food and Drug Administration (FDA) for
the treatment of major depressive disorder. In a recent review (Watanabe et al., 2008),
mirtazapine demonstrated a faster onset of therapeutic action compared to other
antidepressant medications. Cipriani et al. (2009) conducted a meta-analysis involving 12
new-generation antidepressants, which demonstrated that mirtazaine was more commonly
found to be among the most efficacious medications than the other antidepressant
medications.

Mirtazapine’s potential benefit for treating the dual disorders of alcohol dependence and
depression has recently been explored by two investigators (Altintoprak et al, 2008; Yoon et
al., 2006), though neither of those two studies assessed level of drinking. Yoon and
colleagues (2006) completed an 8 week open-label, naturalistic multicenter study using
mirtazapine in a trial involving 184 subjects with comorbid alcohol dependence and
depressive disorder. Subjects were prescribed a flexible dose schedule of 15-45 mg/day of
mirtazapine based on the clinician’s judgment. No subjects reported serious adverse events;
all adverse events related to mirtazapine were reported to be minimal to moderate. No
subjects in the study dropped out due to side effects of mirtazapine. The study showed a
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statistically significant reduction of depressive and anxiety-related symptoms and craving, as
shown on the scores on the Obsessive Compulsive Drinking Scale, the Visual Analog Scale
for Craving, Hamilton Depression Rating Scale, and the Hamilton Anxiety Rating Scale.
Altintoprak and colleagues (2008) conducted a study comparing the effectiveness and
tolerability of two serotonergic/noradrenergic antidepressant drugs, mirtazapine and
amitriptyline, for the treatment of subjects with comorbid alcohol dependence and major
depressive disorder in a randomized, double-blind study. Mirtazapine was better tolerated
than amitriptyline. The findings of that study indicated that both medications resulted in a
reduction of depression and alcohol craving. Mirtazapine demonstrated a large effect size for
treating depression and a moderate effect size for treating alcohol craving. Efficacy for
decreasing level of alcohol use could not be assessed, because neither of those two studies
assessed level of drinking.

In the current report, we present the findings from a first open-label study to assess the
efficacy of mirtazapine for treating the depressive symptoms and the excessive alcohol
consumption of adults with comorbid major depressive disorder and alcohol dependence.
We hypothesized that mirtazapine would demonstrate within-group efficacy for decreasing
both the depressive symptoms and level of alcohol use of our subjects.

METHODS
Subjects

Before entry into this treatment protocol, the study was explained, and written informed
consent was obtained from all subjects after all procedures had been fully explained. The
study was approved by the University of Pittsburgh Institutional Review Board. This study
was conducted at the Western Psychiatric Institute and Clinic of the University of Pittsburgh
Medical Center. Subjects were recruited for participation in the treatment study through
posters and by responding to newspaper or radio advertisements.

Twelve participants were recruited for this pilot study. Participants were required to be
outpatients between 18 and 55 years of age at baseline to be included in the study. At the
baseline assessment, participants were evaluated for the DSM-IV diagnoses of alcohol
dependence and major depressive disorder, using an instrument called the MINI
International Neuropsychiatric Interview (Sheehan et al., 1997). The MINI has demonstrated
good reliability, validity, and clinical utility (Sheehan et al., 2008). The comorbid presence
of both current alcohol dependence and current major depressive disorder was required for
inclusion in the treatment study. The MINI provides guidelines for identifying substance-
induced mood disorders. Persons with substance-induced mood disorders were excluded
from participation in the current study. Other exclusion criteria included a DSM-IV
diagnosis of bipolar disorder, schizoaffective disorder, or schizophrenia. Persons with any
substance abuse or dependence other than nicotine dependence or cannabis abuse or
dependence were excluded from the study. Persons with hyper- or hypo-thyroidism,
significant cardiac, neurological, or renal impairment, and significant liver disease (SGOT,
SGPT, or gamma-GTP greater than 3 times normal levels) were also excluded from the
study. Persons who had received antipsychotic or antidepressant medication in the month
prior to baseline assessment were excluded. Persons with any history of intravenous drug
use were excluded from the study. Persons who exhibited any evidence of withdrawal or
need for detoxification were excluded from the study. Persons who complained of suicidal
thoughts in the previous year or who had made a suicide attempt at any point during their
lifetime were excluded from participation in the study. Other exclusion criteria were
pregnancy, inability or unwillingness to use contraceptive methods, and an inability to read
or understand study forms. Potential subjects were recruited into the study regardless of
race, ethnicity, or gender.
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Treatment and assessment
Following completion of the baseline assessment, participants were treated using an open-
label study design. The study medication was taken once per day at bedtime. Subjects were
given 15 mg of mirtazapine for the first two weeks of the trial and 30 mg for the last six
weeks of the medication trial. Protocol assessments were conducted weekly in the first
month and biweekly in the second month. Brief (about 10 to 15 minutes) Motivation
Enhancement Therapy was also provided at each assessment, which focused on medication
compliance and compliance with study procedures (Miller, Zweben, DiClemente, &
Rychtarik, 1992). Pill counts were also used to ensure compliance with protocol medication.
To ensure a high level of participation for these evaluations, a $20.00 payment was made to
patients completing each assessment (Festinger, Marlowe, Dugosh, Croft & Arabia, 2008).
Participant-rated depressive symptoms were assessed with the Beck Depression Inventory
(BDI) (Beck, Ward, Mendelson, Mock & Erbaugh, 1961). The Beck Depression Inventory
has demonstrated good reliability and validity (Beck et al., 2008). Drinking behavior was
evaluated using the timeline follow-back method (TLFB) (Sobell LC, Sobell MB, Leo, &
Cancilla, 1988). All of these assessment instruments were completed at every study visit.

Statistical Analysis
Descriptive statistics were calculated for all variables. Continuous baseline measures were
compared by paired, 2-tailed t tests for continuous variables. Categorical baseline measures
were compared by chi-square analysis, corrected for continuity. Statistical analyses were
completed on an intent-to-treat study group. All tests of significance were 2-tailed. An alpha
level of less than or equal to 0.05 was used in the study to indicate statistical significance.
All analyses were conducted using the Statistical Package for the Social Sciences, version
15.0 (Norusis, 1992).

RESULTS
A total of 12 subjects entered the study. All subjects participated in protocol ratings and
provided data at all data collection times throughout the study, and none dropped out of the
study. Subjects were 5 women and 7 men, who included 9 Caucasians, 1 African American,
1 Native American, and 1 Asian American. The mean age of study subjects was 36.1 years
(SD=13.4). At baseline, subjects demonstrated prominent depressive symptoms and drinking
behavior, with a mean BDI of 31.8 (SD=8.3), and TLFB of 33.9 (SD=14.9) drinks per week.
Two of the twelve subjects (17%) demonstrated a current cannabis use disorder, though in
both of those cases the alcohol use disorder was deemed to be the primary substance use
disorder.

During the 8-week course of the study, statistically significant improvements (decreases)
were noted for both the depressive symptoms and the level of alcohol use of the study
population. Self-reported depressive symptoms, as measured on the BDI, decreased from a
mean of 31.8 (SD=8.2) at baseline to an end-of-study level of 8.3 (SD=7.0) (t=6.7, df=11,
p<0.001), which was an average of a 74.0% decrease in depressive symptoms. Alcohol
consumption, as measured on the TLFB, decreased from a mean of 33.9 (SD=??)drinks per
week at baseline to an end-of-study level of 13.3 (SD=11.5) drinks per week (t=3.86, df=11,
p=0.003), which was an average of a 60.8% decrease in level of drinking. Figure 1 shows a
graphic representation of the changes in depressive symptoms and in drinking during the
course of the study.

Mirtazapine was well tolerated in the study. There were no serious adverse events during the
study. None of the subjects underwent any alcohol treatment or other treatment outside the
study. Three persons complained of mild sedation when they first started the medication, but
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the sedation resolved over a few days. At baseline, 4 subjects were unemployed, 7 had part-
time jobs (less than 40 hours of work per week), and none had a full-time job. However, at
the end of the medication trial, all 12 were employed, - 3 held part-time jobs, and 9 held full
time jobs. In other words, at the beginning of the medication trial, none of the 12 subjects
were employed full time, but at the end of the medication trial 9 of the 12 subjects (75%)
were employed full time. The two subjects with a cannabis use disorder in addition to their
alcohol use disorder fared no better or worse than those who demonstrated only an alcohol
use disorder.

DISCUSSION
This report provides data from what we believe is the first open-label study evaluating the
efficacy of the second generation antidepressant medication mirtazapine for the treatment of
both the depressive symptoms and the level of alcohol use of persons with comorbid major
depressive disorder and alcohol dependence. The two previous studies involving mirtazapine
in this comorbid population did not evaluate the level of drinking of subjects in their studies
(Yoon et al., 2006; Altintoprack et al., 2008). Mirtazapine was well tolerated our subjects
with comorbid major depressive disorder and alcohol dependence. During the course of the
medication trial, study participants demonstrated significant within-group improvement in
both depressive symptoms and in level of alcohol consumption. The magnitude of those
clinical improvements was large, especially for the clinical improvement in depressive
symptoms. These preliminary findings suggest efficacy for mirtazapine for treating both the
depressive symptoms and the alcohol use of comorbid major depressive disorder and alcohol
dependence. The increase in number of employed subjects noted during this treatment trial
suggests an increase in level of functioning associated with the decreases in depressive
symptoms and level of drinking. These clinical improvements occurred relatively quickly
after starting mirtazapine, which is consistent with the rapid onset of response noted by
previous authors (Watanbe et al., 2008).

The significant decrease in depressive symptoms during the course of the current treatment
trial is consistent with the finding of Yoon and colleagues (2006) and of Altintoprak and
colleagues (2008), both of whom reported significant decreases in depressive symptoms in
their studies of comorbid subjects involving mirtazpine. However, those two previous
studies did not evaluate the level of alcohol use during the course of their studies, though
they both reported a significant decrease in level of alcohol craving during the course of
their studies. Consequently, we cannot compare the results of the current study to the results
from those other two studies on the important outcome variable of level of alcohol use.
Therefore, we believe that our current study is the first study to report a significant decrease
in level of drinking in a comorbid major depressive disorder/alcohol dependence population
treated with mirtazapine. The reason for the effect of mirtazapine on alcohol consumption in
the current trial is not clear, though mirtazapine is known to affect both the serotonergic
system and the noradrenergic system, as opposed to selective serotonin reuptake inhibitors
which affect only the serotonergic system. The norepinepherine system may be involved in
the modulation of brain reward circuit, which can be related to level of drinking.

The results of this study should be interpreted in light of some limitations. First, the sample
size in this pilot study was limited, as was the number of assessment instruments. Also, no
placebo control group was used, so we cannot rule out the possibility that some (or all) of
the therapeutic effect that was noted in this clinical trial may have resulted from the brief
motivation enhancement therapy used in study, or from the extra attention and monitoring
afforded by the study. In addition, it is unclear to what extent the results of this study
generalize to inpatient populations or populations using cocaine, opiates, etc., in addition to
their depression and their alcohol use disorder. Therefore, the exclusion criteria used in the
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current study may have contributed to a selection bias, and thus may limit the
generalizability of the findings to other populations. Double-blind placebo-controlled trials
of mirtazapine appear to be warranted in to clarify the role of mirtazapine vs. therapy in the
treatment of persons with comorbid disorders.
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Fig. 1.
Level of drinking (number of drinks/week on the Timeline Follow-Back) and self-reported
level of depressive symptoms (Beck Depression Inventory, BDI).
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