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There has been an exponential increase in recent years of literature pertainingAbstract
to the treatment of individuals with alcohol use disorders and co-morbid psychiat-
ric disorders. Patients with mood and anxiety disorders in particular have a very
high prevalence of alcoholism. Alcoholism confers significant morbid risks to
patients with psychiatric disorders, and vice versa, including markedly increased
risk of suicide. Only recently have studies examined the impact of various
psychiatric medications on alcohol use among patients with these disorders.
Evidence supporting the benefits of antidepressants for co-morbid alcoholism and
depression continues to mount. Although these studies have demonstrated bene-
fits in terms of quantitative decreases in the volume and frequency of consump-
tion, the benefits in terms of remission from alcoholism have yet to be shown
conclusively.

The first randomised, controlled trial involving subjects with co-morbid alco-
holism and bipolar disorder was recently conducted, yielding promising results for
valproate in this population. The literature regarding co-morbid alcoholism and
anxiety disorders has also seen recent progress, particularly in the study of
post-traumatic stress disorder (PTSD). A placebo-controlled study of sertraline
suggests some benefit in terms of alcohol use among individuals with early-onset
PTSD and less severe alcohol dependence. Atypical antipsychotics such as
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olanzapine and quetipaine have been examined in several open studies of subjects
with alcoholism co-morbid with a variety of psychiatric conditions including
bipolar disorder, PTSD and schizophrenia. This paper selectively reviews the
evidence that is currently available for the pharmacological management of
alcoholism among persons with co-morbid psychiatric illness. Effectiveness,
safety and tolerability are considered, and directions for future study are dis-
cussed.

The prevalence of co-morbid psychiatric disor- nence from alcohol, can be shown to precede the
ders among individuals with alcoholism is markedly AUD, or occurs episodically in the absence of active
increased compared with the general population.[1-3] AUD.[3] In essence, individuals with psychiatric-
Similarly, there is an increased prevalence of alco- AUD co-morbidity truly have dual diagnoses. Al-
hol use disorders (AUD) among individuals with though common practice in the past was to advise
mood disorders, anxiety disorders, personality dis- abstinence and withhold psychiatric treatment pend-
orders and other psychiatric conditions. Patients ing the resolution or attenuation of alcoholism, the
with alcoholism and psychiatric co-morbidity are studies reviewed in this article indicate that the
more likely to seek treatment for their alcoholism contemporary standard of treatment for AUD co-
than alcoholic individuals without other psychiatric morbidity with psychiatric disorders is to treat both
disorders,[4] and psychiatric patients with AUD or conditions simultaneously.
other substance abuse disorders visit hospital emer- General principles of treatment for alcoholism in
gency departments significantly more frequently individuals without a co-morbid psychiatric condi-
than psychiatric patients without AUD.[5] tion apply equally in the co-morbid population. Ini-

A recent epidemiological study confirmed that tial treatment strategies consist of detoxification,
individuals with co-morbid psychiatric disorders pharmacological management of acute withdrawal
and AUD are more likely to utilise mental health symptoms, and a combination of pharmacological
services than individuals with AUD alone or psychi- and psychosocial strategies aimed at either achiev-
atric disorders alone.[6] The treatment costs of this ing and maintaining abstinence or maximising harm
co-morbid population have been estimated to be reduction. However, there are a number of ways in
60% greater than among individuals with psychiat- which psychiatric disorders may preclude optimal
ric illness alone.[7] Unfortunately, individuals with treatment outcomes. Psychiatric illnesses render
co-morbid disorders are reported to have lower pervasive effects on perception, insight, judgement
treatment adherence[8] and increased morbidity and and behaviour, each of which can compromise treat-
mortality, including exceedingly high rates of su- ment outcomes. For instance, a patient with acute
icidality.[9] depression may not have the motivation or concen-

tration to be able to adhere reliably to complexThe recent National Epidemiologic Survey on
medication regimens or to attend self-help groupsAlcohol and Related Conditions (NESARC), a Na-
for alcoholism. A patient with panic disorder andtional Institute of Alcoholism and Alcohol Abuse
agoraphobia may be unlikely to attend an alcohol-(NIAAA) initiative, included a rigorous examina-
ism treatment clinic for fear of triggering a series oftion of the status of psychiatric disorders as indepen-
panic attacks. An antisocial patient can engenderdent versus secondary to AUD. The findings indi-
strong negative emotional reactions in healthcarecate that <1% of individuals who meet diagnostic
providers, which may limit opportunities for ongo-criteria for a mood or anxiety disorder only have
ing care.mood/anxiety episodes in the context of alcohol use.

Among those with co-morbidity, the mood or anxie- Given these specific impairments, it is important
ty disorder generally either persists despite absti- to consider psychiatric co-morbidity in any alcohol-
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ism treatment plan. Key characteristics of the ideal reuptake inhibitors (SSRIs), e.g. fluoxetine and ser-
medication for treating AUD with co-morbid psy- traline, have a more favourable adverse-effect pro-
chiatric illness that have been proposed include (i) file than tricyclic antidepressants (TCAs), e.g.
relief of psychiatric symptoms; (ii) decreased alco- desipramine and imipramine, and show minimal risk
hol use by either relieving withdrawal symptoms or of lethality when taken in overdose. Worthy of note
lessening craving; (iii) enhanced relapse prevention; is that serum TCA concentrations at a fixed medica-
(iv) low abuse liability; (v) infrequent dose adminis- tion dose are lower among depressed alcoholic pa-
tration; and (vi) good tolerability.[10] This article tients than among depressed patients who are not
reviews the current evidence for pharmacological alcoholic, suggesting that serum concentrations in
treatment of AUD among individuals with co-mor- this population may require closer monitoring and
bid psychiatric disorders, including specific targeted that drug doses may need to be increased.[21] This is
strategies, and pharmacological and clinical consid- likely to be due to the impact of heavy alcohol use
erations. Not all of the studies include data regarding on hepatic metabolism.
the six criteria listed above; however, information A recent rigorous meta-analysis showed that
relating to these criteria is provided where possible. treatment studies of co-morbid depression and alco-

holism with depression effect sizes >0.5 demonstrat-
1. Major Depressive Disorder ed benefits over placebo in terms of quantity of

alcohol use.[22] Of the 44 placebo-controlled trialsThere is a reciprocal association between AUD
identified, 14 studies were included in the meta-and major depressive disorder (MDD), such that
analysis. The combined data showed persistent ab-each has a higher prevalence when the other is
stinence during treatment in 28.7% of subjects re-present. Recent epidemiological data indicate that
ceiving active treatment versus 22.5% of those re-12-month prevalence of MDD is more than doubled
ceiving placebo, for an approximate effect size of(odds ratio 2.3, 95% CI 2.3, 2.9) among those with
0.35.[22] The results of several of these studies areAUD compared with non-AUD individuals.[3] This
described in this article.[16-18,20]

corroborates previous estimates of a 2- to 4-fold
The SSRI sertraline has been studied in combina-increase in the prevalence of MDD among those

tion with cognitive-behavioural therapy (CBT).[20]with AUD.[2,11] Only 5.8% of individuals with a
Eighty-two subjects with depression and alcoholism12-month AUD seek treatment for their AUD during
were randomly assigned to 12 weeks of either ser-that time,[3] and of these treatment-seeking individu-
traline or placebo as adjunctive treatment to CBT.als, one-third have MDD.
Sertraline-treated subjects (mean dosage 186 mg/Co-morbid AUD is known to adversely affect the
day) reported fewer drinks per drinking day thanburden of depressive illness. Studies of both clinical
placebo-treated subjects, although the two groupsand community samples have shown that depressed
were similar in terms of percentage of days absti-patients with AUD experience increased severity of
nent. This study also found that decreased alcoholdepression, increased suicidality[9,12] and poorer out-
consumption was associated with a reduction incomes.[13,14] Alcoholic individuals with co-morbid
depressive symptoms.[20]

MDD are also more likely to experience relapse of
alcohol use.[15] A randomised, placebo-controlled trial of

Of all the psychiatric disorders that co-occur with nefazodone, a serotonin antagonist and reuptake in-
alcoholism, depression is the most researched. In hibitor, for co-morbid alcoholism and depression
studies of severely depressed alcoholic patients, was conducted recently.[23] Forty-one subjects were
benefits with respect to decreasing alcohol use have randomised to nefazodone (200–600 mg/day) or
been reported with desipramine,[16] imipramine,[17] placebo, in addition to supportive psychotherapy.
fluoxetine[18] and sertraline.[19,20] As a general prin- Nefazodone-treated subjects showed a significantly
ciple, among the antidepressants, selective serotonin greater reduction in heavy drinking days and in total
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drinks than placebo-treated subjects. Abstinence as well as decreased depressive symptoms in a sam-
ple of 14 subjects whose alcoholism had not remit-was achieved by 33% of nefazodone-treated sub-
ted with an SSRI alone.jects and 15% of placebo-treated subjects, although

the sample was under-powered to identify signifi-
cant differences in abstinence rates (p = 0.19). 2. Bipolar Disorder

Cornelius et al.[24] conducted a 12-week open-
Bipolar disorder shares the highest co-morbidity

label study of fluoxetine for depressed adolescents
with AUD of all the major psychiatric disorders,

with AUD. Fluoxetine-treated subjects demonstrat-
with the lifetime prevalence of AUD approaching

ed a significant decrease in the number of drinks per
50%.[1] Mood-stabilising medications are the main-

drinking day, and a trend towards decreased number
stay of treatment for bipolar disorder. These include

of drinking days per week. While all subjects (n =
lithium, anticonvulsants such as valproate and lamo-

13) were deemed either “much” or “very much”
trigine, and atypical antipsychotics such as olanzap-

improved with respect to depression on the Clinical
ine, quetiapine and risperidone.

Global Improvement measure, just over half of the
In a recent study, 59 subjects with alcoholism and

sample showed this degree of improvement with
bipolar disorder were randomly assigned to 24

respect to alcoholism. One-year follow-up data[25]

weeks of valproate treatment (starting dosage 750
shows that all of the subjects chose to discontinue

mg/day, titrated to therapeutic serum trough concen-
fluoxetine within 3 months of naturalistic follow-up.

trations of 50–100 µg/L) or placebo as add-on to
At 1-year follow-up, subjects continued to appreci-

ongoing lithium carbonate treatment and
ate persistent benefits in terms of frequency of

psychosocial interventions.[30] Results from this
drinking, although mean number of drinks per

study showed that the valproate group had signifi-
drinking day remained high (approximately five).

cantly fewer heavy drinking days and a trend to-
Nonetheless, given the increased incidence of mania

wards fewer drinks per heavy drinking day. When
among those with early-onset[26] depression, it is

medication adherence was added as a co-variate, the
especially important in this population to balance

treatment group showed significant benefits over
alcohol-related benefits with the risk of a polarity

placebo in terms of number of drinks per heavy
switch into mania.

drinking day and number of drinks per drinking day.
The benefits of antidepressants in terms of atten- In addition, mean γ-glutamyl transpeptidase (γ-GT)

uating alcohol consumption among individuals with levels were lower in the valproate group.
depression may extend to those who do not have There is case-report evidence that naltrexone use
AUD. Goldstein et al.[27] reported significantly de- among women with co-morbid alcoholism and acute
creased frequency of alcohol consumption among manic syndromes may be poorly tolerated, as its use
depressed individuals treated in open-label fashion in two patients was associated with intolerable
with desipramine. In a randomised, placebo-con- symptoms of opiate withdrawal.[31] Gabapentin, a
trolled study of fluoxetine 20 mg/day in alcoholic new anticonvulsant that is a structural analogue of
subjects with subthreshold symptoms of depression GABA, has been used as an adjunctive treatment in
or anxiety, there was no significant benefit of treat- patients with bipolar disorder. In a recent study of
ment over placebo with respect to attenuating these gabapentin for bipolar disorder (n = 43; mean dos-
symptoms.[28]

age 1270 mg/day), alcoholism was the strongest
predictor of response to treatment.[32] However, theIn addition to studies of antidepressants for indi-
study did not specifically address changes in alcoholviduals with concurrent MDD and alcoholism, there
craving or consumption.is some evidence supporting naltrexone use in this

population. Salloum et al.[29] reported results from a Data from a 12-week pilot, open-label study of
pilot study of naltrexone showing that naltrexone quetiapine (n = 17, mean dosage 239 mg/day) for
add-on treatment resulted in decreased alcohol use co-morbid bipolar disorder and cocaine abuse
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showed that, among subjects with alcohol craving at anxiolytic for alcoholics: (i) it should be effective in
baseline, quetiapine was associated with reduced minimising treatment withdrawal rates; (ii) it should
alcohol craving and fewer drinking days per week have low abuse potential; and (iii) it should not
during treatment.[33] Alcohol craving was associated potentiate the effects of alcohol.
with symptoms of depression but not of mania. The most studied psychotropic medication for the

treatment of GAD with co-morbid alcoholism isGeller et al.[34] examined the effect of lithium
buspirone, a partial serotonin agonist non-treatment on the mood symptoms and substance
benzodiazepine anxiolytic.[38] Benefits of this medi-dependency of 21 adolescents (mean age = 16.3
cation include the absence of addiction potential andyears) in a small, randomised, placebo-controlled
lack of additive effects on psychomotor coordina-trial. Eighty-five percent of the sample had AUD,
tion.[39] Several placebo-controlled trials of bus-either alone or in combination with a drug use
pirone in the population have been conducted, withdisorder. Subjects in the lithium-treated group were
mixed results. One study of male veterans randomis-more likely than those in the placebo group to
ed to buspirone 45–60 mg/day or placebo failed todemonstrate abstinence from substances, in addition
show significant between-group differences on anyto superior global assessment scores. Using a global
of the alcohol-related measures, including survivalassessment scale, 46% of the active treatment group
analyses and volumetric assessment.[40] Bruno[41] re-were considered responders compared with 8% of
ported no benefit of buspirone over placebo onthe placebo group.
alcohol consumption. However, the buspirone-treat-It should be noted that individuals with bipolar
ed group reported significantly decreased alcoholdisorder and co-morbid substance use disorders, in-
craving, anxiety and depression compared with pla-cluding AUD, may be at especially high risk of
cebo. In a study with positive findings, Tollefson etantidepressant-induced mania,[35] and despite the
al.[42] reported that treatment with buspirone led tobenefits these medications have shown in the treat-
decreased anxiety symptoms and number of daysment of depression with co-morbid AUD, their use
desiring alcohol, with greater retention rates andin co-morbid bipolar disorder-AUD for the sole
global improvement. A randomised, placebo-con-purpose of minimising alcohol consumption is not
trolled trial involving 61 subjects with GAD andrecommended.
alcoholism conducted by Kranzler et al.[43] showed
that buspirone is associated with greater treatment3. Generalised Anxiety Disorder
retention, delayed relapse to heavy drinking and

Generalised anxiety disorder (GAD) is character- fewer drinking days during follow-up. It is impor-
ised by excessive anxiety and worry that is both tant to note that a delayed onset of action has been
pervasive (effects several domains of life) and described, with maximum treatment effect between
chronic (minimum duration of 6 months).[36] Alco- the second and fourth weeks of treatment.[43] Over-
hol-dependent individuals have a 2-fold increased all, the mixed results have led to limited use of
12-month prevalence of GAD and individuals with buspirone for this indication. Studies of antidepres-
GAD have a 4-fold increased risk of alcoholism sants such as SSRIs that have demonstrated efficacy
compared with the general population.[3] in non-co-morbid GAD are needed in the co-morbid

Although benzodiazepines are one of the main- population.
stays of acute alcoholic detoxification and despite
their efficacy in the treatment of anxiety, their addic- 4. Social Phobia
tive potential limits use as a maintenance
pharmacotherapy in a concurrent-disorder popula- Social phobia is a disorder in which there is
tion. Some 30 years ago, Kissin[37] recognised the marked and persistent fear related to social situa-
special needs of individuals with co-morbid AUD tions, secondary to a fear of being scrutinised or
and anxiety, and listed three criteria for an ideal humiliating oneself, and in which the individual
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experiences significant anxiety or a panic attack if amnestic properties, which blur the memories of the
exposed to the situation.[36] Self-medication models traumatic event(s).[48] Another theory is that alco-
of co-morbidity with AUDs have been suggested, holism predisposes one to trauma exposure.[49] In
and these argue that the socially anxious individual truth, these are not mutually exclusive theories and
initiates alcohol consumption in the hope of reliev- reasons for the high degree of overlap are likely to
ing stress and continues this operant behaviour be- be multifactorial.
cause of the strong negative reinforcement that oc- Regardless of the putative reasons for co-morbid-
curs. Epidemiological and clinical studies alike ity, treatment of both disorders is clearly indicated in
show a strong bi-directional association between this population. Brady et al.[50] conducted a 12-week
alcohol dependence and social phobia. The preva- study of open treatment with sertraline for co-mor-
lence of alcoholism among individuals with social bid PTSD and alcoholism. The results showed treat-
phobia is approximately 20%,[44] and individuals ment benefits in terms of more days of abstinence
with alcoholism are four times more likely to have and fewer drinks per day. However, a subsequent
12-month co-morbid social phobia than individuals placebo-controlled trial showed mixed results. Al-
without alcoholism.[3] though sertraline was superior to placebo among

Randall et al.[45] conducted a randomised, doub- individuals with less severe alcohol dependence and
le-blind pilot study of high-dose paroxetine (target early-onset PTSD, individuals with severe alcohol
dose 60 mg/day) versus placebo for co-morbid so- dependence and later-onset PTSD showed greater
cial phobia and alcoholism. The study was limited attenuation of alcohol consumption in response to
by a small sample size (n = 6 for paroxetine group, placebo.[51]

n = 9 for placebo group). However, subjects in the Monnelly et al.[52] examined the use of the atypi-
paroxetine group were significantly more likely to cal antipsychotic quetiapine in a retrospective study
show clinician-rated improvement (50%) than sub- of 50 patients with alcohol dependence, of whom
jects in the placebo group (11%). Although changes 90% had co-morbid PTSD. The group that received
in quantity frequency measures of alcohol consump- quetiapine (n = 30, 25–200mg nightly) reported
tion were not significantly different between the greater mean number of days abstinent than the
paroxetine and placebo groups, treatment effect control group that did not receive quetiapine, and the
sizes were in the moderate range (eta2 values mean number of days to relapse approached signifi-
0.54–0.66). At a minimum, this suggests that further cance (p = 0.07).
study of paroxetine and other SSRIs in the co-
morbid social phobia-AUD population is worth- 6. Panic Disorder
while.

Panic disorder is associated with an approximate-
ly 3-fold greater prevalence of alcoholism.[1] A re-5. Post-Traumatic Stress Disorder
cent estimate of the prevalence of AUD in panic
disorder is 15–19%.[3] Interestingly, the nature of thePost-traumatic stress disorder (PTSD) is an anxi-
relationship between panic disorder and alcoholismety disorder that manifests in approximately 25% of
may differ from other anxiety disorders. Studiesindividuals who experience a potentially life-threat-
have shown that AUD precedes panic disorder in theening event.[36] Symptoms include re-experiencing,
majority of patients.[53,54] As with other psychiatricavoidance and autonomic hyper-arousal. PTSD is
disorders, co-morbidity with alcoholism is associat-common among those with addiction, with a recent
ed with increased illness severity and elevated riskstudy reporting a lifetime prevalence >50%.[46] Sim-
of suicidality.[53]ilarly, alcoholism is common, with estimated preva-

lence of up to 68% among patients with trauma To date, there are no large-scale or placebo-
exposure or PTSD.[47] Some would argue that the controlled studies with which to inform clinical de-
high degree of co-morbidity is due to alcohol’s cision making regarding the management of alco-
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holism with co-morbid panic disorder. An open- Non-adherence to treatment in schizophrenia is a
label study of desipramine[55] and a case report of common problem. Flupentixol is a typical antipsy-
valproate[56] suggest a possible benefit from these chotic medication that can be delivered in an intra-
medications, but replication is required. From a muscular depot formulation to help ameliorate this
clinical perspective, the efficacy, tolerability and problem. A recent open-label study of flupentixol
safety of SSRIs in both primary AUD and in panic (10–60mg intramuscularly) was conducted with 27
disorder suggest that controlled trials in the co- schizophrenic patients with co-morbid alcohol-
morbid panic disorder-AUD population are indicat- ism.[61] Among the 21 subjects who entered the
ed. intention-to-treat analysis, flupentixol treatment re-

sulted in significant reduction of alcohol consump-
tion compared with baseline. However, as in the7. Schizophrenia
non-co-morbid population, the increased risk of

Schizophrenia, an illness characterised by delu- tardive dyskinesia and other adverse neurological
sions, hallucinations, disorganised speech and beha- effects must be weighed against any potential bene-
viour, and social and emotional withdrawal,[36] has a fits of using typical antipsychotics. In another un-
lifetime prevalence of approximately 1% and is as- controlled, retrospective study of schizophrenic pa-
sociated with a 10-fold increased prevalence of tients, treatment with clozapine was associated with
AUD.[1] Littrell et al.[57] conducted a 12-month greater rates of abstinence from alcohol and canna-
open-label trial of the atypical antipsychotic bis (54%) than treatment with risperidone (13%),[62]

olanzapine in a sample of 30 schizophrenic patients replicating an earlier report that clozapine is associ-
with alcoholism and at least one other drug of abuse/ ated with decreased severity of alcohol abuse and
dependence. Results of that study showed full re- fewer drinking days.[63] Given the risk of agranulo-
mission from substance (including alcohol) use cytosis during treatment with clozapine, strict adher-
among 70% of subjects and early partial remission ence to haematological monitoring protocols is re-
in the remaining 30%. However, it should be noted quired. A recent case report yielded preliminary
that there have been several case reports of pancrea- evidence for treatment with the atypical antip-
titis associated with olanzapine treatment.[58,59] It is sychotic aripiprazole (a novel agent with dopamine
not yet known whether there is a synergistic effect of partial agonist effects), which resulted in both atten-
alcohol and olanzapine on the development of pan- uated alcohol consumption and alcohol craving.[64]

creatitis, whether this is a class effect among atypi- Clearly, randomised, placebo-controlled studies of
cal antipsychotics, or if this is an incidental finding. medications with potential benefit for co-morbid
In any event, the possibility of pancreatitis should be AUD and schizophrenia are needed.
considered when gastrointestinal symptoms emerge
during treatment with olanzapine or other atypical 8. Conclusion
antipsychotics.

In another recent study, 31 individuals with The literature regarding co-morbid psychiatric
schizophrenia were randomised to receive either disorders and AUD has increased significantly in
naltrexone or placebo in addition to their antip- recent years. Nonetheless, further study of treat-
sychotic medication and a weekly psychosocial in- ments for this population is urgently needed for the
tervention.[60] Naltrexone-treated patients had sig- following reasons. First, there are psychiatric condi-
nificantly fewer drinking days and heavy drinking tions that have not been studied at all with respect to
days, and greater attenuation in craving compared AUD, including several personality disorders, ob-
with patients who received placebo. Importantly, sessive-compulsive disorder, attention-deficit
naltrexone was well tolerated, as evidenced by a hyperactivity disorder and impulse-control disor-
lack of a significant difference in adverse effects ders. Secondly, there are several specific psychiatric
compared with placebo. medications that may have benefits with respect to
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