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Abstract Post-traumatic stress disorder (PTSD) is a chronic and disabhng psy-
chiatric disorder with an estimated lifetime prevalence of 7.8%. Co-morbid
alcohol dependence is a common clinical occurrence with important clinical
considerations. For example, in individuals with both PTSD and alcohol
dependence, the symptoms of PTSD tend to be more severe, and there is
evidence that these individuals are more prone to alcohol use relapse than
non-co-morbid individuals. Co-morbidity of PTSD and alcohol dependence
is also associated with a higher rate of psychosocial and medical problems
and higher utilization of inpatient hospitalization than either disorder alone.

This article highlights the epidemiology of alcohol dependence in PTSD
and reviews the evidence for effective treatments. Management of these in-
dividuals requires an understanding of the epidemiology and an awareness of
treatment interventions, which include both psychosocial treatments (e.g.
Seeking Safety, Concurrent Treatment of PTSD and Cocaine Dependence,
Transcend, Trauma Recovery and Empowerment Model) and pharmaco-
therapy (e.g. selective serotonin reuptake inhibitors [SSRIs] and topiramate).
Effective treatment of co-morbid PTSD and alcohol dependence may include
a combination of these psychosocial and pharmacological interventions. The
key element seems to be to ensure an adequate intervention for each disorder
administered collaboratively.

Post-traumatic stress disorder (PTSD) is a
chronic and disabling psychiatric disorder with
an estimated lifetime prevalence of 7.8%.''^ The

prevalence is much higher in populations consi-
dered at high risk, which include combat veterans,
victims of rape, molestation and childhood abuse
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or neglect''! and victims of natural disasters.f-'
The symptoms associated with PTSD fall into
three clusters: re-experiencing symptoms, avoid-
ance of trauma-related stimuli and hyperarousal
symptoms.

Psychiatric co-morbidity is an important fac-
tor in the treatment of PTSD. It is estimated that
80% of individuals with PTSD also have another
Axis I psychiatric disorder.'-' In men, alcohol abuse
or dependence is the most common co-morbid
disorder and, in women, it is the third most com-
mon diagnosis, after depression and other anxiety
disorders.''' The estimated prevalence of alcohol
use disorders in individuals with PTSD is higher
than the prevalence in the general population.'''
In individuals with both PTSD and substance use
disorders, the symptoms of PTSD tend to be more
severe, particularly in the avoidance and hyper-
arousal clusters,'- '̂ and there is evidence that they
are more prone to substance use relapse than non-
co-morbid individuals.''*' Co-morbidity of PTSD
and substance use is associated with a higher rate
of psychosocial and medical problems and higher
utilization of inpatient hospitalization.'"*'

Management of alcohol dependence in indi-
viduals with PTSD is a timely and important
clinical consideration. To be effective in mana-
ging patients, clinicians should understand the
epidemiology, identify which individuals with
PTSD are most likely to have co-morbid alcohol
dependence and be aware of treatment interven-
tions, which include both psychosocial treat-
ments and pharmacotherapy.

1. Epidemiology

Reviews of studies have long established a
high co-morbidity of PTSD and alcohol use dis-
orders.'̂ - '̂ Participants in the US National Co-
morbidity Survey reported co-morbidity rates of
lifetime PTSD for those with a lifetime alcohol
dependence diagnosis as 10.3% (odds ratio 3.2)
for men and 26.2% (odds ratio 3.6) for women.
For participants who previously had PTSD, men
were found to be at 2.67 times greater risk of de-
veloping alcohol dependence and women were
at 3.37 times greater risk of developing alcohol
dependence.'^' High co-morbidity rates of PTSD

I
and alcohol dependence have been found across
other cultures as well. A study of refugee camps
in Croatia found increased rates of alcohol de-
pendence in men with current PTSD.'**' Also, of
the individuals surveyed in the Australian Na-
tional Survey, an alcohol use disorder (24.1%)
was the most common substance use disorder for
individuals diagnosed with PTSD.'^'

Veterans, particularly those who have experi-
enced combat, are one of the high-risk groups for
the development of PTSD''°' and increased alco-
hol use.'"' The recent conflicts in Iraq and Af-
ghanistan are the largest ground operations since
the Vietnam War,''°' and many of these returning
veterans are presenting for treatment. There have
been varying rates (4.7-24.5%) of positive PTSD
screening questionnaires among returning veter-
ans from these conflicts''"'-'"*' and alcohol mis-
use was found in 11.8% of returning veterans who
completed the post-deployment screening ques-
tionnaires;''-' significantly higher rates of PTSD
and alcohol misuse were found post-deployment
compared with pre-deployment.''-''

1.1 impact of Post-Traumatic Stress Disorder
and Aicoiioi Dependence

Co-morbidity is associated with more severe
symptoms of PTSD,''*' higher rates of relapse and
higher rates of psychosocial and medical problems
than are found in non-co-morbid individuals.''-'''
Heavy drinkers have been found to report more
severe trauma symptoms than moderate drinkers
or abstainers.''^' Bremner and colleagues''^' exam-
ined Vietnam veterans and found that the onset
of alcohol abuse was associated with the onset of
PTSD symptoms, and the increase in alcohol use
and PTSD symptoms paralleled each other. PTSD
symptoms have a positive correlation with alco-
hol abuse severity and poorer functional health.''**'
Additionally, Iraq and Afghanistan returnees who
reported both PTSD and alcohol misuse have in-
creased health-related problems compared with
returnees with only a positive screen for PTSD.''**'

Coffey and colleagues'"' have found that the
re-experiencing symptoms of PTSD, which often
results in significant distress to the individual
experiencing the symptoms, may increase alcohol
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craving. Based on a laboratory study in indi-
viduals with PTSD and co-morbid alcohol de-
pendence, individuals reported increased craving
for alcohol following presentation of trauma stim-
uli compared with neutral stimuli.'-"' Not sur-
prisingly, a greater severity of PTSD symptoms is
associated with greater risk of relapse of alcohol
abuse,'-"-'! particularly when the individual is
in difficult interpersonal situations and negative
physiological contexts.'--' Another laboratory-based
study conducted by Coffey and colleagues'-"*' ex-
amined participants with PTSD and alcohol
dependence who received trauma-focused imagi-
nai exposure or imagery-based relaxation. Parti-
cipants receiving the trauma-focused imaginai
exposure were found to have decreased alcohol
craving and distress resulting from trauma ima-
ges compared with the participants who received
the imagery-based relaxation. Individuals with
PTSD and co-morbid substance use disorders, in-
cluding alcohol dependence, attribute relapse to
negative emotions rather than cue-based urges com-
pared with individuals without co-morbidity.'-"'
In addition, these individuals benefit less from
substance use treatment. For example, co-morbid
PTSD and alcohol dependence place individuals
at greater risk of early withdrawal from treatment
and poorer outcomes following treatment.'--'^!

2. Treatment

There are established treatments for PTSD
and alcohol dependence, but their efficacy in indi-
viduals with co-morbidity is not well established.
These include psychosocial treatments and phar-
macological treatments. Studies evaluating pharma-
cological interventions include studies testing the
medications approved to treat one disorder in a co-
morbid population. More recently, the development
of medications specifically targeting individuals with
co-morbidity is being undertaken.

2.1 Psychosocial Treatments

Several behavioural therapies have been de-
veloped to treat individuals with PTSD and co-
morbid alcohol dependence (see table I). These
include: (i) therapies developed specifically for

co-morbid individuals such as Seeking Safety,
Concurrent Treatment of PTSD and Cocaine
Dependence (CTPCD) [modified to treat alcohol
dependence]. Transcend, Trauma Recovery and
Empowerment Model (TREM) and collaborative
care; (ii) modified or enhanced behavioural thera-
pies of existing interventions such as cognitive-
behavioural therapy and cognitive-processing
therapy; and (iii) treatments developed to treat
non-co-morbid PTSD that have been evaluated
in individuals with co-morbid alcohol dependence
such as Acceptance and Commitment Therapy
and prolonged exposure therapy.''*''"'^' The latter
treatments were used in combination with an in-
tervention designed to target the substance use
disorder.

Perhaps the most commonly used and well
researched treatment designed specifically for
individuals with PTSD and co-morbid substance
abuse is Seeking Safety.''*^-" '̂ Seeking Safety'-^' is
a present-focused, cognitive-behavioural therapy
for PTSD and substance use disorders. The goal
of therapy is abstinence and a reduction in symp-
toms of PTSD.'•***' It is a group intervention in-
itially developed for women, but has since been
modified for men and can also be delivered in an
individual format.["•'' Uncontrolled studies sup-
port its efficacy in improving substance use and
PTSD outcomes, primarily in women.'-^•-^' How-
ever, there are negative studies as well, when com-
pared with an active control group.'-^-'"' Najavits
and colleagues'^'' conducted a pilot study examin-
ing the use of Seeking Safety and a revised version
of prolonged exposure, which found improve-
ments in multiple areas of functioning.

The other well researched treatment (CTPCD'-''-')
was originally developed and found to be effec-
tive for the treatment of PTSD and co-morbid
cocaine dependence,'^^' but has since been mod-
ified for individuals with any substance depend-
ence including alcohol dependence.''^' CTPCD
involves a combination of empirically supported
cognitive-behavioural treatments'-''"-'' and pro-
longed exposure.'''"•^-' Of note, these studies pro-
vide support for the use of exposure treatment for
individuals diagnosed with co-morbid PTSD and
substance dependence without increasing sub-
stance use relapse.'^"]
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Several small studies have evaluated other com-
prehensive behavioural treatments for alcohol
dependence and PTSD, including Transcend,
TRFM and collaborative care. Transcend'̂ '*' is
a group treatment that integrates a variety of
treatment approaches (e.g. cognitive-behavioural,
constructivist/dynamic theory, relapse prevention/
12 steps, peer support). In an initial study of this
treatment, participants were required to have com-
pleted a substance rehabilitation programme in
the prior 6 months. Significant improvements in
PTSD symptoms and substance use outcomes were
found at the end of treatment and were main-
tained post-treatment. TREM'^^' was originally
developed for female trauma survivors with se-
vere mental disorders, many of whom had sub-
stance use disorders. TREM is a group treatment
focusing on psychoeducation, cognitive restructur-
ing, empowerment, skill building and peer sup-
port.'̂ '*' A modified version of TREM was eval-
uated in a residential setting and compared with
treatment as usual.'-̂ '̂ Significantly, the authors
found that addressing trauma using trauma-focused
treatment was both safe and effective and led to
improvements in multiple domains including
trauma-related symptoms, mental health function-
ing and substance abuse treatment. Collaborative
care'^'' is a preventative treatment for PTSD and
alcohol use disorders. It is delivered prior to the
development of PTSD. For example, collaborative
care is given to individuals who have experienced
a traumatic life event and presented to the hospi-
tal for surgery related to the trauma. It consists
of case management, motivational interviewing
to target potential alcohol use, pharmacotherapy
and cognitive-behavioural therapy. One random-
ized controlled trial comparing collaborative care
with usual care'-''-''' revealed positive outcomes in
terms of PTSD symptoms and alcohol use that
were maintained over 1 year.

One pilot study of cognitive-behavioural
therapy'^^' suggests that adapting an intervention
designed for PTSD for use in substance abuse
treatment can lead to significant improvements in
both PTSD and substance use severity.'̂ '̂ Another
pilot study found improvements in PTSD symp-
toms and alcohol use with the use of cognitive
processing therapy-cognitive (CPT-C), enhanced

to address heavy alcohol use, for the treatment
of veterans diagnosed with PTSD and alcohol
dependence.''^'

Results from a single case report,''**' of over
1 year of Acceptance and Commitment Therapy
for the treatment of PTSD and co-morbid sub-
stance use, demonstrated support for the use of
this therapy with concurrent substance abuse.
In another case report,''^' the use of prolonged
exposure and naltrexone (supported by intervention-
promoting medication compliance and motiva-
tional enhancement techniques) was effective for
the treatment of an individual with PTSD, alcohol
dependence and major depression. Additionally,
another case was reported (unpublished observa-
tions) in which CPT-C, enhanced for heavy alcohol
use, and disulfiram was found to be an effective
treatment combination of psychosocial and pharma-
cological interventions f'or a veteran diagnosed
with PTSD and alcohol dependence. Of note, in
all three case reports, the behavioural therapy
was administered concurrently with an interven-
tion to treat the substance use disorder.

Overall, these studies suggest that interventions
designed specifically for PTSD and co-morbid
alcohol dependence are effective. In addition,
behavioural interventions designed specifically to
treat non-co-morbid PTSD can be modified and
administered safely and effectively in individuals
with co-morbid alcohol dependence. The key ele-
ment seems to be including an intervention (either
by modifying the existing therapy or by using a
concurrent therapy) to specifically address alcohol
dependence. The combination of psychotherapy
and pharmacotherapy also seems feasible and
potentially effective (unpublished observations).''^'

2.2 Pi^ormacoti^erapy

The US FDA has approved the use of the se-
lective serotonin reuptake inhibitors (SSRIs),
sertraline and paroxetine, for use in PTSD. In
addition, there are three medications approved
by the FDA to treat alcohol dependence: disul-
firam, naltrexone (as tablets and a long-acting
injectable formulation) and acamprosate. Some
data on the use of these medications, specifi-
cally disulfiram and naltrexone, in individuals

© 2010 Adis Data Information BV. All rigtits reserved. CNSDfugs2010:24(12)
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with PTSD and co-morbid alcohol dependence do
exist.

Given the overlap between symptotns of de-
pression and PTSD, it is not surprising that the
SSRI antidepressants are the first line of therapy
for PTSD. There is a small amount of literature
on the use of these agents in co-morbid in-
dividuals. Following a small study that suggested
the SSRIs may be effective in individuals with
co-morbid PTSD and alcohol dependence for
symptoms of PTSD and alcohol use outcomes,'^^'
a larger study was initiated. This larger, placebo-
controlled study (n = 94) had more mixed re-
sults.'''^' In this study, there was no significant
overall effect of the SSRI sertraline on symptoms
of PTSD or alcohol use. However, a cluster ana-
lysis suggested that outcomes differed for sub-
types of alcohol-dependent individuals: specifi-
cally, those with early-onset PTSD and late-onset
alcohol dependence were the individuals who
benefited from the medication.''**'

Although not approved by the FDA, a body of
research is suggestive that the noradrenergic
medications might be effective in PTSD and are
a promising new direction for the treatment of
PTSD with co-morbid alcohol dependence. Adre-
nergic drugs such as the ß-adrenoceptor antagon-
ist, propranolol, the a^-adrenoceptor agonists,
clonidine'-̂ "*" '̂' and guanfacine, and the tricyclic
antidepressants (TCAs)'**-' have shown some pro-
mise, although the studies are limited by open-label
design or small sample size. More recently, the a,-
adrenergic receptor antagonist prazosin has shown
promise in the treatment of nightmares in both
veteran'̂ '-*' and non-veteran populations,'^' al-
though its effect on overall symptoms of PTSD is
less clear. There is also a recent pilot study in in-
dividuals with alcohol dependence, without co-
morbidity, suggesting prazosin might have promise
in the treatment of alcohol dependence.'^^' Prazo-
sin has been identified as an ideal medication to
study in a co-morbid population and clinical trials
are under way (see www.clinicaltrials.gov).

Only a few studies have been conducted eval-
uating these medications to treat alcohol depen-
dence in individuals who have co-morbid PTSD.
A study conducted in veterans (n = 254) comparing
naltrexone with disulfiram alone and a combi-

nation of the two agents suggested that alcohol-
dependent individuals with PTSD have better
alcohol use outcomes when receiving active medi-
cation than when receiving placebo, although there
was no advantage with the combination over mono-
therapy. Additionally, individuals with PTSD did
particularly well on medication when compared
with other dually diagnosed individuals with Axis I
disorders including affective disorders, schizo-
phrenia, schizoaffective disorder and anxiety dis-
orders.'^^'' Since there was no advantage of one
medication over the other, clinically, therapist
and patient preference could be taken into ac-
count when prescribing medication. Since nal-
trexone and disulfiram do not treat symptoms of
PTSD, individuals were maintained on a stable
psychiatric regimen for PTSD prior to random-
ization to naltrexone or disulfiram. This is an-
other study that suggests the importance of
therapeutically addressing both disorders in co-
morbid individuals.''''''

The use of antiepileptic drugs represents a novel
approach to treatment that may target symptoms
of both alcohol dependence and PTSD. Topir-
amate has been successfully used as an add-on
agent to treat veterans with refractory symptoms
of PTSD who were receiving a variety of medi-
cations (such as antipsychotics, TCAs, benzo-
diazepines, SSRIs, valproate and carbamazepine),''"^
and as a monotherapy to treat non-combat symp-
toms of PTSD.'̂ **' Two open-label studies suggested
that topiramate may be effective in treating night-
mares and insomnia in PTSD,''''™' although two
randomized, albeit small, studies failed to con-
firm its efficacy.'^**'"'

Topiramate is one of the most promising new
medications to treat alcohol dependence.'^^-^^' In
the first randomized controlled trial, topiramate
(maximum 300mg/day) reduced alcohol use and
craving, as well as the negative consequences of
drinking alcohol, and significantly improved
physical health and quality of life compared with
those receiving placebo.'^•^' In a larger, multisite,
randomized, placebo-controlled trial, the results
were similar; topiramate significantly reduced
alcohol consumption per drinking day and number
of heavy drinking days, and increased the per-
centage of days abstinent.'^'*' These studies were

© 2010 Adis Data Information BV. Aii rights reserved. CNS Drugs 2010; 24 (12)
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conducted in participants with alcohol depend-
ence without co-morbid psychiatric disorders.
The interest in topiramate is growing, and several
trials are under way evaluating its efficacy in in-
dividuals with alcohol dependence and co-morbid
psychiatric disorders, such as bipolar disorder and
borderline personality disorder. In the only study
of topiramate in individuals with PTSD and co-
morbid alcohol dependence, the drug was ad-
ministered in an open-label fashion for 8 weeks as
an add-on therapy in 29 subjects, of whom 35%
were heavy alcohol drinkers. Topiramate reduced
the general symptoms of PTSD and measures of
alcohol consumption.[^^1 These studies together
suggest that topiramate may be an effective treat-
ment for PTSD with co-morbid alcohol dependence.

3. Conclusions

Co-morbid alcohol dependence in individuals
with PTSD is a common clinical occurrence that
complicates the clinical picture and is associated
with worse outcomes than in individuals with
single diagnoses. Some evidence is emerging that
can help guide clinicians in planning treatment
for their co-morbid patients. Both psychosocial
and psychopharmacotherapeutic options to treat
PTSD, alcohol dependence and the co-morbidity
have been developed. The evidence to date sug-
gests several principles that should be followed.
Given the high rate of co-morbidity of alcohol
dependence in individuals with PT"SD, all in-
dividuals presenting for treatment of PTSD
should be screened for an alcohol use disorder.
For those individuals who do have an alcohol use
disorder, individuals (and clinicians) can opt for a
psychotherapeutic or pharmacological interven-
tion. There is some promising evidence to suggest
that the two can complement each other.

While there are specialized psychosocial treat-
ments available that were developed for the treat-
ment of co-morbid PTSD and alcohol dependence,
most notably, Seeking Safety, some evidence
suggests that adapting existing treatments, such
as cognitive-processing therapy or prolonged ex-
posure, can be effective in co-morbid individuals.
This does require adding an intervention for ad-
dressing the alcohol dependence, either by mod-

ifying the existing treatment or with adjunctive
therapy. The intervention to treat co-morbid al-
cohol dependence can be either behavioural or
pharmacological. If the patient and clinician opt
for using pharmacotherapy, simultaneously ad-
dressing both disorders (e.g. using medications to
treat PTSD such as the SSRIs in conjunction with
a medication to treat alcohol dependence, such as
naltrexone or disulfiram) seems optimal. The
development of medications that may be effective
for both disorders, such as prazosin and topir-
amate, is under way.
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