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Abstract

Objective
To compare a Posttraumatic Stress Disorder (PTSD) treatment (Cognitive Processing Ther-

apy; CPT), an Alcohol Use Disorder (AUD) treatment (Relapse Prevention; RP), and
assessment-only (AO) for those meeting diagnostic criteria for both PTSD and AUD.

Method

Participants with current PTSD/AUD (N = 101; mean age = 42.10; 56% female) were initially
randomized to CPT, RP, or AO and assessed post-treatment or 6-weeks post-randomiza-
tion (AO). AO participants were then re-randomized to CPT or RP. Follow-ups were at
immediate post-treatment, 3-, and 12-months. Mixed effects intent-to-treat models com-
pared conditions on changes in PTSD symptom severity, drinking days, and heavy drinking
days.

Results

At post-treatment, participants assigned to CPT showed significantly greater improvement
than those in AO on PTSD symptom severity (b=-9.72, 95% CI[-16.20, -3.23], d =1.22);
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the RP and AO groups did not differ significantly on PTSD. Both active treatment conditions
significantly decreased heavy drinking days relative to AO (CPT vs. AO: Count Ratio [CR] =
0.51, 95% CI[0.30, 0.88]; RP vs. AO: CR=0.34, 95% CI[0.19, 0.59]). After re-randomiza-
tion both treatment conditions showed substantial improvements in PTSD symptoms and
drinking between pre-treatment and post-treatment over the 12-month follow-up period, with
RP showing an advantage on heavy drinking days.

Conclusion

Treatments targeting one orthe other aspects of the PTSD/AUD comorbidity may have sal-
utary effects on both PTSD and drinking outcomes. These preliminary results suggest that
people with this comorbidity may have viable treatment options whether they present for
mental health or addiction care.

Trial registration
The trial is registered at clinicaltrials.gov (NCT01663337).

Introduction

Over half of community-dwelling individuals with lifetime Posttraumatic Stress Disorder
(PTSD) also have lifetime Alcohol Use Disorder (AUD), and approximately 12% of individuals
with lifetime AUD have lifetime PTSD [1]. Among those seeking substance use disorder
(SUD) treatment, approximately 60% have comorbid PTSD [2, 3]. Current conventional wis-
dom is that combined or integrated treatments addressing both aspects of the comorbidity are
preferable for those with PTSD/SUD [4-8]. However, there may be practical reasons for utiliz-
ing single-focus treatments. A recent review describes numerous barriers to receiving inte-
grated care for dual diagnoses [9] and consistent with the wider comorbidity literature [10,
11], recent epidemiologic research indicates that most individuals with PTSD/AUD report
receiving only mental health-oriented care (i.e., not care for their AUD; 58%) with less than a
fifth reporting receiving care for both issues [1]. From a public health standpoint, should ran-
domized clinical trials reveal that single-focus treatment options successfully address both
aspects of PTSD/AUD, some lower resource mental health and substance abuse clinics may
wish to improve the fidelity of their single-focus offerings rather than invest in training staff
on new treatments.

Although typically a control condition in PTSD/SUD treatment studies, cognitive-behav-
ioral treatments (CBT) for SUD, such as Relapse Prevention (RP) [12], have demonstrated
comparable improvements in both PTSD and substance use outcomes as non-trauma focused
integrated treatment [13, 14] and have performed as well as trauma-focused treatments on
PTSD and substance use outcomes in a priori intent-to-treat models of some [15-18] but not
all trials [19]. Recent meta-analytic work specifically compared manualized CBT-SUD control
conditions with both trauma-focused and with non-trauma-focused interventions designed
for those with PTSD/SUD in the context of randomized clinical trials [20]. The results indicate
that the CBT-SUD conditions did not significantly differ from either trauma-focused or non-
trauma-focused treatments on PTSD outcomes at either immediate post-test or longest follow-
up, but were associated with significantly better substance use outcomes [20]. Additionally,
treatment completion for those assigned to individual CBT-SUD control conditions mostly
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ranged from 55% to 86% [13, 17-19]; cf. [21, 22], rates that were typically comparable to or
better than those found for the target experimental conditions. Thus, there is evidence that
standalone RP may be a reasonable option for individuals with co-occurring PTSD/AUD, par-
ticularly if they present for care in addiction treatment settings.

There is less information available about standalone PTSD treatments and how they per-
form for individuals with co-occurring PTSD/AUD or PTSD/SUD. A few studies have pro-
vided Prolonged Exposure (PE) to individuals with PTSD/SUD alongside (i.e., not integrated
with) substance abuse treatment, such that the treatments were delivered by different clini-
cians. In a residential setting 60% of those with PTSD/SUD assigned to PE completed it [23];
however, completion rates for PE in outpatient studies involving patients with this comorbid-
ity have been low (39%) [24], very low (3.3%) [25], or not reported [15]. Although treatment
retention is substantially higher when PE is integrated with cognitive-behavioral treatment for
addiction, as it is in Concurrent Treatment of PTSD and SUDs using Prolonged Exposure
(COPE) [14, 17], it would be helpful to have alternative standalone treatment options available
to address the needs of outpatients with PTSD/SUD.

One potential single-focus intervention for individuals with PTSD/SUD is Cognitive Pro-
cessing Therapy (CPT), which performs as well as PE for those with PTSD [26]. CPT has some
advantages over PE in that it can be provided as a group therapy [27], can be provided in cases
where there is not a clear trauma memory [28, 29] such as in cases of early childhood abuse
[30] or alcohol-facilitated sexual assaults [31], and can be more acceptable to patients [32] and
providers [33]. A retrospective chart review of veterans with PTSD with and without AUD
who received CPT found low drop-out for both groups and comparable declines in PTSD
(alcohol use was not assessed) [34]. CPT has reduced PTSD and alcohol use frequency relative
to waitlist control [35] and was found to be a helpful follow-up treatment after group-based
AUD treatment [36]. Despite these promising preliminary findings, CPT has not been com-
pared to an active treatment in the context of an RCT for individuals with comorbid PTSD
and AUD.

To address the efficacy of two promising single-focus treatments for those with comorbid
PTSD/AUD, this study compared RP and CPT to each other and to an Assessment Only (AO)
condition that involved weekly brief telephone safety monitoring and check-ins. Our primary
hypotheses were that the active conditions would show greater improvement from baseline to
immediate follow-up on PTSD and drinking outcomes than the AO condition. Following re-
randomization of AO participants to CPT or RP, both treatments were hypothesized to yield
significant within-subject improvements in PTSD and alcohol consumption through the
12-month follow-up period, but those receiving CPT were expected to have better PTSD out-
comes and those receiving RP were expected to have better drinking outcomes.

Materials and methods

The CONSORT Checklist may be found in the online supplemental material (S1 Table in S1
File) along with a copy of the IRB-approved protocol.

Trial design and any changes after trial commencement

This is a parallel group, randomized clinical trial (RCT) wherein participants were randomized
to one of two active behavioral interventions or to 6-weeks of assessment-only (AO) with 2:2:1
allocation. Those initially assigned to AO were re-randomized to one of the two active inter-
ventions (1:1 allocation) after 6-weeks of assessment. Participants were followed for a maxi-
mum of 12-months post-treatment. The trial design remained the same but several changes to
methods and procedures were made after the trial commenced to improve recruitment and
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participant retention (please see the IRB-approved protocol for an overview of major modifi-
cations; major changes are also noted in the methods overview below).

Participants, eligibility criteria, and settings

The study took place at a university hospital-affiliated mental health clinic and a VA-based
research clinic in the Pacific Northwest with participant recruitment taking place from
November 13, 2013 and December 8, 2017 and participant contact ending August 31, 2018.
One hundred and one adults who responded to recruitment ads in newspapers, flyers, or to let-
ters sent via medical record abstraction and who met current DSM-5 diagnostic criteria for
both PTSD and AUD were randomized to one of the three study conditions. Veterans and
non-veterans were enrolled at both sites. Additionally, participants needed to meet the follow-
ing study inclusion criteria: 1) reported at least 2 heavy drinking days (5+/4+ standard drinks
for men/women) or at least 2 weeks of heavy drinking (21+/14+ drinks per week for men/
women) [37] in the past month {Note: The drinking inclusion criteria were assessed during
the initial phone screen and were not re-adjudicated at the subsequent in-person screening
assessment. This led to the inclusion of 3 participants (2 initially randomized to CPT and 1 ini-
tially randomized to RP) who reported past-30-day abstinence from alcohol at the in-person
visit}; 2) stated desire to abstain from or reduce alcohol use; 3) English fluency, and 4) age 18
and older. Study exclusion criteria were: 1) presence of a psychotic or uncontrolled bipolar dis-
order; 2) suicide attempt or serious self-harm in the past 3 months or suicidal ideation with
intent or plan in the past 2 months; 3) current interpersonally violent relationship; 4) alcohol
withdrawal at time of consent as assessed by the SHOT (Sweating, Hallucinations, Orientation,
and Tremor) [38]; 5) unstable psychiatric medication in the past 3 months (i.e., dose changes
and/or addition or subtraction of medications); 6) past-month Antabuse use (Note: Other
alcohol medications were allowed (e.g., Naltrexone, Acamprosate, etc.) if participants were on
them for at least three months prior to screening because it is possible to drink at unhealthy
levels while taking these medication); and 7) past-month trauma-focused mental health treat-
ment or behaviorally focused alcohol treatment. Supportive counseling, self-help, and medica-
tion management were allowed during treatment and there were no restrictions on treatment
during follow-up.

The study was approved by both the University of Washington and the VA Puget Sound
institutional review boards and conducted according to the Declaration of Helsinki and the
International Conference on Harmonization’s Tripartite Guideline on Good Clinical Practice.
All participants underwent a consent process that included a careful review of what the study
entailed, addressed any questions or concerns they had, and obtained written informed con-
sent. The trial is registered at clinicaltrials.gov (NCT01663337).

Interventions and the AO condition

Cognitive Processing Therapy. CPT is a 12-session cognitive treatment that teaches cli-
ents to question and replace faulty cognitions about causes of traumatic events and overgener-
alized beliefs through progressive worksheets and Socratic questioning [39]. Participants were
encouraged to experience emotions about their trauma while working on thoughts about it.
We used CPT without trauma narratives [39]. Alcohol use in CPT is conceptualized as an
avoidance behavior [40] and addressed without protocol modification both through directly
targeting it as an avoidance behavior and through challenging alcohol-related cognitive distor-
tions using cognitive therapy.

Relapse Prevention. RP isa 12-session CBT approach that emphasizes self-monitoring
and coping skills to address high-risk drinking situations [12]. RP works with each clients’
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patterns of substance use and can address PTSD-related triggers without protocol modification
in that participants were encouraged to use the skills they were learning (e.g., reaching out for
social support, engaging in healthy distraction, reminding oneself of reasons for not drinking,
etc.) when they experienced PTSD symptoms such as intrusive thoughts or startle. Discussion
of trauma memories was proscribed.

Assessment Only. AO participants received brief (15 minute) weekly support/safety calls
with the study therapist they would see upon re-randomization.

Participants attended individual therapy sessions once or twice per week for a maximum of
20 weeks. The study was originally designed such that participants initially assigned to an
active treatment would attend twice weekly sessions over 6-weeks. However, this treatment
schedule proved too challenging for most participants and the treatment window was adjusted
to allow up to 20 weeks for treatment completion. Thus, the treatment duration during the
active treatment phase was 0 to 20 weeks. Of those who completed at least one treatment ses-
sion, the average number of weeks between first and last session completed was 7.13
(SD = 4.03) for CPT and 7.35 (SD = 3.73) for RP (with AO participants included following re-
randomization). Among those who completed at least 9 treatment sessions, the average num-
ber of weeks between first and last session completed was 9.65 (SD = 2.71) for CPT and 9.36
(8D = 2.00) for RP.

Three female Licensed Clinical Social Workers learned both treatments via two-day work-
shops (CPT: Patricia Resick, PhD; RP: Denise Hien, PhD). Two of the three clinicians provided
care at the university-based clinic and the third provided care at the VA-based clinic. Interven-
tion fidelity was supported by weekly supervision provided by the study principal investigators
(CPT: DK) and (RP: TS). To assess intervention fidelity, trained master’s level counselors
coded audiotapes of 75 sessions regarding coverage of core treatment elements and intrusions
from the other therapy. All CPT sessions and 97% of RP sessions met their respective minimal
requirements. Of the sessions coded, two CPT and four RP sessions had intrusions or contam-
inations from the other treatment. For example, teaching drink refusal skills in the setting of
CPT or engaging in Socratic questioning regarding a faulty trauma-related belief in the setting
of RP would constitute treatment contaminations.

Consistent with Health and Human Services guidance [41], Adverse Events (AEs) were
defined as any abnormal or unanticipated signs or symptoms temporally associated with study
participation whether deemed related to study participation. Severe adverse events (SAEs)
were defined as death, hospitalization, prolonging of hospitalization, or permanent or persist-
ing disability temporally associated with study participation whether deemed related to study
participation. AEs and SAEs were queried during all clinical and research contacts. In addi-
tion, for those enrolled at the University of Washington, automatic alerts were provided if a
participant visited the Emergency Room or was admitted to the hospital for any reason.

Outcomes

Assessment interviews were conducted by one of two trained and supervised master’s level
social workers masked to study condition at baseline, post-treatment, 3- and 12-month follow-
up points. Self-report measures collected demographic information (age, gender, race/ethnic-
ity, marital status, employment, and veteran status) at baseline.

The CAPS-5 [42] was used to assess PTSD diagnostic criteria and severity, the latter of
which was represented via a total score (possible range: 0 to 80; o. = .71 —.94 across assess-
ments). Following Norman et al. [43], remission was defined as total CAPS-5 score < 12.
Exposure to 16 potentially traumatic events was assessed via the Life Stressor Checklist [44] at
baseline. Number of trauma types and the index trauma were coded.
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The Form-90 [45] was administered to ascertain drinking days (DD) and heavy drinking
days (HDD). Information from the prior 30 days was used to parallel the PTSD timeframe.
Low-risk drinking status was based on NIAAA criteria (i.e., no HDD past 4 weeks and no
weeks with >15/>8 drinks for men/women) [46]. Past month abstinence status was noted.

Assessment procedures

Participants were assessed at baseline, immediate post-treatment, and 3- and 12-months post-
treatment, with AO participants completing an extra assessment upon treatment completion.
(Two additional online assessments took place at 6- and 9-months but because the CAPS and
Form-90 interviews were not conducted, these data are not included here.) CPT and RP partic-
ipants were required to complete the immediate post-treatment assessment within a month of
treatment completion. AO participants completed this assessment 6-weeks post baseline to
avoid further treatment delay. Because people were allowed 20 weeks in which to complete the
12-session interventions timing from baseline to the first post-treatment assessment was some-
what variable, but the 3- and 12-month assessments took place 3 and 12 months after treat-
ment ended. Maximum remuneration for assessments was $320 for non-AO and $375 for AO
participants. To maximize time for enrollment, the final 13 participants were only followed
through the 3-month follow-up (or post-treatment assessment for AO participants) rather
than out to 12-months as originally planned.

Additionally, participants were asked to complete daily monitoring of symptoms starting
the day of the baseline through the end of treatment. These data were used to identify PTSD
symptom exacerbations and unsafe alcohol consumption we note that a PTSD exacerbation
was characterized by 47+ point elevation over each person’s own symptom average during the
week prior to starting treatment (possible scores ranged from 0 to 160 as we used a 0-8 point
scale to maximize variability across the 20 DSM-5 PTSD symptoms) and a potentially danger-
ous level of alcohol consumption was characterized by an estimated blood alcohol level
of > 0.35 calculated using baseline weight and number of standard drinks reported via IVR.

Sample size calculations

Considerable research shows that CPT and RP are effective treatments for their prescribed
problems (i.e., PTSD for CPT and HDD for RP) and hence the study was powered to detect
effects of each intervention on the non-prescribed targets (i.e., HDD for CPT and PTSD for
RP). A priori power analyses were conducted via simulation using mixed effects generalized
linear models with different outcome distributions (i.e., normal vs. Poisson). Datasets were
generated in which fixed effects for intercept and slope were based on preliminary studies and
random-effects were generated based on random draws from a multivariate normal distribu-
tion (also specified based on prior research with PTSD and drinking outcomes). The simula-
tion-based estimate of power was provided by the percentage of datasets in which the t statistic
for the effect of intervention condition on change across time indicated significance at a criti-
cal value of p < .05. These procedures indicated a sample of 235 (CPT/RP each 95; AO 45) was
needed to have .8 power to detect moderate (d = .4) effect sizes on the non-target outcomes for
each active condition relative to the AO condition (i.e., drinking/CPT; PTSD/RP).

Randomization and allocation concealment

Randomization tables stratified by gender, PTSD severity (CAPS-5 [42] score 35+ vs. below),
and AUD severity (MINI [47]; AUD mild/moderate [2-5] vs. severe [6+]) were created prior
to participant enrollment by one of the principal investigators (TS) who was not involved with
participant allocation. Participants with current PTSD/AUD were initially allocated 2:2:1 to
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CPT, RP, or 6-weeks of assessment (AO), after which AO participants completed their first fol-
low-up assessment and were re-randomized to an active condition (1:1 allocation). The Project
Coordinator conducted randomization via the pre-set tables. Although allocation was not for-
mally masked, it was not possible to know ahead of time the condition assignment of a particu-
lar participant. Because our primary interest was in the comparisons between participants
assigned to CPT and to RP and to minimize the number of people whose active treatment
receipt would be delayed, we opted to assign fewer participants to the AO condition.

Masking

Although it is not possible to keep participants or clinicians masked to intervention assign-
ment in behavioral research, when participants were randomized to active treatment they
remained masked to CPT/RP assignment until the first therapy session. Additionally, assessors
remained masked to condition assignment for all assessments.

Statistical analyses

Hypotheses were tested via two sets of intent-to-treat mixed effects models. The first set com-
pared CPT and RP to AO with respect to change in PTSD severity, DD, and HDD between
baseline and first follow-up. Covariates were included for condition (RP vs. AO, CPT vs. AO),
time (baseline = 0; first follow-up = 1), and time-by-condition interaction terms. To increase
model precision and reduce bias due to missing data, additional covariates included demo-
graphic variables of sex (female = 0, male = 1), age (in years), and race/ethnicity (Hispanic or
nonwhite = 0, non-Hispanic White = 1); site at which individuals were treated (university
clinic = 0, VA = 1); and whether employed at baseline (unemployed = 0, employed = 1) asa
measure of economic status. Although income level also differed between groups, because this
was a function of employment status, we opted to covary only employment status. Random
effects were included for intercept and time. Primary coefficients of interest were main effects
of time, which captured changes from baseline to first follow-up in the AO group, and time-
by-condition interactions, which assessed whether CPT and RP differed from AO regarding
changes from baseline to follow-up.

The second set of analyses compared CPT and RP across four time points, from baseline
through 12-months, including re-randomized AO participants whose first follow-up was
treated as their baseline. Condition was treated as a binary factor (0 = CPT, 1 = RP). Change
was modeled with a piecewise, or spline, function of time. To assess overall changes from pre-
to posttreatment, the first time variable reflected baseline (0) vs. posttreatment (1 = immediate
posttreatment, 1 = 3-month follow-up, 1 = 12-month follow-up). The second time coding cap-
tured change (in units of months) during the year following treatment (0 = pretreatment;

0 = immediate posttreatment; 3 = 3-month follow-up; 12 = 12-month follow-up). Interaction
terms were included between condition and each coding of time. This approach addressed (1)
whether participants had immediate improvements after treatment (main effect of pre-post
time), (2) whether these improvements differed between CPT and RP (pre-post time-by-con-
dition interaction), (3) whether improvements increased or decreased during the year after
treatment (main effect of post-treatment time), and (4) whether change during the year post-
treatment differed between CPT and RP (post-treatment time-by-condition interaction). AO
assignment was added as a covariate to the original sociodemographic covariates.

Linear forms of the mixed model were used for PTSD severity. For PTSD severity, effect
sizes are reported in terms of Cohen’s d, which were computed as the time-by-treatment inter-
action estimate divided by the pooled standard deviation for PTSD symptom severity at base-
line. Over-dispersed Poisson models were used for DD and HDD (discrete non-negative
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integers showing positive skew; i.e., count outcomes). The over-dispersed Poisson model
includes an extra term to account for the variance of outcomes exceeding the means [48, 49],
which was the case for the DD and HDD outcomes. For these models, effect sizes are reported
as Count Ratios (CRs), which describe proportional change in the count associated with a
1-unit increase in the covariate of interest (e.g., the treatment group relative to the reference)
[50, 51]. Between-group differences in PTSD remission, alcohol abstinence, and low-risk
drinking were evaluated via Chi-square, exact tests. All other models were estimated with
HLM 7 using restricted maximum likelihood (REML) estimation. REML is recommended for
growth models with small to moderate sample sizes and in situations where all cases are not
assessed at all time points. The assumption of normally distributed random effects was
checked for all models by saving random effect estimates and then examining their distribu-
tions graphically and with respect to measures of skewness and kurtosis. As an approach to
handling missing data, simulation studies indicate REML performs as well as multiple imputa-
tion [52]. The models used all available data, including data from individuals who were not
assessed at all time points. This approach provides unbiased estimates when data are missing
at random (MAR: i.e., missingness related only to measured covariates) [53, 54]. To assess sen-
sitivity to violations of this MAR assumption, we evaluated pattern mixture models [55] appro-
priate for data missing not at random (MNAR) to investigate whether treatment effects varied
as a function of attrition. Specifically, we created a dummy variable for attrition, defined as
missing at least one follow-up assessment (n = 55; coded as 1), relative to completing all fol-
low-up assessments (1 = 46; coded as 0). Then, within the four-timepoint models for each out-
come, we examined a three-way interaction between attrition, treatment, and each time
variable, as well as lower-order effects (i.e., two-way interactions and main effects). Wald tests
revealed that inclusion of main and interactive effects of attrition did not significantly improve
model fit for any outcome, consistent with the MAR assumption of the primary analyses pre-
sented below.

Results
Participant flow (recruitment, treatment, and assessment completion)

Recruitment, treatment, and assessment completion information is in the CONSORT diagram
(shown in Fig 1). Briefly, 826 individuals completed the study phone screen and 262 com-
pleted the in-person eligibility interview. Of these, 101 were randomized to one of the three
study conditions. Treatment completion, defined as attending 9-12 sessions, was similar for
CPT (53%) and RP (58%) {note: proportions include re-randomized AO participants, but
treatment completion proportions were similar for those initially assigned to active or delayed
(AO) care}. With regard to assessment completion, AO participants were more likely to com-
plete the first follow-up (96%) than active treatment participants (CPT: 68%, RP: 74%; y°(2) =
6.05, p = .049). The number of weeks between baseline and post-treatment assessment were,
on average, 9.37 (SD = 2.49) for the AO group, 13.48 (SD = 4.16) for the CPT group, and 14.33
(SD = 3.36) for the RP group. There were no statistically significant differences in assessment
completion for CPT and RP.

Participant characteristics

Participants’ mean age was 42.10 (SD = 13.07) and 56% were female. Most identified as White
race (53%), followed by Black (18%), multiracial (13%), Asian (5%), American Indian/Alaskan
Native (5%), and other (6%); 21% indicated Hispanic ethnicity of any race. Most were single/
never married (60%), 33% were college graduates, 29% were veterans, and 38% were
employed. Participants reported their worst traumatic events as sexual assault (36%), physical
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Ineligible Callers (n=389)

Completed Brief Phone Screen for Initial Eligibility (n=826) - Did not meet PTSD criteria (n=104)
- Did not meet drinking criteria (n=120)

- Other (n=165)
Did Not Complete In-person Screening (n=175)

- No show (n=166) 7 =
- Did not consent (n=7) *— Eligible Callers (n=437)
- Incomplete assessment (n=2) Ineligible at In-person Screening (n=139)
/ - Did not meet PTSD criteria (n=101)
- Did not meet AUD criteria (n=3)
Completed In-person Screening / Baseline Assessment (n=262) B :I?\t::;é::t::f)aasoline Monitoring (n=22)*

|

Randomized (n=101)

4

Relapse Prevention Cognitive Processing Therapy Assessment Only
(n=38) (n=41) (n=22)
:

Immediate Post-Test
- Completed (n=21)
- Did Not Complete (n=1)

- Completed Tx (n=23) - Completed Tx (n=22)
- Did Not Complete Tx (n=6) - Did Not Complete Tx (n=6)
- Dropped Out of Tx (n=9) - Dropped Out of Tx (n=13) I RP (n=10) I [ CPT (n=12) |
- Completed Tx (n=5) - Completed Tx (n=6)
- Did Not Complete Tx (n=2) - Did Not Complete Tx (n=2)
"< Dropped Out of Tx (n=3) - Dropped Out of Tx (n=4)
Immediate;’ost-Test Immodiate‘Postost
- Completed (n=35) - Completed (n=38)
- Did Not Complete (n=8) - Did Not Complete (n=9)
- Lost to Follow-up (n=5) - Lost to Follow-up (n=6)
3 Month Follow-up 3 Month Follow-up
- Completed (n=34) - Completed (n=34)
- Did Not Complete (n=9) - Did Not Complete (n=10)
- Lost to Follow-up (n=5) - Lost to Follow-up (n=6)
- Not Invited (n = 3)
v
12 Month Follow-up 12 Month Follow-up
- Completed (n=28) - Completed (n=27)
- Lost to Follow-up (n=14) - Lost to Follow-up (n=20)
- Not invited (n=6) - Not invited (n=6)
Analyzed Analyzed
n=48 n=53

*Inadequate baseline monitoring refers to collection of daily Interactive Voice Response information that was not used lo evaluate the
primary study outcomes reported in this paper.

Fig 1. CONSORT diagram.
https://doi.org/10.1371/journal.pone.0276111.9001
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assault (33%), traumatic loss (11%), combat (3%), or another trauma type (18%). Other cur-
rent substance use included cannabis (57%), tobacco (45%), and other drugs (22%); 39% met
criteria for a non-tobacco Drug Use Disorder as assessed via the MINI adapted for DMS-5
[47]. Detailed sociodemographic information is provided by condition in the online supple-
ment (S2 Table in S1 File), as is baseline clinical information (S3 Table in S1 File). Sociode-
mographic variables did not differ by condition (p > .05) except that RP participants were
more likely to be employed and relatedly, less likely to be impoverished relative to those
assigned to the other conditions and they were younger than CPT participants. Clinical char-
acteristics did not differ by group with following exceptions: 1) those assigned to CPT were sig-
nificantly more likely to report that their first alcohol problem(s) preceded their index trauma
than were those assigned to RP (p = .039), and 2) those assigned to CPT were also significantly
older than those assigned to RP when their index trauma occurred (p = .021).

CPT and RP compared to AO

Table 1 (Panel A) displays outcome means by initial condition assignment at baseline and first
follow-up. There was a significant site effect with participants enrolled at the VA drinking less
at baseline and follow-up (DD: p = .013; HDD: p = .009) (Table 2). AO participants showed
statistically significant improvements in PTSD severity (p = .014) and HDD (p = .013), but not
DD (p = .408), as reflected by the main effect of time. The effect of CPT vs. AO (time-by-CPT
interaction) on reducing PTSD symptom severity was statistically significant (d = 1.22, p =
.004). The effect of RP vs. AO (time-by-RP interaction) on reducing PTSD was not statistically
significant (d = 0.76, p = .070) and nor was the effect of CPT vs RP (d = 0.46, p = .234), which
favored the CPT condition. Time-by-condition terms were not statistically significant for DD
(CPT vs AO: p = .171; RP vs AO: p = .145), but they were for HDD such that CPT and RP par-
ticipants decreased their HDD 49% (p = .015) and 66% (p < .001) more, respectively, than did
AO participants.

Table 1. Descriptive statistics for main outcomes stratified by condition.

Panel A. Baseline and follow-up by original assignment.

AO (n=22)

M SD

PTSD symptom severity 32.09 | 8.12
Drinking days in past 30 d 18.64 | 9.86
Heavy drinking days in past 30d | 14.59 | 10.67

Baseline Immediate Post-treatment
CPT (n=41) | RP(n=38) AO(n=21/ | CPT(n=28/ | RP(n=28/
18)* 25)* 26)*

M SD M SD M SD M SD M SD
33.51 | 7.64 | 34.11 | 843 | 2590 | 11.32 | 17.43 | 11.26 | 21.50 | 12.36
16.71 | 10.73 | 18.61 | 8.72 | 15.00 | 11.03 | 872 | 11.36 | 9.54 | 9.53
12.78 | 10.81 | 13.27 | 6.68 | 9.06 | 10.76 | 3.40 | 550 | 2.38 | 3.45

Panel B. Pre-treatment to 12-month follow-up by treatment assignment.

Pre-treatment

CPT (n =53/
52)*
M SD
PTSD symptom severity 32.28 | 9.08
Drinking days in past 30 d 16.62 | 10.36
Heavy drinking days in past 30d | 11.92 | 10.62

Post-treatment 3-month follow-up 12-month follow-up

RP(n=47/ | CPT(n=38/ | RP(n=35 | CPT(n=34) | RP(n=34) | CPT(n=27) | RP(n=28)
45)*0 34)° 33)?

M SD M SD M SD M SD M SD M SD M SD
32.00 | 9.62 | 19.47 | 14.01 | 20.09 | 11.96 | 20.38 | 13.41 | 19.71 | 12.63 | 19.69 | 13.27 | 19.79 | 11.72
17.73 | 972 | 935 | 11.61 | 10.03 | 10.13 | 829 | 9.74 | 8.44 | 10.01 | 896 | 10.59 | 8.96 | 11.14
12.68 | 1021 | 494 | 825 | 297 | 562 | 488 | 844 | 385 | 687 | 463 | 741 | 336 | 6.09

Note. AO = assessment only, CPT = cognitive processing therapy, RP = relapse prevention, PTSD = Post-traumatic stress disorder. *Some cases had missing data on

drinking days and heavy drinking days at the second/post-treatment data collection time point; numbers to the left of the forward slash reflect the ns for PTSD severity

while ns to the right are for drinking days and heavy drinking days. "One case whose original assignment was to AO and then was assigned to RP did not complete the

first follow-up assessment and was thus missing data at the pre-treatment time point.

https://doi.org/10.1371/journal.pone.0276111.t001
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Table 2. Model estimates for initial assignment.

PTSD Severity Drinking Days Heavy Drinking Days
b 95% CI b CR | 95% CI of CR b CR | 95% CI of CR

Covariates

Sex (female = 0, male = 1) 2.22 -0.99,5.42 |0.13 1.14 | 0.89, 1.46 0.18 1.20 0.86, 1.68

Age (years) -0.14* -0.28,-0.01 | 0.00 1.00 | 0.99,1.01 0.00 1.00 0.99, 1.02

Race/ethnicity (Hispanic or nonwhite = 0, non-Hispanic white = 1) | 1.83 -1.27,4.93 | 0.11 1.11 | 0.88,1.41 0.25 1.28 0.93,1.77

Site (University = 0, VA = 1) -0.90 -4.12,2.32 | -0.32* | 0.73 | 0.57,0.93 -0.45"* 0.64 0.45, 0.89

Employed (not employed = 0, employed = 1) -3.83" -7.47,-0.19 | -0.03 | 0.97 | 0.74,1.28 -0.57** 0.57 0.39, 0.84
Main effects

Time (baseline = 0, follow-up = 1) -6.29* -11.22,-1.36 | -0.17 0.85 | 0.57,1.26 -0.46* 0.63 0.44, 0.91

CPT (vs. AO) 1.98 -2.11,6.08 | -0.11 0.90 | 0.67,1.23 -0.04 0.96 0.64, 1.44

RP (vs. AO) 2.06 -2.29,6.42 | -0.07 0.93 | 0.68,1.29 0.03 1.03 0.66, 1.59
Time x condition interactions

Time x CPT (vs. AO) -9.72** | -16.20,-3.23 | -0.38 0.68 |0.39,1.18 -0.67* 0.51 0.30, 0.88

Time x RP (vs. AO) -6.07 -12.56,0.42 | -0.39 0.68 | 0.40, 1.15 -1.09*** | 0.34 0.19, 0.59

Note. Fixed effects estimates for models of cognitive processing therapy (CPT) and relapse prevention (RP) compared to assessment only (AO) across two time points
(baseline to first follow-up). AO = assessment only, CPT = cognitive processing therapy, RP = relapse prevention, PTSD = post-traumatic stress disorder,
VA = Veteran’s Administration, CR = count ratio. ***p < .001, **p < .01, *p < .05.

https://doi.org/10.1371/journal.pone.0276111.t1002

Panel A of S4 Table in S1 File shows the proportion across conditions meeting criteria for
PTSD remission, abstinence, and low-risk drinking at baseline and immediate follow-up.
Although more than twice as many active condition participants showed clinically meaningful
change on these indices at post-treatment than AQO participants, the only significant between-
group difference detected was in PTSD remission between AO and CPT (exact test p = .040).

CPT versus RP

Table 1 (Panel B) shows means of PTSD and drinking outcomes by RP vs. CPT at four time
points with the original AO participants re-randomized to one of the active treatment arms.
Fig 2 displays model-predicted marginal means by condition and Table 3 shows model esti-
mates of all fixed effects. Change within CPT is reflected in significant, negative main effects of
pre-post time (PTSD: p < .001; DD: p =.004; HDD: p < .001). Interactions between condition
and pre-post time reflect that decreases in PTSD severity were slightly greater for individuals
in the CPT condition compared to those in the RP condition (d = 0.14, p = .651) while
decreases in DD were slightly greater for individuals in the RP condition (CR = 0.85, p = .493),
but neither interaction was statistically significant. The pre-post condition-by-time interaction
was significant for HDD (p = .037): RP participants showed a 45% greater reduction in HDD
than did CPT participants. All main effects of monthly change across the post-treatment
period were close to zero and non-significant (PTSD: p = .385; DD: p = .912; HDD: p = .680),
reflecting stability in outcomes after treatment. Overall, participants in CPT and RP showed
substantial initial decreases in PTSD (CPT: 47%; RP: 35%) and heavy drinking (CPT: 73%; RP:
82%), and these decreases were maintained for both outcomes across both conditions through-
out the follow-up period.

Panel B of S4 Table in S1 File shows proportions of participants by condition achieving
PTSD remission, abstinence, and low-risk drinking over time. Across follow-ups, PTSD remis-
sion rates were 23% to 41%; low-risk drinking rates were 42% to 52%; abstinence rates were
28% to 41%; rates of combined PTSD remission and low-risk drinking ranged from 15% to
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Panel A: PTSD symptom severity

a PTSD symptom severity score (CAPS)

30

" I |
I I -]

10

0
Pre-treatment Post-treatment 3 mo. follow-up 12 mo. follow-up

Panel B: Drinking

20 Drinking days in past 30 d
15
10
5
0
Pre-treatment Post-treatment 3 mo. follow-up 12 mo. follow-up

Panel C: Heavy drinking

Heavy drinking days in past 30 d

wm

Pre-treatment Post-treatment 3 mo. follow-up 12 mo. follow-up
—CPT —RP

Fig 2. Model predicted means and 95% confidence intervals for PTSD symptom severity (Panel A), drinking days in
the past 30 (Panel B), and heavy drinking days in the past 30 (Panel C) by treatment condition from pre-treatment to
12-month follow-up.

https://doi.org/10.1371/journal.pone.0276111.9002
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Table 3. Model estimates for final treatment assignment.

PTSD Severity Drinking Days Heavy Drinking Days
b 95% CI b CR | 95% CI of b CR | 95% CI of
CR CR

Covariates

Sex (female = 0, male = 1) 3.09 -0.47,6.66 | 0.16 1.17 1 0.90, 1.53 0.19 1.22| 0.82,1.79

Age (years) -0.14 -0.30,0.01 |0.01 1.01 | 1.00, 1.02 0.01 1.01 | 0.99,1.02

Race/ethnicity (Hispanic or nonwhite = 0, non-Hispanic white = 1) 1.83 -1.61,5.28 | 0.12 1.13 | 0.88, 1.45 0.43* 1.53 | 1.06,2.23

Site (University =0, VA = 1) -0.25 -3.86,3.35 | - 0.69 | 0.52,0.90 -0.47* 0.63 | 0.42,0.93

0.38**
AO (initial assignment CPT or RP = 0; initial assignment AO = 1) -6.89%* -10.99,- |-0.16 |0.85|0.62,1.17 -0.54* 058 0.36,0.93
2.79

Employed (not employed = 0, employed = 1) -3.44 -7.48,0.61 | -0.04 |0.960.72,1.29 -0.60"* | 0.55| 0.35,0.86
Main effects

RP (CPT=0,RP=1) -1.13 -4.70,2.44 | 0.01 1.02 | 0.79, 1.31 0.01 1.01 | 0.69,1.49

Pre-post time (pretreatment = 0, posttreatment and 3- and 12-month follow- | - -16.32,- |- 0.61 | 0.44,0.85 - 0.48 | 0.33,0.70
up=1) 12.45*** 8.57 0.49** 0.73***

Post-treatment time (pretreatment and posttreatment = 0, 3-month = 3, -0.16 -0.51,0.20 | 0.00 1.00 | 0.97,1.03 -0.01 0.99 | 0.95,1.03
12-month = 12)
Time x condition interactions

Pre-post time x RP 1.29 -4.29,6.87 | -0.16 |0.85|0.53,1.36 -0.59* 0.55| 0.32,0.97

Posttreatment time x RP 0.03 -0.47,0.53 | 0.00 1.00 | 0.96, 1.05 0.03 1.03 | 0.97,1.09

Note. Estimates for models of the effects of relapse prevention (RP) compared to cognitive processing therapy (CPT) across four time points (pre-treatment through

12-month follow-up). AO = assessment only, CPT = cognitive processing therapy, RP = relapse prevention, PTSD = post-traumatic stress disorder, VA = Veteran’s

Administration, CR = count ratio.
“*p <001

“p<.01

“p <.05.

https://doi.org/10.1371/journal.pone.0276111.t003

21%, and rates of combined PTSD remission and abstinence ranged from 6% to 18%. There
were no significant between-group differences on any of the remission indicators.

Completers

Both two and four time-point analyses involving only treatment completers (i.e., those who
completed at least 9 treatment sessions; n = 56; 28 of 53 assigned to CPT and 28 of 48 assigned
to RP) revealed a similar pattern of results as in primary analyses (see online supplement
S$5-S7 Tables in S1 File).

Safety

Approximately three-quarters of participants experienced at least one of the following: PTSD
exacerbation, alcohol consumption in excess of .35 BAC, suicidal ideation at some point dur-
ing the study. Because none of these situations were unanticipated for this clinical group, they
were not considered AEs by either IRB or the study funder. There were, however, 19 SAEs
involving 15 participants, all of which occurred after treatment ended. One of the SAEs was
likely study related; a participant was hospitalized for psychosis three days after his final CPT
session during which he noted that treatment opened up new feelings. There was one death
(CPT) due to a long-standing medical issue, 8 psychiatric hospitalizations (7 CPT, 1 RP), and
10 medical hospitalizations (4 CPT, 6 RP), 5 of which were likely for substance-related health
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issues (3 CPT, 2 RP). The psychiatric hospitalizations for those assigned to CPT were for the
following concerns: 1 for psychosis, 3 for mood disorders, 1 for stress, and 2 for suicidal and/
or homicidal ideation. The psychiatric hospitalization for the person assigned to RP was for
suicidal ideation. There were no known suicide deaths or attempts.

Discussion

CPT and RP were delivered unmodified to evaluate whether these single-focus treatments for
PTSD and AUD, respectively, lead to sustained improvements on both types of outcomes perti-
nent to individuals with PTSD/AUD. CPT addressed avoidance functions of drinking and
thoughts hindering PTSD recovery (e.g., “I can’t cope with my rape memories without drink-
ing”). Although explicit discussion of trauma memories was prohibited, RP addressed PTSD
symptoms that triggered craving or drinking by encouraging use of standard behavioral coping
strategies such as seeking social support, engaging in healthy distraction or alternative activities,
waiting for cravings to pass, and reminding oneself of one’s reasons for not drinking.

Although caution is warranted as our models were underpowered, our primary hypotheses
were largely supported. Specifically, compared to AO participants, those receiving CPT
showed significantly greater reduction in PTSD severity that was associated with a large effect
size (d = 1.22). In contrast, although the effect size pertaining to PTSD for the RP v. AO com-
parison was moderately large (d = .76), it failed to reach statistical significance. However, both
active conditions were associated with significantly greater reductions in heavy drinking days
immediately post-treatment than assignment to the AO condition, differences that were sub-
stantial and clinically meaningful (CPT v. AO: 49%; RP v. AO: 66%). Although receipt of an
active intervention was more beneficial than assignment to AO, it is noteworthy that those
assigned to the AO condition made significant within-subject improvements in both their
PTSD symptoms and their HDD. These findings are consistent with other research showing
that many people reduce their drinking after making the decision to seek care but prior to
actual receipt of care [56], and that many people with PTSD benefit from non-directive phone
support [57].

As predicted, after AO participants were re-randomized we found that both active treat-
ments were associated with substantial within-person improvement on both PTSD severity
and drinking outcomes. Participants in both active conditions showed robust initial decreases
in PTSD severity as measured by CAPS scores from pre- to post-treatment (CPT: 48%; RP:
37%) and in days of heavy drinking (CPT: 73%; RP: 82%). Of note, the pattern of results sug-
gests that both active treatments were more associated with harm reduction oriented changes
in drinking (i.e., reductions in heavy drinking) than they were with abstinence. With regard to
between-group comparisons, we found that the two groups did not differ significantly on
either PTSD severity or days drinking, but as predicted, RP participants showed significantly
greater reductions in heavy drinking days than those receiving CPT (45% greater reduction in
heavy drinking for RP v CPT).

Overall, the percent reduction in both PTSD and drinking outcomes from baseline to post-
treatment for both active conditions tested in the present study was comparable to those found
among individuals assigned to the integrated intervention COPE in trials addressing comorbid
PTSD/SUD, which for PTSD range from 26% to 40% (current study: CPT 40%; RP: 37%) and
for primary substance use outcomes range from 36% to 65% (current study: CPT 59%; RP:
77%) [16, 19, 43, 58]. In the present study, CPT and RP participants were nearly identical in
achievement of “low-risk drinking” status and past-month abstinence at 12-months. Approxi-
mately one-fifth of both CPT and RP participants achieved both PTSD remission and low-risk
drinking status at 12-months, though fewer achieved both PTSD remission and abstinence.
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When considered alongside the extant findings in the literature pertaining to COPE, the pres-
ent findings have implications for service delivery for PTSD/AUD patients in that they suggest
that unmodified CPT and unmodified RP may constitute additional viable treatment options
when COPE, or other effective integrated treatment options, are not available [18].

Applying CPT and RP effectively in the setting of PTSD/AUD likely requires sustained
attention to each treatments’ non-target issue (i.e., drinking/CPT, PTSD/RP) and skillful appli-
cation of each treatments’ strategies to address patients’ full clinical presentations. In the pres-
ent study, regular supervision addressed patients’ comorbid presentations within each
treatment frame. Additionally, treatment was informed by intensive symptom monitoring, an
uncommon practice in general mental health or addiction clinics. However, in this controlled
therapeutic context, results suggest that CPT and RP have potential to treat co-occurring disor-
ders as the magnitude of change out to 12-months in both PTSD symptom severity and sub-
stance use observed in the current study is generally comparable to that seen for COPE in
trials with shorter follow-up periods [16, 19, 43, 58].

Our findings also raise important considerations regarding patient safety. There were no
unanticipated AE’s and no SAE’s occurred in either intervention arm during active treatment.
However, 15 participants in our study experienced SAE’s during follow-up. Both the extant lit-
erature and our own results suggest that CBT-SUD interventions, including RP, are safe and
well tolerated [13, 15-17]. The present findings regarding the safety of CPT are, however, less
clear. Few other studies have examined CPT without SUD intervention strategies integrated in
the treatment of PTSD/SUD patients [34, 35] and scant relevant information on safety is avail-
able. In a study of culturally adapted CPT tested within a sample of Native American women
with PTSD/AUD, there were no AE’s or SAE’s [35] (personal communication) although inclu-
sion criteria included subthreshold PTSD and some heavy episodic drinking in the past year. A
recent pilot study by Vujanovic et al. [59] (personal communication, August 2020) testing an
integrated version of CPT and CBT for SUD had one psychiatric SAE among those randomized
to the experimental treatment. More research is needed to evaluate CPT delivered to those with
more severe AUD, including over longer follow-up periods to evaluate safety post-treatment,
and to help explain the discrepancy between this study’s findings and prior research on CPT
with substance use comorbidity. However, based on these preliminary findings, results suggest
that when delivering standalone CPT to those with fairly severe AUD, patients’ mood and stress
levels should be monitored, including after the primary course of treatment is over, perhaps
through tapered clinical contacts or variable length CPT to ensure a good end state[60, 61].

An important next step in this line of research will be determining which patients with
comorbid PTSD/AUD are apt to fare well with regard to their PTSD and alcohol outcomes
and with regard to safety in solidly executed RP or CPT, and which are best served by inte-
grated interventions such as COPE. Project HARMONY [8] is a recently completed person-
level meta-analytic study that is using relevant trial data to identify patient characteristics asso-
ciated with better (and worse) outcomes reported by participants who received different inter-
ventions. In the meantime, clinicians may consider employing shared decision-making in
treatment selection when multiple empirically well supported treatments are available [62-67].

The current study has several limitations. Recruitment was challenging, which led to a
smaller than anticipated sample size. In many ways this difficulty with recruitment makes
sense because patients may have preferences for treatment of their substance use or their
PTSD symptoms and may not see them as equally desirable treatment options. Whatever the
reasons for the recruitment difficulties, our final sample size was 101, which, although compa-
rable to or larger than sample sizes used in most efficacy trials of psychosocial treatments for
comorbid PTSD and AUD or SUD [68], does mean we had limited statistical power and preci-
sion for estimates of what might be small-to-medium (e.g., d < 0.4) effects. We did find that
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relative to assessment only there were moderate to large effect sizes favoring the active treat-
ment interventions on both PTSD and heavy drinking. Additionally, the lack of noteworthy
difference observed between the two active treatment conditions with regard to PTSD suggests
that a non-inferiority trial with a large sample would be helpful in establishing whether indi-
viduals with PTSD/AUD can successfully address their PTSD symptoms through receipt of
either CPT or RP and could also address mechanisms of change to explore how it is that such
different approaches result in similar outcomes. It is possible that general behavioral skills cli-
ents gain through both CPT and RP (e.g., improved communication and assertiveness, distress
tolerance, reaching out for healthy social support, coping self-efficacy) are helpful in address-
ing underlying dimensions of psychopathology common to both SUD and PTSD. Gaining
such skills may help clients mitigate current stress, better tolerate negative emotions, and tem-
per stress reactivity [69-72], including those associated with cravings in response to substance
or trauma-related cues. It is also possible that improvement in one or the other set of signs and
symptoms (i.e., PTSD or AUD) leads to salutary effects in the other. Indeed, support for the
idea that reductions in PTSD are associated with later reductions in substance use was found
[73] in a large behavioral treatment trial involving women with co-occurring PTSD and SUD.
This secondary analysis did not, however, find that reductions in substance use were associated
with later improvements in PTSD. Future research on both the sequence of symptom change
and mechanisms of change associated with these two interventions will be important for
unraveling the finding that they are each associated not only with positive changes in their tar-
get outcomes, but also in their non-target outcomes.

The lack of 12-month assessment for the final 13 participants due to time and budget con-
straints is a limitation as are the relatively high treatment and assessment dropout rates. An
appropriate missing data strategy was used to include all cases in the analyses (i.e., including
individuals who did not complete assessments at some time points), and sensitivity analyses
with pattern mixture models suggested findings were robust to the violation of the assumption
that data were missing at random, but missing data do reduce the precision of model estimates.
Additionally, the project coordinator conducted phone screens and handled the randomiza-
tion and thus allocation to condition was not masked. Finally, because active treatment lasted
0 to 20 weeks, assessment timing was variable and it is possible that those originally assigned
to assessment only might have continued to improve with regard to their PTSD and drinking
if they waited another four to five weeks before being assessed.

The current study also has several noteworthy strengths. This study is one of a small num-
ber of RCT' on this topic have included 12-month follow-up assessments [36, 74]. In addition,
we recruited a severe sample in that all participants met full diagnostic criteria for current
PTSD and AUD and had engaged in recent unsafe drinking. Relatedly, nearly 40% had a con-
comitant, current DUD. The study design also included a minimal support condition from
which people were re-randomized to active treatment in order to gauge the amount of short-
term improvement that may be expected after people make a decision to seek care, which in
the current study was fairly substantial but, as predicted, did not match the degree of change
reported by those in the active treatment conditions. We also benchmarked drinking out-
comes against the NIAAA guidelines for safer drinking, which, to our knowledge, is novel in
this literature. Finally, we provided estimates regarding rates of clinically meaningful change
on both PTSD and drinking outcomes and their combination.

Conclusions

This randomized clinical trial found that unmodified CPT and RP led to substantial improve-
ments relative to assessment only and, importantly, that following re-randomization of the
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control group to active treatment, the two interventions showed substantial comparable
improvements in PTSD over the course of 12 months. Both interventions had treatment reten-
tion rates and led to improvements that are comparable to those observed for integrated
trauma-focused/SUD treatments in other PTSD/SUD trials. Results from this trial suggest that
treatments targeting one or the other aspect of the PTSD/AUD comorbidity may have salutary
effects on both types of outcomes. If these findings are replicated in a future, fully powered
trial that mitigates potential safety issues among CPT clients with more severe AUD, it would
suggest that mental health and addiction clinics could offer high quality CPT or RP to their
patients with comorbid PTSD/AUD as an additional option to integrated interventions such
as COPE [7, 8] or as an alternative in settings where access to those integrated interventions is
limited.
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