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ABSTRACT
Objective: To determine the efficacy, safety, and tolerability 
of vilazodone in the treatment of posttraumatic stress 
disorder (PTSD) with comorbid mild-to-moderate 
depression.

Methods: A 12-week randomized, double-blind, placebo-
controlled trial was conducted in adult outpatients who 
met DSM-IV criteria for PTSD with comorbid depression 
between February 2013 and September 2015. Participants 
were randomly assigned to receive vilazodone 40 mg/d 
or placebo, and outcome measures were obtained at 
scheduled visits. Primary outcome measures included 
change in PTSD symptoms from baseline to end of study as 
indexed by the Clinician-Administered PTSD Scale (CAPS) 
and PTSD Symptom Scale–Self-Report (PSS-SR). Secondary 
outcome measures of anxiety, depression, and impairment 
were obtained, as well as biomarker assessment at baseline 
and end of study.

Results: A total of 59 patients were randomly assigned to 
receive vilazodone (n = 29) or placebo (n = 30). Of those 
who were randomized, there were 25 completers in the 
vilazodone group and 22 completers in the placebo 
group. No significant differences were observed between 
the groups on any of the primary or secondary outcome 
measures. Vilazodone was generally well tolerated with few 
differences in the rate of adverse events between groups.

Conclusions: Treatment with vilazodone 40 mg/d did not 
improve symptoms of PTSD and comorbid depression. 
Further investigation of the biological mechanisms 
underlying PTSD may lead to identification of improved 
therapeutic targets.
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Posttraumatic stress disorder (PTSD) is a debilitating 
illness characterized by re-experiencing aspects of the 

original trauma, avoidance and numbing of trauma reminders, 
and general hyperarousal. Lifetime prevalence of PTSD in 
community samples is around 6.8% and as high as 30% among 
Vietnam veterans and female victims of rape.1,2 Rates of PTSD 
among returning Gulf War veterans have ranged from 8% to 
10%,3,4 while the prevalence of current PTSD among Operation 
Enduring Freedom and Operation Iraqi Freedom veterans is 
around 13.8%,5 with new incidence rates of 10–13 cases per 
1,000 person years.6 The estimated cost for mental health–
related expenses in these veterans is $4–6 billion over 2 years.5 
PTSD has a high comorbidity (83%–90%) with other psychiatric 
disorders, including mood, substance use, personality, and panic 
disorders.7 Approximately 50%–60% of PTSD patients have 
major depressive disorder.7 These disorders are associated with 
significant social and interpersonal impairment.

The evidence base for pharmacologic treatment is strongest 
for the selective serotonin reuptake inhibitors (SSRIs). The only 
2 US Food and Drug Administration–approved medications for 
the treatment of PTSD are sertraline and paroxetine. Vilazodone 
is a combination SSRI and a partial agonist of serotonergic 
(5-HT1A) receptors. Vilazodone has demonstrated clinical 
antidepressant efficacy equivalent to SSRIs,8–12 and there is recent 
evidence13,14 that it may be an effective treatment for anxiety 
disorders. Sleep disturbances are a hallmark symptom in PTSD, 
and common polysomnographic findings include increased 
light sleep, reduced slow-wave sleep, and increased rapid eye 
movement density.15 In early phase I studies,16 vilazodone 
completely abolished rapid eye movement sleep. Vilazodone’s 
unique profile suggests potential anxiolytic and antidepressant 
effects and specific benefit for sleep and traumatic nightmares, 
which are critical to assist those suffering from PTSD. The 
primary aim of this study was to assess the safety and efficacy 
of vilazodone for treatment of PTSD.

There is great interest in identifying biomarkers that 
might serve as predictors of treatment response in PTSD. 
PTSD is characterized by hypothalamic-pituitary-adrenal axis 
dysfunction and possibly chronic inflammation, which can 
be identified using assays such as C-reactive protein (CRP),17 
salivary cortisol,18–21 and 24-hour urine catecholamines.18,19,22 
These biomarkers have been studied in individuals with 
PTSD23,24 and were included in this study to further examine 
their relationship to treatment response in veterans with PTSD.
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METHODS

Study Design
The study was a 12-week prospective, double-blind, 

placebo-controlled trial of vilazodone 40 mg for PTSD and 
comorbid depression. The trial was conducted between 
February 2013 and September 2015 at 2 sites: the VA Long 
Beach Healthcare System (Long Beach, California) and the 
VA Nebraska-Western Iowa Healthcare System (Omaha, 
Nebraska). The study was approved by the institutional review 
boards at both sites and was registered at ClinicalTrials.
gov (identifier: NCT01715519). All participants provided 
written informed consent.

Participants
Recruitment was conducted at both sites by posting 

of flyers, outreach to mental health clinics, and word of 
mouth. The study included outpatient men and women 
aged 18 to 55 years who were diagnosed with chronic PTSD 
using DSM-IV criteria for chronic PTSD with a Clinician-
Administered PTSD Scale (CAPS)25 score ≥ 50 and who had 
at least mild depression on the Beck Depression Inventory-II 
(BDI-II score ≥ 12).26 Eligible persons were allowed to have 
other symptoms that are commonly comorbid with PTSD 
and could be engaged in supportive psychotherapy if it was 
initiated at least 3 months prior to the screening visit or if it 
followed a standard 12-week evidence-based psychotherapy 
such as prolonged exposure or cognitive processing therapy 
and if the potential subject agreed not to alter therapy during 
the study.

Exclusion criteria included any cognitive, psychotic, 
severe mood, or substance use disorder; decisional 
incapacity; centrally acting medications that potentially 
have an effect on biological expression; chronic pain levels 
requiring use of any opiate medications; known exposure to 
chemicals or physical traumas that cause neuropsychiatric 
sequelae (eg, traumatic brain injury); past chronic PTSD 
from events that preceded the incident traumatic event 
responsible for the current PTSD; 2 or more treatment 
failures on SSRIs given primarily for the treatment of PTSD; 
a history of seizures; a significant risk of suicide or homicide; 
treatment with electroconvulsive therapy within 3 months 
prior to screening; women who are pregnant or nursing or 
women of childbearing potential who are sexually active 
and who do not use adequate contraception; a positive 

urine drug screen; clinically significant medical conditions; 
concomitant treatment with any psychotropic drug (except 
zolpidem for sleep); initiation or termination of any form 
of psychotherapy during the study; and receiving disability 
payments or those who are involved in litigation for PTSD 
or other psychiatric illnesses.

Study Procedures
The study schedule included a screening/diagnostic visit, 

baseline visit, 4 treatment visits (weeks 1, 2, 4, and 8), and 
an end-of-study/early termination visit (week 12), followed 
by a 2-week taper phase (weeks 13 and 14) and safety 
follow-up visit (week 16). Screening was a 2-phase process. 
The research coordinator at each site administered the 
Mini-International Neuropsychiatric Interview27 to assess 
for comorbid and exclusionary conditions. Co-principal 
investigators (PIs) conducted the CAPS and medical 
assessments. Randomization was conducted by the study 
pharmacist using a computer-generated random number 
generator at each site. All other study personnel and subjects 
remained blind to group allocation until study completion.

Intervention Protocol
Participants were randomly assigned to daily doses 

of vilazodone 40 mg or matching placebo. The titration 
schedule was as follows: 10 mg/d on days 1 to 7, 20 mg/d on 
days 8 to 14, and 40 mg/d week 3 to end week 12. Subjects 
were tapered off vilazodone as follows: 20 mg/d week 13, 10 
mg/d week 14, and no medication during week 15. Both study 
medication and placebo were administered as a single daily 
dose in the morning. Later during the trial, at the discretion 
of the PIs, dosing may have been switched to either the 
morning or evening dependent on individual subject side 
effects. Subjects were instructed to take study medication 
or placebo with food. During the course of the trial, the PIs 
had the option to adjust the dosage regimen based on the 
patient’s response, including the Clinical Global Impressions 
scale (CGI)28 and the self-rating scales assessment as well as 
tolerance to study medication. The maximum dose permitted 
for vilazodone was 40 mg/d. Treatment compliance was 
monitored by counts of returned medication. Any subject 
with ongoing adverse events or abnormal findings on final 
physical examination or laboratory assessment was followed 
until the condition returned to pretrial status or could be 
explained as being unrelated to the study drug.

Outcome Measures
Primary outcomes were change in mean total scores on 

the CAPS and the PTSD Symptom Scale–Self-Report (PSS-
SR)29 and change in mean sleep scores on the CAPS (items 
2 and 13), PSS-SR (item 13), and BDI-II (item 16) from 
baseline to end of study/early termination.

Secondary outcomes were change in mean scores for 
depression, anxiety, and impairment as rated by the BDI-
II, the Hamilton Anxiety Scale (HARS),30 the CGI, and the 
Sheehan Disability Scale (SDS)31 from baseline to end of 
study/early termination.
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 ■ Despite their limited efficacy, current evidence still 
supports the use of selective serotonin reuptake inhibitors 
for posttraumatic stress disorder (PTSD).

 ■ A clearer delineation of the neurotransmitter and 
neuroanatomical pathways involved in PTSD is needed to 
guide development of more effective forms of treatment.

 ■ The clinical heterogeneity of PTSD merits additional 
research in personalized medicine for improved treatment 
outcomes.
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Figure 1. Study Flow Diagram

 

Allocated to Vilazodone (n = 29)   Allocated to Placebo (n = 30)   

Randomized  
(N = 59)  

Assessed for Eligibility
(N = 225)  

Excluded (n = 166)
Declined (n = 31) 
Other (n = 135) 

   

Completed Study (n = 25)   
Discontinued or Lost to Follow-Up (n = 4)   

Completed Study (n = 22)   
Discontinued or Lost to Follow-Up (n = 8)    

Table 1. Sample Characteristics

Variable

All 
Subjects
(N = 59)

Placebo
(n = 30)

Vilazodone
(n = 29) F (df)

P 
Value

Age, mean (SD), y 32.7 (7.1) 31.8 (6.9) 33.6 (7.4) 0.96 (1,55) .33
Sex, n (%)

Female 2 (3) 1 (3) 1 (3) Fisher exact 1.0
Male 57 (97) 29 (97) 28 (97)

Ethnicity, n (%)
Asian 4 (7) 4 (13) 0 Fisher exact .34
Black 7 (12) 4 (13) 3 (10)
Hispanic 10 (17) 4 (13) 6 (21)
Native 1 (2) 1 (3) 0
White 32 (54) 15 (50) 17 (59)
Unknown 5 (8) 2 (7) 3 (10)

 

Biomarkers were collected at baseline and end of study/
early termination visits. CRP was assessed from serum taken 
in the morning. Cortisol was collected between 8 am and 9 am 
or within 2 hours of waking with self-administered salivary 
tubes. The 24-hour urine catecholamines (epinephrine, 
norepinephrine, and dopamine) were collected by wasting 
the first morning urine and then collecting all urine for 24 
hours including the second morning urine. Samples were 
brought to the laboratory the day of final collection and were 
kept refrigerated until delivery.

Safety and tolerability were assessed by adverse events 
and vital signs recorded at each visit and laboratory tests 
conducted at baseline and at end of study. Suicidality was 
assessed at baseline and week 4, 8, and 12 visits using the 
Columbia-Suicide Severity Rating Scale (C-SSRS).32 The 
Changes in Sexual Functioning Questionnaire (CSFQ)33 was 
also administered at baseline and weeks 4, 8, and 12.

Data Management and Analyses
Baseline characteristics were compared between sites 

using t tests for continuous variables and χ2 or Fisher exact 

test for categorical variables. Analysis of variance was used 
to look at the change in measures by randomization group, 
adjusting for site. The Tukey method was used to adjust for 
multiple comparisons. Linear regression was used to look 
at the association between change in CAPS total scores 
and change in biomarkers, adjusting for site. C-SSRS safety 
results were compared between groups using the Cochran-
Mantel-Haenszel test, adjusting for site. P values less than .05 
are considered statistically significant. SAS software version 
9.3 was used for data analysis (SAS Institute Inc, Cary, North 
Carolina).

RESULTS

Sample Characteristics
Recruitment flow across both study sites is shown in 

Figure 1. A total of 225 veterans were contacted due to 
study interest and were screened. Thirty-one elected not to 
proceed, and 135 were screen failures for various reasons. 
Fifty-nine were randomized: 29 to vilazodone and 30 to 
placebo. Twelve participants discontinued or were lost to 
follow-up, leaving 47 treatment completers.

Baseline characteristics of the sample are reported in 
Table 1. The groups did not differ significantly by age, sex, 
or ethnicity (P > .3).

Primary Outcomes
Table 2 summarizes scores on primary outcome measures 

of PTSD (CAPS and PSS-SR) and sleep (CAPS items 2 and 
13, PSS-SR item 13, BDI-II item 16) by group from baseline 
to end of study. Both the vilazodone and placebo groups 
showed significant reductions in CAPS total score (P < .01), 
but no significant difference was found between groups after 
adjusting for site (P = .68). On the PSS-SR, the vilazodone 
group showed a significant decrease from visit 2 to visit 
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Table 2. Scores on Primary Outcome Measures by Group
Placebo Vilazodone

Variable n Mean SE n Mean SE F (df) P Valuea

PTSD
CAPS total

Visit 1 30 75.6 2.4 29 75.3 2.6
Visit 7 22 58.0 4.4 25 57.9 5.7
Differenceb 22 −15.1** 4.7 25 −17.8** 4.4 0.17 (1,44) .68

PSS-SR total
Visit 2 30 32.1 1.4 29 30.0 1.7
Visit 7 23 27.3 2.4 24 24.0 3.0
Differenceb 23 −3.2 2.4 24 −5.8* 2.3 0.64 (1,44) .43

Sleep
CAPS item 2 total

Visit 1 30 4.5 0.4 29 4.1 0.4
Visit 7 22 3.5 0.5 25 3.6 0.5
Differenceb 22 −0.7 0.5 25 −0.4 0.4 0.15 (1,44) .71

CAPS item 13 total
Visit 1 30 6.4 0.2 29 6.3 0.3
Visit 7 22 5.9 0.5 25 5.3 0.5
Differenceb 22 −0.6 0.5 25 −1.0* 0.5 0.41 (1,44) .53

PSS-SR item 13 total
Visit 2 30 2.6 0.1 29 2.6 0.1
Visit 7 23 2.3 0.1 24 2.1 0.2
Differenceb 23 −0.3 0.2 24 −0.5** 0.2 0.72 (1,44) .40

BDI-II item 16
Visit 1 29 3.3 0.3 29 2.8 0.3
Visit 7 24 2.0 0.4 23 2.0 0.3
Differenceb 23 −1.1** 0.4 23 −0.9* 0.4 0.15 (1,43) .70

aAnalysis of variance model adjusted for site.
bDifference represents change in score between the 2 visits.
*Significantly different from zero with P < .05.
**Significantly different from zero with P < .01.
Abbreviations: BDI-II = Beck Depression Inventory-II, CAPS = Clinician-Administered PTSD 

Scale, PSS-SR = PTSD Symptom Scale–Self-Report, PTSD = posttraumatic stress disorder.

Table 3. Scores on Secondary Outcome Measures by Group
Placebo Vilazodone

Variable n Mean SE n Mean SE F (df) P Valuea

BDI-II total
Visit 1 30 28.9 1.6 29 28.8 1.9
Visit 7 24 23.1 2.8 23 22.7 3.1
Differenceb 24 −5.8* 2.3 23 −5.1* 2.3 0.04 (1,44) .83

HARS total
Visit 2 30 23.1 1.3 28 22.8 1.3
Visit 7 24 18.7 1.9 22 17.0 1.9
Differenceb 24 −3.8* 1.4 22 −5.3** 1.5 0.58 (1,43) .45

CGI-S
Visit 2 30 4.7 0.1 29 4.9 0.1
Visit 7 24 4.0 0.2 26 3.8 0.3
Differenceb 24 −0.7* 0.3 26 −1.0** 0.3 0.61 (1,47) .44

SDS work/school
Visit 2 30 5.5 0.5 29 5.4 0.6
Visit 7 22 4.6 0.7 24 3.9 0.7
Differenceb 22 −1.0 0.6 24 −1.2* 0.6 0.09 (1,43) .76

SDS social
Visit 2 30 6.7 0.4 29 6.5 0.4
Visit 7 22 6.0 0.7 24 4.4 0.6
Differenceb 22 −0.7 0.5 24 −1.9** 0.5 2.78 (1,43) .10

SDS family
Visit 2 30 5.9 0.5 29 5.6 0.5
Visit 7 22 5.3 0.6 24 4.6 0.7
Differenceb 22 −0.8 0.5 24 −0.9 0.5 0.01 (1,43) .92

aAnalysis of variance model adjusted for site.
bDifference represents change in score between the 2 visits.
*Significantly different from zero with P < .05.
**Significantly different from zero with P < .01.
Abbreviations: BDI-II = Beck Depression Inventory-II, CGI-S = Clinical Global 

Impressions-Severity of Illness, HARS = Hamilton Anxiety Rating Scale, 
SDS = Sheehan Disability Scale.

7 (P < .05). However, there was no significant difference 
observed between the 2 groups (P = .43). No significant 
group differences were observed on the sleep measures (all 
P > 0.1), although each group showed significant reductions 
on individual sleep measures from baseline to end of study 
(see Table 2).

Secondary Outcomes
Changes on measures of depression, anxiety, and 

impairment are summarized in Table 3. Both groups 
showed significant reductions from visit 1 to 7 on the BDI-
II, HARS, and CGI-S (P < .05). In addition, the vilazodone 
group showed a significant decrease in SDS work/school 
and social life scores (P < .05). However, no significant group 
differences were observed on any of these measures.

Biomarker Outcomes
Table 4 summarizes changes in biomarkers from baseline 

to end of study/early termination, including CRP, salivary 
cortisol, and urinary catecholamines. No significant effects 
were detected for CRP or cortisol. In addition, the vilazodone 
group but not the placebo group showed significant 
reductions in norepinephrine, dopamine, epinephrine, and 
total catecholamines between visit 1 and visit 7 (P < .05), 
although there were no significant group differences on 
these measures.

Linear regression analyses were also conducted to 
examine associations between change in biomarker measures 



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2017 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

    e5Prim Care Companion CNS Disord 2017;19(4):17m02138

Vilazodone for PTSD

and CAPS total scores from baseline to end of study. Change 
in epinephrine was found to significantly predict change in 
CAPS total scores (β = 1.01, P = .031), and change in total 
catecholamines was a marginally significant predictor of 
change in CAPS total scores (β = .19, P = .065).

Safety and Tolerability
The most commonly reported adverse events in 

the sample were gastrointestinal, sexual, and sleep-
related events; headaches; and irritability. The rate of 
gastrointestinal events was higher in the vilazodone group at 
visit 3 (P < .05), although no other differences in side effects 
were observed. On the C-SSRS, the proportion of patients 
endorsing suicidal ideation or behavior during the study was 
relatively low (range, 0%–20.8%), and no differences were 
observed between the groups. However, there were 2 serious 
adverse events reported at 1 site (suicidal ideation and self-
mutilation) in 1 patient in the vilazodone study group. This 
patient was discontinued from the trial.

In addition, participants in the vilazodone group showed 
a significant decrease in CSFQ total scores from baseline to 
end of study (P > .05), although no difference was observed 
between the groups (P = .36).

DISCUSSION

This is the first study evaluating the efficacy, safety, and 
tolerability of vilazodone in the treatment of PTSD with 
comorbid mild-to-moderate depression. Vilazodone was 
generally well tolerated in our sample with few reported side 
effects. However, no significant differences were observed 

between groups on the primary or secondary outcome 
measures. These results are similar to those of previous 
clinical trials34–37 of SSRIs in veterans with combat-related 
PTSD.

There are a number of factors that may have contributed 
to the negative findings. First, the ability to detect 
differences between groups was limited by the small 
sample size. Second, our study sample was a mixed state 
of depression, anxiety, and PTSD depression, which could 
have contributed to the lack of efficacy. It is possible that 
a longer duration of treatment and excluding patients 
with major depressive disorder might have resulted in a 
different outcome.38–40 Also, as medication dose and taper 
were set by the protocol unlike routine clinical practice, it is 
possible that our subjects might have responded to smaller 
doses and a slower titration. Third, it has been suggested 
that patients seeking or receiving compensation for PTSD 
may be reluctant to report improvement in symptoms, 
although evidence of such an effect has been mixed.41,42 As 
we excluded individuals seeking or receiving greater than 
50% service-connected or other disability for PTSD, it is 
unlikely that such an effect played a significant role in this 
study. Finally, placebo response in psychiatric clinical trials 
has been well documented,43–45 although there are data40 
to suggest placebo worsens symptoms in patients with 
combat-related PTSD. The use of a double-blind design 
and standardized measures reduced the potential for bias 
in this study, although there are other factors (eg, patient 
expectancy of improvement, benefit of contact with health 
care providers) that may have reduced our ability to detect 
differences between drug and placebo. Methods that may 

Table 4. Biomarker Results by Group
Placebo Vilazodone

Variable n Mean SE n Mean SE F (df) P Valuea

Cortisol (μg/dL)
Visit 1 28 1.35 0.42 26 1.34 0.58
Visit 7 19 0.67 0.27 16 1.06 0.34
Differenceb 19 −0.88 0.45 16 0.34 0.49 3.45 (1,32) .072

C-reactive protein (mg/dL)
Visit 1 28 0.88 0.24 24 0.49 0.08
Visit 7 20 0.97 0.18 23 0.56 0.12
Differenceb 19 −0.23 0.19 18 0.13 0.19 1.91 (1,34) .18

Norepinephrine (μg/24 h)
Visit 1 30 40.10 3.60 25 48.56 4.49
Visit 7 20 35.05 7.86 20 34.70 4.64
Differenceb 20 −1.9 6.1 19 −13.7* 6.3 1.85 (1,36) .18

Dopamine (μg/24 h)
Visit 1 29 219.52 25.12 25 285.68 21.96
Visit 7 19 213.00 27.57 20 211.75 32.01
Differenceb 19 −10.6 29.2 19 −80.9** 29.6 2.92 (1,35) .096

Epinephrine (μg/24 h)
Visit 1 29 5.45 0.92 25 7.64 1.09
Visit 7 19 4.42 1.64 20 4.55 1.02
Differenceb 19 −0.5 1.6 19 −3.8* 1.6 2.03 (1,35) .16

Catecholamines (μg/24 h)
Visit 1 29 44.31 4.69 25 56.24 4.90
Visit 7 19 38.42 9.47 20 37.40 5.80
Differenceb 19 −1.4 7.5 19 −19.3* 7.5 2.91 (1,35) .097

aAnalysis of variance model adjusted for site.
bDifference represents change in score between the 2 visits.
*Significantly different from zero with P < .05.
**Significantly different from zero with P < .01.
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help to minimize the impact of placebo response, such as 
use of a placebo lead-in, should be considered in the design 
of future studies.

It has been suggested that combat-related PTSD might 
be resistant to SSRIs.46,47 The lack of efficacy of vilazodone 
might be similar to other negative studies48 with SSRIs in 
PTSD: nonspecificity of SSRIs and failure to extrapolate the 
serotonergic deficiency hypothesis of mood and anxiety 
disorders to PTSD. Despite vilazodone’s potent anxiolytic 
effect in patients with anxious depression,49 our study 
failed to demonstrate an effect on anxiety symptoms. Since 
PTSD typically presents with comorbid anxiety and mood 
disorders, exclusion of patients with PTSD in the pivotal 
vilazodone studies might explain this anomaly. There is 
evidence from animal models of chronic stress50 and clinical 
studies of GAD and depression51 for an alerted 5-HT1A 
receptor expression, but vilazodone 5-HT1A agonistic 
actions did not prove to be beneficial in our study sample of 
combat veterans with PTSD.

Given the overall lackluster effect of SSRIs in veterans, the 
theory of an exaggerated noradrenergic system in PTSD52 
has assumed greater importance, especially against the 
backdrop of robust data53 with prazosin in combat veterans 
with PTSD. In our study, the vilazodone group showed 
significant reductions in norepinephrine, epinephrine, and 
total catecholamines between visit 1 and visit 7, change 
in epinephrine was found to significantly predict change 
in CAPS total scores, and change in total catecholamines 
was a marginally significant predictor of change in CAPS 
total scores. The neurobiology of PTSD is complex and 
involves multiple neurotransmitter systems. The serotonin 
system is believed to interact with the norepinephrine and 
corticotrophin-releasing hormone systems in coordinating 
affective and stress responses.54,55 It is plausible that a 
longer duration of treatment with vilazodone could have 
induced downstream effects and a possible therapeutic 
response. To our knowledge, this is the first study that 
attempted to correlate SSRI response in combat PTSD to 
catecholamine markers. Future studies looking at treatment 
approaches that simultaneously and synergistically target 
both serotonergic and noradrenergic systems might provide 
useful information.

There is a general notion that it is difficult to demonstrate 
a treatment effect with pharmaceutical therapies in clinical 
trials involving combat veterans with PTSD. However, this 
does not appear to be entirely true when one looks at studies 
with the α1-adrenergic receptor blocker prazosin in PTSD. 
Multiple randomized controlled trials have consistently 
demonstrated the efficacy of prazosin for nightmares and 
sleep disturbances and improving overall PTSD symptoms 
and functionality.56 Also, a recent monotherapy study57 with 
the sedating antipsychotic quetiapine found it effective in the 
treatment of PTSD and associated depression and anxiety 
symptoms. Our study found no differences on sleep measures 
between the 2 groups. It is plausible that early restoration 
of sleep disturbances in PTSD is critical for recovery from 
PTSD symptoms, and future studies with SSRIs should 
examine this important mediator of treatment in more detail.

In conclusion, this study did not find vilazodone 
monotherapy to be effective in the treatment of PTSD in 
a group of young, predominantly male combat veterans, 
consistent with previous work34–37 suggesting limited 
efficacy of SSRIs for treatment of PTSD. The failure of such 
approaches might be attributable to lack of clear delineation 
of the different neurotransmitter and neuroanatomical 
pathways involved in the pathophysiology of PTSD.58 
While designing future studies in PTSD, careful attention 
to strategies that maximize and enhance signal detection 
should be considered.59 Current Department of Veterans 
Affairs/Department of Defense clinical practice guidelines60 
recommend SSRIs (fluoxetine, paroxetine, or sertraline) or 
serotonin-norepinephrine reuptake inhibitors (venlafaxine) 
as first-line treatment for PTSD. Second-line agents 
include mirtazapine, nefazodone, tricyclic antidepressants 
(amitriptyline and imipramine), or monoamine oxidase 
inhibitors (phenelzine). Following negative results from the 
Veterans Affairs–sponsored study61 of risperidone in PTSD, 
the guidelines60 were revised to recommend against the use of 
adjunctive risperidone in PTSD. Given the growing body of 
literature suggesting the limited efficacy of SSRIs in combat 
PTSD, one might be tempted to reexamine their utility in 
PTSD; however, given that benefits of SSRIs substantially 
outweigh harm, it is very likely that clinicians will continue 
to prescribe SSRIs for PTSD.
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