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Efficacy of Prazosin in Posttraumatic Stress Disorder:
A Systematic Review and Meta-Analysis
Balwinder Singh, MD, MSa,*; Andrew J. Hughes, MDb; Gaurav Mehta, MDc;  
Patricia J. Erwin, MLSd; and Ajay K. Parsaik, MD, MSe

ABSTRACT
Objective: To consolidate the evidence from the literature to 
evaluate the role of prazosin in the treatment of posttraumatic 
stress disorder (PTSD).

Data Sources: Major databases, including PubMed, Ovid 
EMBASE, Ovid Cochrane Central Register of Controlled Trials, 
Ovid Cochrane Database of Systematic Reviews, Ovid PsycINFO, 
and Scopus, were searched through August 2015 for studies 
reporting the role of prazosin in the treatment of PTSD 
with no language constraints. Keywords included (PTSD OR 
posttraumatic stress OR posttraumatic stress OR nightmares) AND 
prazosin.

Study Selection: Of 402 screened articles, 6 studies were 
included in the systematic review and meta-analysis.

Data Extraction: Two reviewers independently extracted 
relevant data (study characteristics, type of intervention, 
outcome measures, and follow-up) from the included studies 
using a standardized data extraction form. Only randomized 
controlled trials comparing prazosin to a placebo or control 
group in patients with PTSD were included.

Results: The patients with PTSD receiving prazosin showed 
significant improvement in nightmares (standardized mean 
difference [SMD] = 1.01; 95% CI, 0.72–1.30), overall PTSD 
symptoms (SMD = 0.77; 95% CI, 0.48–1.06), and clinical global 
improvement (SMD = 0.94; 95%, CI 0.6–1.29) compared to 
the placebo/control group. Prazosin improved sleep quality 
(SMD = 0.87; 95% CI, 0.55–1.19), hyperarousal symptoms 
(SMD = 1.04; 95% CI, 0.23–1.84), dream content (SMD = 1.33; 
95% CI, 0.69–1.97), and total sleep time (60.98 minutes; 95% 
CI, 18.69–103.26). Prazosin was fairly well tolerated. Minor side 
effects were reported, which were similar between the prazosin 
and placebo groups.

Conclusions: This study suggests that prazosin improves 
nightmares and overall PTSD symptoms including hyperarousal, 
sleep disturbances, total sleep time, and sleep quality.
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Trauma can be any impactful event inclusive of imminent 
threat to life, serious injury, or sexual defilement. 

Posttraumatic stress disorder (PTSD) is a mental health illness 
triggered by experiencing, perceiving, or witnessing a trauma.1 
With the recent changes in the Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM-5),1 the diagnostic 
criteria for PTSD seem to have become stricter, presumably 
leading to lower detection of its prevalence compared to 
DSM-IV criteria.2,3 However, the cross-sectional studies 
of representative samples of US adults reported increasing 
lifetime prevalence of PTSD, ranging between 8.3%3 and 
10.4%.2 Similarly, in a convenience sample of US veterans, the 
prevalence was reported to be 30.5% for current diagnosis and 
67.5% for lifetime diagnosis of PTSD.2 Therefore, even with the 
refined criteria, the disease burden of PTSD seems to be rising. 
PTSD not only affects the quality of life and incurs financial 
burden on its victims, but also makes them prone to depression, 
drug abuse, anger issues, marital discord, suicide attempts, and 
other physical and mental disabilities.4 Thus, newer and more 
effective management of PTSD is crucial.

Since its first identification in the DSM-III (early 1980s), 
PTSD has been managed with various combinations of 
medication and behavioral therapy. The role of monoamine 
oxidase inhibitors, benzodiazepines, tricyclic antidepressants, 
and selective serotonin reuptake inhibitors cannot be denied in 
the management of depression, hypervigilance, reexperiencing, 
and emotional numbing aspects of PTSD.5 However, the 
side effects of these drugs could make them less rewarding. 
Moreover, the symptoms of nightmares, sleep disturbances, and 
hyperarousal are not adequately addressed by these drugs.6,7 
Prazosin (a sympatholytic α-1 adrenergic receptor blocker) is an 
emerging treatment modality for these debilitating symptoms 
of PTSD. The evidence of its effectiveness and efficacy is 
promising, however, not definitive.7–9 Therefore, we conducted 
this systematic review and meta-analysis to consolidate the 
existing evidence from the literature to evaluate the efficacy of 
prazosin in the management of PTSD.

METHOD

This systematic review and meta-analysis followed the 
PRISMA (preferred reporting items for systematic reviews and 
meta-analyses) guidelines.10

Data Sources and Search Strategies
A comprehensive search (available on request) was 

conducted in PubMed, Ovid PsycINFO, Ovid EMBASE, 
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Ovid Cochrane Central Register of Controlled Trials, Ovid 
Cochrane Database of Systematic Reviews, and Scopus 
through August 2015 (initial search dated September 11, 
2013, updated on August 2015: added 126 more studies). The 
search strategy was conducted by an experienced librarian 
(P.J.E.) using a combination of controlled vocabulary and 
keywords: (PTSD OR posttraumatic stress OR posttraumatic 
stress OR nightmares) AND prazosin. To broaden the 
search for potentially eligible studies, we also reviewed the 
references of possibly eligible articles.

Eligibility Criteria
Only randomized controlled trials (RCTs) including 

patients with PTSD and comparing prazosin to a placebo or 
control group were included. The study’s eligibility criteria 
for the meta-analysis were (1) RCTs, (2) subjects with PTSD 
enrolled, and (3) reports of mean change in PTSD score 
between prazosin and placebo/control.

Study Selection
Two reviewers (B.S. and A.J.H.) independently identified 

studies meeting inclusion criteria that enrolled subjects of 
any age with PTSD who were treated with prazosin and 
reported the primary outcome as change in PTSD symptoms 
or nightmares. Studies were selected without imposing any 
restrictions on the basis of language of publication. We did 
not restrict any studies in which subjects were taking other 
medications for PTSD as is the case in real-life situations.

Any disagreement between the reviewers was resolved 
by consensus, and interreviewer agreement was assessed 
using k statistics.11 Studies from which data could not be 
extracted for meta-analysis but fulfilled inclusion criteria 
were included in the systematic review. Cohort, case-control, 
and cross-sectional studies and case series or case reports 
were excluded from the systematic review.

Data Collection
Two reviewers (B.S. and A.J.H.) independently extracted 

relevant data (study characteristics: author, year, country, 
study design, sample size, demographic characteristics of 
study participants, inclusion and exclusion criteria, type of 
intervention, outcome measures, and follow-up) from the 
included studies using a standardized data extraction form.

Outcome Measures
Improvement in sleep quality and global clinical status 

were measured by the Pittsburgh Sleep Quality Index 
(PSQI)12 and the Clinical Global Impression of Change (CGI-
C),13 respectively. Improvement in the PTSD symptoms was 

measured by change in Clinician-Administered PTSD Scale 
(CAPS)14 scores or the PTSD Checklist–Civilian version 
(PCL-C).15 The PSQI is a self-report scale assessing sleep 
quality and sleep disturbance. The CGI-C is an investigator/
clinician–rated assessment of change in global clinical 
status. Improvement in other sleep parameters such as sleep 
duration and dream content if given were also measured.

Quality Assessment
To assess the methodological quality of included studies, 

we used Cochrane Collaboration’s Risk of Bias Tool.16 Two 
reviewers independently and in duplicate assessed the 
quality of studies for random sequence generation; allocation 
concealment; blinding of participants, caregivers, or study 
personnel who assessed outcomes; incomplete outcome 
data; selective reporting; and other biases including funding 
source and type of funding provided. Responses for each 
criterion were reported as low risk of bias, high risk of bias, 
and unclear risk of bias by 2 investigators. Any disagreement 
was resolved by mutual consensus.

Statistical Analyses
We calculated standardized mean difference (SMD) with 

95% confidence interval (CI) for each study. SMD is used as 
a summary statistic in meta-analysis when the studies assess 
the same outcome using different measures.16,17 Data are 
reported as mean and standard deviation (SD) for continuous 
variables and frequency and proportions for categorical 
variables. To account for between-study heterogeneity, we 
used the random DerSimonian and Laird18 effects model for 
analysis. Heterogeneity among the studies included in the 
meta-analysis was assessed using χ2 statistic and the Cochran 
Q statistic.19 A P value < .10 on the Cochran Q test suggests 
that heterogeneity is due to between-study factors rather 
than sampling errors.19 All other P values were considered 
statistically significant at P < .05. Review Manager (RevMan) 
Version 5.3 (The Nordic Cochrane Centre, The Cochrane 
Collaboration, Copenhagen, Denmark) was used to perform 
all statistical analyses. Missing data were imputed using the 
standardized imputation techniques.16

RESULTS

Figure 1 shows the study selection flow diagram. A total 
of 402 articles were identified through the initial detailed 
search. After the initial screening of abstracts, 16 studies 
were included for full-text review. A total of 6 RCTs7–9,20–22 
enrolling 280 subjects (80% were male) were included in 
the systematic review and meta-analysis. The interreviewer 
agreement during both phases of study selection was excellent 
(k = 0.94, 95% agreement). Table 1 describes the details of the 
study characteristics.

Overall PTSD Score 
Five studies were included in the PTSD analysis, including 

both civilian (1 study9) and veteran (4 studies7,8,20,22) 
populations. Compared to placebo, prazosin significantly 
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s ■■ Prazosin improves nightmares and overall posttraumatic 

stress disorder (PTSD) symptoms.

■■ Prazosin can help with the sleep disturbances, total sleep 
time, and sleep quality among patients with PTSD.

■■ Current evidence supports use of prazosin for patients 
with PTSD.
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Figure 1. Study Selection Procedures: PRISMA Flow Diagram
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decreased overall PTSD symptoms (SMD = 0.77; 95% 
CI, 0.48–1.06; P < .001) in both the civilian and veteran 
populations (Figure 2A).

Nightmares and Distressing Dreams 
Five studies7–9,20,22 were included in the nightmares and 

distressing dreams analysis. Prazosin significantly improved 
nightmares in patients with PTSD compared to placebo 
(SMD = 1.01; 95% CI, 0.72–1.30; P < .001) (Figure 2B).

Hyperarousal 
Two studies8,22 were included in the hyperarousal analysis. 

Compared to placebo, prazosin significantly improved 
hyperarousal symptoms in patients with PTSD (SMD = 1.04; 
95% CI, 0.23–1.84; P = .01) (Figure 2C).

Difficulty Falling or Staying Asleep
Only 2 studies9,22 reported outcome data for this 

component. Prazosin did appear to help with difficulty 
falling or staying asleep, but the effect did not reach statistical 
significance (P = .08), most likely due to the small number 
of studies.

Reexperiencing/Intrusion
Limited data from 2 studies8,22 suggested no difference 

between prazosin and placebo in improving these symptoms, 
most likely secondary to the small sample size (P = .18).

Avoidance/Numbing
The improvement in avoidance symptoms was similar 

between the prazosin and placebo groups (P = .11).

CGI-C Scale 
Four studies7–9,22 reported the CGI change for overall 

PTSD severity and functional status. Prazosin showed 
favorable change in the global clinical status compared to 
placebo (SMD = 0.94; 95% CI, 0.60–1.29; P < .001) (Figure 
3A).

Improvement in Sleep
PSQI. Four studies7,8,20,21 were included in this analysis. 

Prazosin produced significantly greater improvement in the 
sleep quality than placebo (SMD = 0.88; 95% CI, 0.59–1.17; 
P < .001) (Figure 3B).

PTSD Dream Rating Scale. Two studies7,9 reported data 
on the PTSD Dream Rating Scale,23 which is an interviewer-
administered instrument for assessing pathological contents 
of trauma-associated dreams. On the basis of pooled data 
from 2 studies, prazosin was more effective in reducing 
trauma nightmares to normal dreams than placebo 
(SMD = 1.33; 95% CI, 0.69–1.97; P < .001).

Total sleep time. On the basis of pooled analysis from 
3 studies, prazosin increased the total sleep time by 60.98 
minutes (95% CI, 18.69–103.26) compared to placebo 
(P = .005) (Figure 3C).
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Minimal heterogeneity was observed 
between the studies for the majority of 
outcomes. On the basis of 1 study,21 behavioral 
sleep intervention was comparable to prazosin 
in reducing daytime PTSD symptoms and 
improving sleep.

Quality Assessment
Table 2 shows the quality assessment of 

RCTs included in the meta-analysis. The 
majority of the studies were of good quality 
with low or uncertain risk of bias. Only 1 
study21 had higher risk of attrition bias, which 
was excluded from the primary outcome 
analysis of improvement in PTSD symptoms.

Adverse Effects
Prazosin was fairly well tolerated. The 

most commonly reported side effects were 
orthostatic hypotension, nasal congestion, and 
headache, which were comparable between the 
prazosin and placebo groups (P > .05).

Subgroup Analysis
No difference was observed in the major 

outcomes according to the study location (US 
vs non-US), population (veteran vs civilian), 
and study design (crossover vs parallel).

DISCUSSION

In this study, we conducted a thorough 
systematic review and meta-analysis of 
available RCTs in an effort to explore the 
evidence supporting efficacy of prazosin in 
the treatment of PTSD. In the majority of 
patients, PTSD is strongly characterized by 
nightmares and sleep disturbances. In fact, 
these sleep disturbances tend to originate 
in psychiatric distress and are often termed 
psychiatric insomnia.24 Current management 
modalities for PTSD rely mainly on exposure-
based cognitive-behavioral therapy (CBT), 
such as cognitive-processing therapy 
and prolonged exposure therapy, and eye 
movement desensitization and reprocessing 
(EMDR). There is obvious long-term benefit 
to CBT and EMDR; however, slower action and 
patient compliance is a major problem with 
one-on-one behavioral therapy.25 Research 
shows that these sleep disturbances are related 
to a disrupted rapid eye movement (REM) 
phase of the sleep cycle.26 Our meta-analysis 
indicates that patients with PTSD receiving 
prazosin had significant improvement in their 
sleep quality, dream content, sleep duration, 
and nightmares. In addition, prazosin also 
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improved hyperarousal, global functional status, and overall 
PTSD symptoms. Therefore, prazosin seems to improve 
many symptoms in addition to nightmares and sleep 
disturbances in patients with PTSD.

Prior studies27 have shown that activation of adrenergic α-1 
receptors in the central nervous system can lead to increased 
cognitive processing and fear response, ultimately resulting 
in cortisol secretion as a buffer for stress. Additionally, these 
activated receptors disrupt the REM cycle and increase 
the non-REM phase, resulting in easily disturbed sleep.27 
Prazosin crosses the blood-brain barrier and specifically 
inhibits the α-1 receptors, thus potentially contributing to 
improved sleep and decreased nightmares.7,8,22

Another aspect of sleep disorders commonly encountered 
in PTSD is difficulty falling asleep or staying asleep. These 
patients tend to sleep lightly and are easily awoken,28 resulting 
in inadequate body rest. Pooled data from our meta-analysis 
indicates that patients taking prazosin stayed asleep longer 

(61 min) compared to placebo. Interestingly, there were no 
carryover effects of prazosin. Soon after discontinuing the 
prazosin, the disrupted sleep pattern reemerged, reinforcing 
the efficacy of the drug.22 Additionally, 3 of the 5 clinical 
trials7,8,21 used the PSQI to compare the results of prazosin to 
placebo; and all observed significantly improved sleep quality.

The pooled data also showed a decrease in overall PTSD 
symptoms as assessed by the CAPS. Thus, the benefits of 
prazosin are not restricted to sleep disorders alone, but flow 
over into the general well-being and early recovery from 
PTSD symptoms. Such improvement could be due to relaxing 
sleep cycles, which lead to adequate rest, improved mood, 
and decreased anger outbursts.29,30 Similarly, 47,8,9,22 of the 
5 studies tested the effect of drug intervention on daytime 
and overall functionality using the CGI. Patients with PTSD 
taking prazosin reported significantly improved scores 
compared to the placebo group. Our results echoed prior 
literature reviews31–35 in establishing prazosin as an effective 

2C. Hyperarousal

Study or 
Subgroup

Standard Mean 
Difference

Standard 
Error

Weight, 
%

Standard Mean Difference
IV, Random, 95% CI Standard Mean Difference IV, Random, 95% CI

Raskind et al22 1.5891 0.5278 35.4 1.59 (0.55–2.62)

Raskind et al8 0.731 0.2531 64.6 0.73 (0.23–1.23)

Total (95% CI) 100.0 1.04 (0.23–1.84)
Heterogeneity: Tau2 = 0.20; χ2

1 = 2.15, P = .14; I2 = 53%.
Test for overall effect: Z = 2.52, P = .01. –4 –2 0 2 4

Favors Control    Favors Prazosin

Figure 2B. Nightmares

Study or Subgroup
Standard Mean 

Difference
Standard 

Error
Weight, 

%
Standard Mean Difference

IV, Random, 95% CI Standard Mean Difference IV, Random, 95% CI
Ahmadpanah et al20 1.0097 0.2623 32.2 1.01 (0.50–1.52)
Raskind et al22 1.4863 0.5184 8.2 1.49 (0.47–2.50)
Raskind et al7 0.8765 0.3611 17.0 0.88 (0.17–1.58)
Raskind et al8 0.9815 0.2597 32.8 0.98 (0.47–1.49)
Taylor et al9 (civilian) 0.9482 0.4775 9.7 0.95 (0.01–1.88)

Total (95% CI) 100.0 1.01 (0.72–1.30)
Heterogeneity: Tau2 = 0.00; χ2

4 = 1.01, P = .91; I2 = 0%.
Test for overall effect: Z = 6.79, P < .00001. –2 –1 0 1 2

  Favors Control   Favors Prazosin

Figure 2A. Overall PTSD Symptom Improvement

Study or Subgroup
Standard Mean 

Difference
Standard 

Error
Weight, 

%
Standard Mean Difference

IV, Random, 95% CI Standard Mean Difference IV, Random, 95% CI

Ahmadpanah et al20 1.0097 0.2623 29.5 1.01 (0.50–1.52)
Raskind et al22 1.3192 0.5042 8.4 1.32 (0.33–2.31)
Raskind et al7 0.3528 0.3460 17.5 0.35 (–0.33–1.03)
Raskind et al8 0.5757 0.2499 32.3 0.58 (0.09–1.07)
Taylor et al9 (civilian) 0.9082 0.4154 12.3 0.91 (0.09–1.72)

Total (95% CI) 100.0 0.77 (0.48–1.06)
Heterogeneity: Tau2 = 0.01; χ2

4 = 4.19, P = .38; I2 = 5%.
Test for overall effect: Z = 5.20, P < .00001. –2 –1 0 1 2

   Favors Control     Favors Prazosin

Figure 2. Posttraumatic Stress Disorder (PTSD) Symptom Improvement
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3C. Total Sleep Time

Study or Subgroup
Standard Mean 

Difference
Standard 

Error
Weight, 

%
Mean Difference

IV, Random, 95% CI Mean Difference IV, Random, 95% CI

Germain et al21 29 13.5272 42.6 29.00 (2.49–55.51)
Ahmadpanah et al20 80 18.3932 37.3 79.80 (43.75–115.85)
Taylor et al9 (civilian) 94 37.6435 20.0 94.00 (20.22–167.78)

Total (95% CI) 100.0 60.98 (18.69–103.26)
Heterogeneity: Tau2 = 908.49; χ2

2 = 6.40, P = .04; I2 = 69%.
Test for overall effect: Z = 2.83, P = .005. –1.00 –50 0 50 100

        Favors Control   Favors Prazosin

3B. Pittsburgh Sleep Quality Index

Study or Subgroup
Standard Mean 

Difference
Standard 

Error
Weight, 

%
Standard Mean Difference

IV, Random, 95% CI
Standard Mean Difference

IV, Random, 95% CI
Ahmadpanah et al20 1.0097 0.2623 32.3 1.01 (0.50–1.52)
Germain et al21 0.9359 0.3705 16.2 0.94 (0.21–1.66)
Raskind et al7 0.9473 0.3641 16.7 0.95 (0.23–1.66)
Raskind et al8 0.6983 0.2524 34.8 0.70 (0.20–1.19)

Total (95% CI) 100.0 0.88 (0.59–1.17)
Heterogeneity: Tau2 = 0.00; χ2

3 = 0.82, P = .84; I2 = 0%.
Test for overall effect: Z = 5.90, P < .00001. –1 –0.5 0 0.5 1

Favors Control  Favors Prazosin

3A. Clinical Global Impressions Scale

Study or Subgroup
Standard Mean 

Difference
Standard 

Error
Weight, 

%
Standard Mean Difference

IV, Random, 95% CI Standard Mean Difference IV, Random, 95% CI
Raskind et al8 0.6975 0.2523 48.7 0.70 (0.20–1.19)
Raskind et al7 1.0518 0.3688 22.8 1.05 (0.33–1.77)
Raskind et al22 1.2329 0.4973 12.5 1.23 (0.26–2.21)
Taylor et al9 (civilian) 1.3168 0.4395 16.0 1.32 (0.46–2.18)

Total (95% CI) 100.0 0.94 (0.60–1.29)
Heterogeneity: Tau2 = 0.00; χ2

3 = 2.10, P = .55; I2 = 0%.
Test for overall effect: Z = 5.37, P < .00001. –2 –1 0 1 2

   Favors Control   Favors Prazosin

Figure 3. Clinical Global Impression and Improvement in Sleep Parameters

  

Table 2. Quality Assessment of the Clinical Trials Included in the Meta-Analysis

Quality Assessment Criteria
Ahmadpanah et al, 

201420
Germain et al, 

201221
Raskind et al, 

200322
Raskind et al, 

20077
Raskind et al, 

20138
Taylor et al, 

20089

Selection bias (biased allocation to interventions) due to 
inadequate generation of a randomized sequence

Low risk Low risk Uncertain Low risk Low risk Uncertain

Selection bias (biased allocation to interventions) due 
to inadequate concealment of allocations prior to 
assignment

Uncertain Low risk Uncertain Low risk Low risk Low risk

Performance bias due to knowledge of the allocated 
interventions by subjects and personnel during the 
study

Low risk Uncertain Low risk Low risk Low risk Low risk

Detection bias due to knowledge of the allocated 
interventions by outcome assessors

Uncertain Low risk Low risk Low risk Low risk Low risk

Attrition bias due to amount, nature, or handling of 
incomplete outcome data

Low risk High risk Low risk Low risk Low risk Low risk

Reporting bias due to selective outcome reporting Low risk Low risk Low risk Low risk Low risk Low risk
Bias due to problems not covered elsewhere Uncertain Low risk Uncertain Uncertain Low risk Uncertain
 

and efficacious drug that has comparatively less economic 
and compliance issues. The common side effects of prazosin 
include hypotension, syncope, headaches, and drowsiness.36 
As such, it would be prudent to consider possible drug 
interactions while adding prazosin as an adjunct therapy to 
the current pharmacologic approach.

This study does have some limitations. First, the 
analyses were restricted to a limited number of studies 
despite conducting an extensive literature search. We 
included only completed, published RCTs that compared 
prazosin to placebo in the presence or absence of any other 
pharmacologic treatment. In most of the studies, patients 
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with PTSD were taking other psychotropic medications. 
Therefore, we cannot effectively comment on the efficacy 
of prazosin in isolation for PTSD symptoms. Also, our 
results are only as accurate as those reported by the clinical 
trials. Publication bias could not be assessed due to the small 
number of studies.37

In conclusion, this study suggests that prazosin not 
only helps with nightmares and sleep disturbances, but 
also improves overall PTSD symptoms and functionality. 
These results could pave the way for future research into the 
optimum dosage of prazosin as well as effective combination 
therapies aiming to decrease the burden of PTSD.
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