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ABSTRACT
Background: Serotonin and norepinephrine reuptake 
inhibitors are effective first-line agents for the treatment 
of posttraumatic stress disorder (PTSD), but treatment is 
associated with a range of side effects that limit treatment 
adherence. Prazosin, an α1-noradrenergic antagonist with 
a half-life of roughly 2–3 hours, has shown promise in the 
treatment of sleep disturbance and nightmares. Doxazosin 
extended release (XL) is also an α1-noradrenergic 
antagonist but with a half-life of approximately 15–19 
hours.

Methods: We conducted a double-blind, placebo-
controlled, within-subjects trial to characterize the impact 
of doxazosin XL on PTSD symptoms. Participants (N = 8) 
were diagnosed using DSM-IV criteria. They completed 
the study twice, once during treatment with doxazosin XL 
and once during treatment with matched placebo, with a 
2-week washout separating the 2 episodes. Doxazosin XL 
was titrated from 4 mg/d to 16 mg/d over 12 days. After 4 
days of treatment at 16 mg/d or the equivalent number 
of placebo capsules, PTSD symptoms were assessed 
using the Clinician-Administered PTSD Scale (CAPS17) and 
the PTSD Checklist–Military version (PCL-M). Repeated 
measures analysis of variance were used to evaluate 
effects of treatment, time, and treatment × time. This study 
was run from November 20, 2013, to June 31, 2014.

Results: Doxazosin XL treatment was associated with a 
nonsignificant treatment × time reduction in ratings on 
the CAPS hyperarousal subscale (P < .10) (but not on the 
CAPS Total score) and with significant treatment × time 
reductions in PCL-M ratings (P = .002).

Conclusions: Doxazosin XL may be an effective alternative 
to prazosin for the treatment of some PTSD symptoms.
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Posttraumatic stress disorder (PTSD) is common among combat 
veterans, with estimated prevalence rates among soldiers 

returning from Iraq and Afghanistan ranging from 9% to 33%.1–4

Psychotherapy is effective for many veterans with PTSD,5,6 
but some require adjunctive medication treatment to achieve 
optimal outcomes. Currently, only 2 antidepressant medications 
(sertraline and paroxetine) have been approved by the US Food 
and Drug Administration as treatments for PTSD. Often used as 
first-line treatments in the clinical setting, these serotonin reuptake 
inhibitors work well in patients with civilian PTSD7–9; however, their 
effectiveness decreases with military-related PTSD10,11 and may 
be even lower with combat-related PTSD.12 Further complicating 
treatment with serotonin and norepinephrine reuptake inhibitors 
are their side effects, which include gastrointestinal distress, weight 
gain, and sexual dysfunction.13–16 Side effects have been shown to 
lead to reduced medication adherence when used for the treatment 
of either depression17 or PTSD.18,19 Prazosin, an α1-noradrenergic 
receptor antagonist that lacks these side effects, has shown efficacy 
for the treatment of PTSD-associated nightmares and sleep 
disturbances, leading to better clinical outcomes.20–22 Problematic 
with prazosin, however, is its short half-life (2–3 hours) that 
necessitates high doses, and consequently it must be titrated slowly 
over several weeks (up to 6) in order to minimize side effects.23

Doxazosin is an α1-noradrenergic antagonist like prazosin, but 
doxazosin XL has a long half-life (about 15–19 hours according 
to the Physicians’ Desk Reference. It was previously thought that 
doxazosin did not readily penetrate the brain,24–26 and therefore 
it has not been widely tested for the treatment of PTSD. Previous 
studies by our group27–29 have demonstrated doxazosin does have 
behavioral effects that indicate it acts centrally, and so it might be 
a potentially effective treatment for PTSD. In this pilot study, we 
evaluated the impact of extended-release (XL) doxazosin treatment 
on PTSD symptoms in veterans with PTSD.

METHODS

Participants were recruited using newspaper advertisements 
and flyers and screened over the phone. This study was run 
from November 20, 2013, to June 31, 2014, and is registered at 
ClinicalTrials.gov (NCT02308202). Potential participants were 
then further screened in person at the Michael E. DeBakey 
Veterans Affairs Medical Center, Houston, Texas. Inclusion 
criteria were being a male veteran, between the ages of 21 and 55 
years, and having a diagnosis of PTSD specifically based on their 
military service. Exclusion criteria were active substance use or an 
alternative severe psychiatric diagnosis such as bipolar disorder 

https://clinicaltrials.gov/ct2/show/NCT02308202?term=doxazosin+ptsd&rank=3
http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/019668s021lbl.pdf
https://clinicaltrials.gov/ct2/show/NCT02308202?term=doxazosin+ptsd&rank=3
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s  ■ The pharmacologic treatment options for posttraumatic 
stress disorder are limited and have a myriad of noxious 
side effects, with only 2 medications (sertraline and 
paroxetine) being FDA approved for the treatment of this 
illness.

 ■ In veterans with posttraumatic stress disorder, doxazosin 
extended release appears to be a promising new 
treatment worth further consideration.

Table 1. Demographics for Doxazosin XL–Treated Veterans 
With Posttraumatic Stress Disorder (PTSD)a

Characteristic Value
Participants, N 8
Male, n 8
Ethnicity

White
African American
Hispanic
Native American

2
3
2
1

Age, y 34.8 (8.3)
Education, y 13.5 (1.7)
Branch of military, n

Army
Marines
Navy

5
1
2

Years of service  4.8 (0.8)
Age at PTSD onset, y 22.1 (1.0)
Employment status, n

Employed
Unemployed

1
7

Weight, lb 216 (32)
Marital status, n

Single
Married
Divorced

2
2
4

aData are shown as mean (SEM) unless otherwise noted. 

or schizophrenia, taking other psychiatric medications, or 
having hypotension. Psychotherapy was not provided during 
the study, and no participants were receiving it at the time 
of the study. Diagnosis of PTSD (DSM-IV) was made using 
clinical history, the Mini-International Neuropsychiatric 
Interview,30 and the Clinician-Administered PTSD Scale 
(CAPS).31

Participants completed study procedures twice, once 
during treatment with increasing doses of placebo and once 
during treatment with increasing doses of doxazosin XL, 
with at least a 2-week washout between study episodes. A 
medication treatment duration of 16 days was chosen in order 
to see whether we could use this design to relatively rapidly 
screen new medication treatments for PTSD. The study 
was conducted using a double-blind, placebo-controlled 
design. The order of treatment (doxazosin XL, placebo) 
was randomized by the pharmacy on study day 1; the study 
medication was overencapsulated by the research pharmacy, 
and matched placebo capsules were manufactured using 
lactose to maintain the blind. Equal numbers doxazosin XL 
and placebo capsules were administered during the 2 study 
phases. We selected doxazosin XL over immediate-release 
doxazosin due to ease of titration and reduced likelihood 
of orthostatic adverse events. Doxazosin XL treatment was 
initiated at 4 mg/d and increased by 4 mg every 4 days to 
16 mg/d, with close monitoring of blood pressure. This 
dose is about equal to 8–10 mg/d of the immediate-release 
preparation. The primary outcomes were scores on the 
CAPS17 and the Posttraumatic Stress Disorder Checklist–
Military version (PCL-M),32 a 17-point questionnaire of 
PTSD symptoms based on the DSM-IV-TR criteria. PCL-M 
ratings range from 0 to 68, with higher scores indicating 
greater symptom severity. Other symptoms were assessed 
using the Beck Anxiety Index (BAI),33 Beck Depression 
Inventory II (BDI II),33 and the Pittsburgh Sleep Quality 
Index (PSQI).34 Participants then had at least 2 weeks of 
no medication treatment and then returned for treatment 
with the alternate study medication. Repeated measures 
analyses of variance (ANOVAs) of CAPS scores, and CAPS 
subscale scores and items (ie, sleep, dreams, reexperiencing, 
avoidance, and hyperarousal), were calculated to compare 
treatment effects at the beginning (day 0) and end (day 
16) of each treatment phase. Repeated-measures ANOVA 
comparisons of PCL-M, PSQI, BAI, and BDI scores were 
calculated across days 0, 8, and 16. Following completion of 
all assessments, study medication was discontinued without 
titration.

RESULTS

Eight participants were enrolled, and all completed study 
procedures, with the exception of 1 participant who became 
anxious while completing the study instruments on the final 
day of treatment with placebo and was unable to complete 
the assessments. His results are therefore not available. 
Participants’ demographic information is shown in Table 1. 
In terms of comorbid diagnoses, 3 participants had back pain, 
2 had ankle pain, 2 had neck pain, and 2 had shoulder pain. 
In addition, participants’ medical histories included retinal 
detachment, tinnitus, scars, dermatomyositis, compartment 
syndrome with fully healed bilateral fasciotomy, migraines, 
history of head injury, kidney stones, gout, past history of 
alcohol and cocaine use disorder, gastroesophageal reflux 
disease, tooth loss, complex partial seizures, and treated 
leg fracture. These did not impact the conduct of the 
study. One participant reported taking oxcarbazepine and 
phenytoin, 1 took sertraline sporadically, and 1 took low-
dose amitriptyline for headaches. During the study, no major 
adverse events were noted. One patient developed a small, 
maculopapular rash on his neck that was determined to be 
contact dermatitis and was thought to be unrelated to study 
medication. One participant developed rhinitis successfully 
treated with pseudoephedrine; this is a recognized side effect 
and was determined to be medication-related but not a severe 
or serious adverse event. Another participant experienced 
brief stomach gassiness/bloating that resolved within 24 
hours and was thought to be unrelated to treatment.

The primary outcome of interest was change in CAPS17 
scores and change in PCL-M ratings from premedication 
baseline to end of treatment for each phase of the study, 
placebo and doxazosin XL. A repeated-measures ANOVA 
on CAPS17 scores revealed no significant effects of treatment 
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Figure 1. PCL-M Scores of Veterans Comparing Response to 
Doxazosin XL (n = 7) vs Placebo (n = 7) During the First, Third, 
and Final Study Visits 

aIndicates a significant treatment × time interaction. 
Abbreviation: PCL-M = Posttraumatic Stress Disorder Checklist–Military 

version. 
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(F1,13 = 0.00, P = .992) or time (F1,13 = 1.70, P = .215) and 
no significant treatment × time interaction (F1,13 = 0.00, 
P = .978). A repeated-measures ANOVA on PCL-M scores 
revealed no significant effects of treatment (F1,13 = 0.00, 
P = .963), although a significant effect of time (F1,13 = 6.33, 
P = .026) and a significant treatment × time interaction 
(F1,13 = 15.93, P = .002) were revealed. 

As displayed in Figure 1, a repeated-measures ANOVA 
considering PCL-M ratings at the beginning, middle, and 
end of treatment revealed that while there was no main 
effect of treatment (F1,12 = 0.10, P = .757) or time (F1,12 = 3.08, 
P = .065), there was a significant treatment × time interaction 
(F1,12 = 7.57, P = .003). Doxazosin XL treatment was 
associated with reductions in PCL-M scores over time, 
whereas placebo treatment was not.

Repeated-measures ANOVAs revealed that while 
there were significant effects of time (ie, day) on overall 
CAPS17 scores (P = .016) and the sleep disturbances items 
(P = .042), there were no significant effects of treatment or 

Table 2. Descriptive Statistics for Study on Doxazosin Efficacy in Veterans With Posttraumatic Stress Disorder 

Measure

Placebo Doxazosin Statisticsa

Day 0 (Pre),
Mean ± SEM

Day 16 (Post),
Mean ± SEM

Day 0 (Pre),
Mean ± SEM

Day 16 (Post),
Mean ± SEM

N Treatment Day Treatment × Day
Placebo Doxazosin F P F P F P

CAPS
Total 96.1 ± 20.2 82.9± 21.3 85.6± 17.3 78.6± 17.3 7 8 0.08 .781 2.21 .016 0.21 .653
Sleep 6.43± 0.69 5.71± 1.17 6.50± 0.80 4.63± 1.24 7 8 0.15 .704 5.06 .042 1.02 .332
Dream 3.86± 0.96 3.14± 1.37 3.75± 1.15 3.25± 1.05 7 8 … … 0.86 .371 0.03 .873
17 67.4± 12.6 61.4± 15.5 67.5± 12.9 61.8± 12.9 7 8 … .992 1.70 .215 … .978
Reexperience 16.3± 4.56 15.0± 5.36 19.0± 4.20 17.5± 4.26 7 8 0.17 .685 0.74 .405 … .948
Avoidance 27.0± 4.46 21.0± 6.41 25.8± 5.50 24.9± 5.10 7 8 0.03 .859 1.81 .202 1.00 .335
Hyperarousal 24.1± 4.19 25.4± 4.18 24.0± 3.71 19.4± 3.98 7 8 0.32 .579 1.06 .322 3.32 .092

PCL-M 31.3± 6.53 36.7± 7.60 43.3± 7.17 27.5± 5.82 7 8 … .963 6.33 .026 15.9 .002
PSQI 14.0± 3.58 17.0± 2.12 15.2± 16.8 13.2± 2.41 4 6 0.17 .689 0.13 .725 3.33 .105
BAI 18.9± 7.03 13.6± 4.80 22.0± 5.73 18.1± 6.07 7 8 0.22 .644 4.04 .066 0.10 .762
BDI 20.1± 6.58 20.9± 8.18 18.5± 4.94 23.0± 6.83 7 8 … .978 0.66 .430 0.35 .565
aDegrees of freedom = 1,13 except for the PSQI, which = 1,8. Boldface values represent statistical significance.
Abbreviations: BAI = Beck Anxiety Index, BDI = Beck Depression Inventory, CAPS = Clinician-Administered PTSD Scale, PCL-M = Posttraumatic Stress 

Disorder Checklist–Military version, Pre =  pretreatment, Post =  day 16 of treatment, PSQI = Pittsburgh Sleep Quality Index.
Symbol: … = F < 0.01 and P > .999.

treatment × time interactions on these or any of the other 
CAPS subscales (Table 2). The treatment × time interaction 
for the CAPS hyperarousal subscale approached significance 
(P = .09). 

Repeated-measures ANOVAs revealed no main effects 
of treatment or time, and no significant treatment × time 
interactions for PSQI, BAI, or BDI scores (Table 2). The 
length of study is very likely too short to see significance in 
changes in mood on the BDI, and a longer study is needed to 
fully evaluate this result. Significant treatment order effects 
were observed. PCL-M ratings at the beginning of doxazosin 
XL treatment (before administration of the first dose of 
study medication in that study episode) were higher than 
PCL-M ratings at the beginning of the placebo condition 
(that is, 43.3 compared to 31.3, respectively, in Table 2). 
This difference is significant (t7 = 3.053, P = .019). Those 
who received doxazosin XL during their first study episode 
(n = 3) had lower PCL-M scores when they subsequently 
entered the placebo phase of the study several weeks later 
(PCL-M = 22.5) compared to those who had placebo during 
their first study episode (n = 5) (PCL-M = 39.7, not shown 
in tables). This most likely contributed to the difference in 
change scores noted previously.

DISCUSSION

To our knowledge, this controlled study is the first to 
test doxazosin XL in participants with PTSD. One open-
label study35 from the Netherlands published in 2010 as 
a letter suggested that doxazosin XL treatment produced 
statistically significant improvements in CAPS scores from 
72 to 53 after 8 weeks of treatment, a statistically significant 
reduction. The CAPS “distressing recurrent dreams” scores 
also declined over time. Although the study included a 
4-week no-treatment run-in to control for spontaneous 
improvements, placebo effects could not be ruled out. It 
should also be noted that participants were not titrated off 
medication, and no follow-up was arranged; however, no 
participants contacted study staff with any issues.
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Our study demonstrated that 16 days of treatment with 
doxazosin XL statistically significantly lowered PCL-M 
scores, but had no effect on CAPS17 or depression scores 
in veterans with PTSD. Doxazosin XL treatment was also 
associated with nonsignificant reductions on the CAPS 
hyperarousal subscale. It is possible that a longer duration 
of treatment is needed to impact depression scores and 
scores on the overall CAPS scale. At the end of the 16-day 
medication treatment period, participants remained 
symptomatic, and clearly a longer duration of treatment 
would be needed to produce symptom remission.

The rapidity of effect of doxazosin XL in lowering PCL-M 
(about 2 weeks) scores is encouraging. In most studies, such 
as those done with prazosin where CAPS is the primary 
outcome measure, the length of study is generally longer, 
typically 8 to 15 weeks.21,23

The CAPS, being clinician-administered, gives the 
clinician some degree of control over how different symptoms 
are elicited and investigated. Because of this, the scale is also 
more complicated and time-consuming than the PCL. It can 
trigger additional memories should a participant answer the 
first question in a series, thereby increasing the score. In a 
previous comparison36 of the 2 instruments, treatment was 
associated with greater reductions in PCL-M compared to 
CAPS (CAPS scores were reduced by 0.75 to 0.82 standard 
deviations for every 1 standard deviation change on the 
PCL). It is possible the PCL is a more sensitive detector of 
treatment differences in PTSD.

We observed a treatment order effect in that participants 
who received doxazosin XL first had lower PCL-M ratings 
when they entered the placebo treatment arm several weeks 
later. The explanation for this apparent carryover effect 
following doxazosin XL treatment is unclear, as doxazosin 
XL has an elimination half-life of 15–19 hours, whereas at 

least 2 weeks separated the 2 study episodes. It may be that 
symptoms once suppressed tend not to return, or return 
slowly, as happens following effective psychotherapy.5,6 
The order effect suggests that doxazosin XL treatment may 
facilitate extinction of PTSD symptoms, or, alternatively, 
PTSD symptoms may have recurred later if we had waited.

Doxazosin, like prazosin, blocks noradrenergic α1 
receptors, and the 2 medications are approximately of 
equal potency even though doxazosin has a much longer 
half-life and duration of action.37 Excessive stimulation of 
noradrenergic α1 receptors causes increases in perseverative 
responding and impairments in working memory,38–40 both 
of which are cognitive impairments observed in patients 
with PTSD.41,42 In rodents, treatment with noradrenergic 
α1 receptor antagonists reverses cognitive impairments 
produced by excessive norepinephrine signaling,40 and 
indeed noradrenergic α1 receptor blockade by prazosin 
improved cognitive functioning in patients with PTSD.43

This study has several limitations. Most importantly, the 
sample was small, and replication with a larger sample is 
needed. Treatment duration was short, limiting any potential 
clinical benefits, and a longer duration of treatment may be 
needed. Our sample was limited to Persian Gulf veterans. 
Participants, especially older ones, from other conflicts (eg, 
Vietnam) would increase confidence in the generalizability 
of the results. Along similar lines, no women veterans were 
enrolled for the study, so further research including women 
is important.

In summary, doxazosin XL treatment reduced some 
symptoms of PTSD when administered for 2 weeks. 
Treatment was well tolerated, and there were minimal 
side effects. Doxazosin XL may be an effective and safe 
alternative to prazosin for the treatment of some symptoms 
of PTSD.
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