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Opinion statement

Prazosin is a generically available central nervous system (CNS) active alpha-1
adrenoreceptor antagonist that has been demonstrated effective in randomized
controlled trials (RCTs) for posttraumatic stress disorder (PTSD) trauma night-
mares, distressed awakenings, daytime hyperarousal symptoms, and global clinical
function. The contribution of increased CNS noradrenergic activity to PTSD path-
ophysiology and the involvement of the postsynaptic alpha-1 adrenoreceptor in
brain systems relevant to PTSD symptomatology provide neurobiologic rationale
for prazosin as a PTSD pharmacotherapeutic. This article reviews the clinical
observations that led to the development of prazosin therapy for PTSD in combat
veterans and the subsequent RCTs that demonstrated prazosin efficacy.

Introduction

Posttraumatic stress disorder (PTSD) encompasses
clusters of symptoms that follow exposure to one
or more major traumatic events. The four PTSD
symptom clusters include intrusion (or re-
experiencing), avoidance, negative alterations in
cognition and mood associated with the
trauma(s), and hyperarousal. The phenomenologic
features of several major PTSD hyperarousal symp-
toms including sleep disturbance (particularly dis-
tressed awakenings), hypervigilance, irritability/low
anger threshold, and trauma nightmares, particu-
larly when associated with sweating, tachycardia,
and other manifestations of autonomic arousal,

suggest that increased noradrenergic outflow and/
or postsynaptic adrenoreceptor (AR) responsive-
ness to norepinephrine (NE) contribute to their
pathophysiology [1]. Increased central nervous sys-
tem (CNS) noradrenergic activity in PTSD is sup-
ported by multiple clinical studies [2-6]. There-
fore, reducing CNS noradrenergic activity is a ra-
tional therapeutic strategy when distressing trauma
nightmares and hyperarousal symptoms are major
components of the patient’s clinical presentation.
This article focuses on the pharmacotherapeutic
strategy of reducing CNS postsynaptic responsive-
ness in PTSD using the alpha-1 AR antagonist
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prazosin. Among the clinically available alpha-1 therefore crosses the periphery into the CNS most
ARs, prazosin is the most lipid soluble and easily [7].

Background
- 0000000000000

Prazosin was introduced as an antihypertensive drug more than 40 years ago. It
is clinically available as an inexpensive generic drug. Prazosin has been used
widely to treat both high blood pressure and benign prostatic hypertrophy
urinary outflow obstruction [8, 9]. In these general medical disorders, prazosin
acts by blocking NE stimulation of peripheral alpha-1 AR on arterial and
urethral smooth muscle fibers. Understandably, most biomedical and phar-
macologic interest in the alpha-1 AR has come from hypertension and urologic
physiologists studying peripheral alpha-1 AR involvement in blood pressure
regulation and urinary outflow. Less well known is that alpha-1 AR are widely
expressed in the brain. When stimulated by NE released from the diffuse
projections of the pontine locus ceruleus, these central alpha-1 AR increase
attention (especially to novel stimuli), level of arousal, and wakefulness [10].
When noradrenergic stimulation of alpha-1 AR is excessive, the results are
hypervigilance, anxiety, irritability, lowered threshold for “fight or flight” cog-
nitions and behaviors, reduced sleep duration, and rapid eye movement (REM)
sleep disruption [11-13].

Initial experience with prazosin for trauma nightmares
with distressed awakenings in combat veterans

Recurrent trauma-related nightmares with distressed awakenings are prominent
PTSD symptoms among military combat veterans [14]. Trauma content night-
mares are a hallmark feature of PTSD [15]. These nighttime PTSD symptoms
may be the most common reason combat veterans seek treatment for PTSD.
They also are among the symptoms least responsive to treatment [16].

In 1996, while providing ongoing clinical care to The Black Veterans Support
Group of Puget Sound, the author observed that terrifying trauma nightmares
and severe sleep disruption were these Vietnam combat veterans’ most trouble-
some and treatment refractory PTSD symptoms. Psychotropic medications
including sedative hypnotics, SSRI antidepressants, and various types of psy-
chotherapies, including prolonged exposure, rarely had been helpful for these
veterans’ nighttime PTSD symptoms.

Veterans’ accounts of these nighttime PTSD symptoms revealed the
following;

The most troublesome features of combat PTSD “sleep disturbance” were
terrifying trauma nightmares and distressed awakenings accompanied
by sweating and other manifestations of intense autonomic arousal.
Because CNS and peripheral noradrenergic systems are coregulated
[10], these autonomic arousal symptoms are consistent with inappro-
priately high nighttime CNS noradrenergic activity in combat PTSD,
particularly at night [3]. Veterans’ trauma nightmares were
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accompanied by thrashing and other large excursion movements of the
extremities that differentiated them from normal dreaming during REM
sleep in which there is large muscle paralysis. Their distressed awaken-
ings usually (but not always) were coincident with trauma content
nightmares, but often occurred without recalled nightmares as well.
Sleep initiation difficulty, when present, often was attributed to fear of
entering a terrifying nightmare once sleep commenced.

A postsynaptic adrenoreceptor antagonist approach to PTSD
treatment—failure of a beta AR antagonist but success
with an alpha-1 antagonist

There are two major postsynaptic ARs in the human brain, the alpha-1 AR and
the beta AR [7]. CNS active antagonists for both receptors were clinically
available. Which postsynaptic AR antagonist should be evaluated for efficacy in
PTSD? The decision to prescribe the CNS active beta AR antagonist propranolol
initially was supported by its previous use in the treatment of other anxiety
disorders [17], and a case series in which veterans and children reported PTSD
symptom reduction following open label propranolol treatment [18, 19]. In
contrast, no reports of alpha-1 AR antagonist beneficial for any behavioral
disorders could be found in the clinical literature. Although the initial choice of
a beta AR antagonist proved incorrect (see below), the unexpected stimulatory
effect of propranolol on trauma nightmare intensity in the first veteran given the
beta AR antagonist provided rationale for a trial of the alpha-1 AR antagonist
prazosin.

The first Vietnam veteran prescribed prazosin for intractable PTSD trauma
nightmares and sleep disruption was a Black infantryman who had fought
through the bloody TET offensive in 1968 with the 1st Infantry Division. He
suffered nightly severe combat trauma nightmares and sleep disruption
accompanied by an “adrenaline storm” of sweating, tachycardia, hypervigi-
lance, and inability to resume sleep once awakened. A particularly frequent
and devastating nightmare graphically “replayed” a terrifying firefight with
Viet Cong forces during which a round from the veteran’s M16 assault rifle
accidentally hit and killed his close friend. This recurrent nightmare inten-
sified his remorse over this tragic event, and he developed suicidal ideation
and alcohol dependence. The author first prescribed propranolol 20 mg
twice daily (midmorning and at bedtime). Two weeks later, the veteran
disappointingly stated “Doc, we are going the wrong direction. My night-
mares are even worse.” That propranolol appeared to increase this combat
veteran’s nightmare intensity was unexpected, but a review of the literature
revealed that intensified dreaming and nightmares are indeed a reported
adverse effect of propranolol and other beta AR antagonists [20]. This
propranolol effect raised the possibility that the wrong postsynaptic AR had
been targeted. In several CNS systems, the alpha-1 AR can have opposite
effects to those of the beta AR [21]. If the CNS active beta AR antagonist
propranolol worsened this veteran’s trauma nightmares, would a CNS active
alpha-1 AR antagonist reduce his trauma nightmares?
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The veteran’s propranolol was discontinued. Prazosin, an alpha-1 AR
demonstrated active in the CNS when administered peripherally was initi-
ated at 1 mg at bedtime (drug labeling recommends low-dose initiation
and gradual titration of an alpha-1 AR antagonist to avoid “first dose”
orthostatic hypotension) [22]. Prazosin was then titrated upward over
3 weeks to 8 mg at bedtime. At this dose, trauma nightmares ceased,
reported sleep duration increased from 3 to 6 h, and the veteran reported
resumption of “normal” dreaming that had been absent since his Vietham
combat traumas. This response to prazosin was consistent with two other
veterans’ subsequent reports of markedly reduced PTSD trauma nightmare
intensity and improved sleep following initiation of prazosin for BPH
urinary outflow hesitancy. In addition, the veteran’s suicidal ideation dis-
appeared and he became abstinent from alcohol. Although the veteran's
nighttime PTSD symptoms improved substantially, irritability and hyper-
vigilance re-emerged every afternoon. Addition of prazosin 5 mg
midmorning and mid-afternoon greatly reduced these daytime hyperarousal
symptoms. It is noteworthy that this veteran has maintained abstinence
from alcohol from 1996 to the present (2015) on a continuous regimen of
prazosin (unpublished observation).

The neurobiologic rationale for prazosin efficacy for PTSD

The apparent beneficial effects of open label prazosin effects on intractable
PTSD symptoms in combat veterans under the author’s care in the Black
Veterans Support Group is consistent with alpha-1 AR regulation of
neurobiologic systems relevant to PTSD pathophysiology. Alpha-1 AR stimu-
lation by NE increases release of the anxiogenic neuropeptide corticotrophin
releasing factor (CRF) [23], decreases prefrontal cortex inhibition of “fight or
flight” cognitive set [24], and increases acoustic startle response [25]. Stimula-
tion of CNS alpha-1 AR disrupts REM sleep stage continuity, shortens REM and
slow wave sleep durations, and increases stages 1 and 2 light sleep [11, 12].
These effects of alpha-1 AR stimulation on sleep physiology favor

emergence of trauma nightmares and reduction of restorative sleep [11, 12,
26-28].

Randomized controlled trials of prazosin for PTSD

Open label prazosin treatment observations in combat veterans together
with the alpha-1 AR modulation of neurobiologic systems relevant to
PTSD provided rationale for prazosin randomized controlled trials
(RCTs) for nighttime PTSD symptoms. Five prazosin RCTs have been
completed and published. Four were performed by our research group at
VA Puget Sound and the University of Washington [29, 30ee, 31, 32e].
The fifth was performed at the University of Pittsburgh and VA Pitts-
burgh [33e]. Taken together, these studies have demonstrated significant
and substantial efficacy of prazosin for reducing nighttime PTSD symp-
toms, reducing daytime hyperarousal symptoms, and improving global
clinical status. An additional effectiveness study supporting the useful-
ness of prazosin for military PTSD nighttime symptoms and its
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superiority to quetiapine, an atypical antipsychotic commonly prescribed
for PTSD sleep disturbances, was performed at the Phoenix VA Medical
Center [34].

The first RCT was a double-blind placebo-controlled crossover study
performed in ten Vietham combat veterans [29], all of whom had
chronic PTSD with frequent and distressing trauma nightmares. Prazosin
or placebo in random order were begun at an initial dose of 1 mg at
bedtime and titrated upward for 3 weeks to a dose that eliminated
trauma nightmares or to a maximum dose of 10 mg HS. The achieved
maintenance dose was maintained for 6 weeks. Because prazosin dura-
tion of action is approximately 6 to 10 h, the single evening dose
regimen in this study was not optimally designed to test prazosin effects
on daytime PTSD hyperarousal symptoms. Following a 1 week washout
period, participants were crossed over to the other treatment condition,
again for 3 weeks titration and 6 weeks maintenance. At a mean
achieved maintenance prazosin dose of 9.6 mg, prazosin was signifi-
cantly and substantially superior to placebo for reducing nightmares
(Clinician Administered PTSD Scale (CAPS) “recurrent distressing dreams
of the event” item) [35] and sleep disturbance (CAPS “sleep difficulty”
item) and improving global clinical status. All Cohen’s d effect sizes for
prazosin were large at >1.0. Change in total CAPS score and all three
CAPS PTSD symptom clusters (re-experiencing, avoidance and
hyperarousal) also significantly favored prazosin.

In the second RCT, 40 veterans with chronic PTSD and distressing
trauma nightmares were randomized to prazosin or placebo in a parallel
group design [31]. Most had experienced combat trauma in the Vietnam
War. A 4-week dose titration of prazosin or placebo was followed by
8 weeks of maintenance medication (maximum bedtime dose=15 mg;
mean maintenance bedtime prazosin dose=13.3 mg). Prazosin again
was significantly and substantially superior to placebo for reducing
nightmares and sleep disturbance and improving global clinical status.
Effect sizes again were large (Cohen’s d all >0.9). Consistent with the
effect of prazosin to increase duration and continuity of REM sleep,
dream characteristics of prazosin subjects demonstrated a change from
those typical of trauma nightmares toward those typical of normal
dreaming.

The third RCT was a crossover study in participants with civilian
trauma PTSD [32e]. This RCT was a collaboration with Fletcher Taylor,
MD, a Puget Sound area private practice psychiatrist who had indepen-
dently observed prazosin beneficial effects on PTSD trauma nightmares
in his civilian psychiatry practice. This study is unique in that it mea-
sured effects of both drug and placebo on objective measure of sleep
physiology. Thirteen civilian trauma PTSD participants with severe trau-
ma nightmares and sleep disturbance were randomized to prazosin or
placebo in a double-blind crossover trial. Prazosin or placebo was
rapidly titrated to 3 mg in the evening during each 3-week treatment
period. In the final three nights of each treatment condition, total sleep
time, REM sleep time, and sleep latency were recorded at home with the
two-lead portable REMView device, which distinguishes sleep from
awake state and REM sleep from nonREM sleep [36]. In addition to
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significant prazosin condition vs. placebo condition reductions in trau-
ma nightmares and total PTSD symptom surges, there were marked
improvements in objective sleep parameters. Total sleep time was

94 min longer in the prazosin than in the placebo condition (374 +

86 min vs. 280+ 105 min, p<0.01). Both REM time and mean REM
period duration were significantly greater during prazosin, suggesting
normalization of PTSD-disrupted REM sleep. In contrast, sleep latency
(time to fall asleep) was actually several minutes longer in the prazosin
condition, consistent with the nonhypnotic nature of prazosin. One
interpretation of these data is that disruption of REM sleep by inap-
propriately elevated CNS noradrenergic activity contributes to the path-
ogenesis of PTSD trauma nightmares and distressed awakenings. Inter-
estingly, normal REM sleep appears to contribute to removal of excessive
emotional response to traumatic memories [37, 38].

The fourth RCT was performed by Germain and colleagues at the
University of Pittsburgh [33e]. They randomized 50 veterans with
chronic sleep disturbances to one of three conditions: prazosin (mean
dose=9 mg at night); a behavioral sleep intervention (BSI) that included
imagery rehearsal therapy, stimulus control, and sleep restriction or
placebo pill treatment. Both prazosin and BSI were significantly more
effective than placebo for sleep improvement, reduction in daytime
PTSD symptoms, and improvement of global function. The efficacy of
both prazosin and BSI raises the possibility that a combination of
prazosin and BSI, two mechanistically different treatments, may be more
effective for PTSD nighttime symptoms than either treatment alone.

The fifth RCT was performed in active duty American soldiers
returned from combat deployments in Iraq and Afghanistan [30ee].
This study is the first prazosin RCT to have prescribed a midmorning
prazosin dose in addition to a larger bedtime prazosin dose to increase
likelihood of reducing daytime PTSD symptoms. Prescribing prazosin
two or three times daily is consistent with prazosin use in general
medicine to treat hypertension and benign prostatic hypertrophy and its
6 to 10 h duration of action. Sixty-seven soldiers in garrison at Joint
Base Lewis McChord, Washington, were randomized to prazosin or
placebo for 15 weeks. Participants met criteria for PTSD with frequent
and severe combat trauma nightmares that had started subsequent to
their traumatic combat event(s) in Iraq and Afghanistan. Prazosin was
titrated upward over 6 weeks until trauma nightmares were absent or
maximum doses of 5 mg midmorning and 20 mg bedtime for men (n=
57) and 2.0 mg midmorning and 10.0 mg bedtime for women (n=10)
were achieved. Maintenance prazosin doses were 4.0+1.2 mg
midmorning and 15.6+6.0 mg bedtime for men and 2.0+0.0 mg
midmorning and 7.0+3.5 mg bedtime for women.

Prazosin was significantly more effective than placebo for reducing
CAPS “recurrent distressing dreams of the event” item scores; Pittsburgh
Sleep Quality Index [39] scores; and total 17 item CAPS scores (reduc-
tion from baseline=25.1+3.4 prazosin group and 13.8+3.3 placebo
group (p=0.02)). Total CAPS score decrease remained significantly
greater in the prazosin group (p=0.04) even after removing the night-
mare item. The proportion of treatment “responders,” defined as CGIC
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ratings “moderately improved” or “markedly improved” in ability to
function at home and at work, was 64 % for the prazosin group and
27 % for the placebo group (p<0.001). Even at the relatively high doses
achieved, prazosin was well tolerated by these young soldiers. This study
demonstrated that prazosin has clinically meaningful beneficial effects
on both daytime and nighttime PTSD symptoms in active duty combat
experienced soldiers when administered twice daily. Similar open label
prazosin beneficial effects with good tolerability have been reported in
soldiers performing combat operations in the dehydrating Iraq desert
warfare environment [40] and in elderly World War II veterans and
Holocaust survivors [41] (Fig. 1).

A chart review effectiveness study of prazosin vs. quetiapine
for nighttime PTSD symptoms in military veterans

Quetiapine is a sedating second generation antipsychotic drug that has
been widely prescribed for decades to treat nighttime PTSD symptoms in
military veterans. It has the highest “prazosin-like” affinity for the alpha-
1 AR among commonly used antipsychotic drugs. Byers et al. used a
retrospective chart review method to evaluate differential effectiveness
between quetiapine and prazosin in veterans treated with these drugs for
nighttime PTSD symptoms at the Phoenix, Arizona VA Medical Center
[34]. Two hundred thirty-seven veterans (mean age=54 years) were first
prescribed prazosin (n=62, initial mean nighttime dose=1.4 mg) or
quetiapine (n=175, mean nighttime dose=41 mg) between 2002 and
2006. Short-term benefit was estimated at 6 months after first prescrip-
tion based on charting clinician’s indication of symptom improvement.
Long-term benefit and tolerability were estimated in 2008 (end study),
by comparing percentage of patients remaining on their initially pre-
scribed prazosin (end study mean dose=6 mg) or initially prescribed
quetiapine (end study mean dose=135 mg). Tolerability was estimated
by comparing adverse effects leading to drug discontinuation.

The two drugs produced equal rates of short term improvement
(prazosin=61.3 % vs. quetiapine 61.7 %). However, prazosin was sig-
nificantly superior to quetiapine on long-term effectiveness estimated by
percentage remaining on original drug at end study (48 vs. 21 %,
p<0.001). More veterans discontinued quetiapine than prazosin for ad-
verse effects (35 vs. 18 %, p<0.01), or for lack of efficacy (13 vs. 2 %,
p=0.03). In contrast, discontinuation for symptom resolution (drug
treatment no longer necessary) was significantly greater for prazosin
than quetiapine (29 vs. 10 %, p=0.02). When specific adverse effects
leading to discontinuation were examined, sedation (23 vs. 1 %,
p<0.001) and metabolic effects (8 vs. 0 %, p=0.01) were greater with
quetiapine than prazosin. Hypotension and dizziness were infrequent
and did not differ between groups. Substitution of one drug for the
other also favored prazosin. Prazosin was substituted for quetiapine in
25 % of patients initiated on quetiapine whereas quetiapine was
substituted for prazosin is only 8 % of patients initiated on prazosin.
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Fig. 1. Effects of prazosin and placebo on ratings of a CAPS B2 “nightmare” item, b Pittsburgh Sleep Quality Index, ¢ Clinical Global
Impression of Change (CGIC), percent responders (moderately or markedly improved), and d 17-item CAPS Total Score; based on
linear mixed-effects models. Error bars indicate standard error (SE). Change from baseline to week 15 greater for prazosin than
placebo: *p<0.05; **p<0.01; ***p<0.001.

These findings are consistent with increasing prazosin utilization for PTSD
in the United States Veterans Health System every year since 2001. Although
diffusion of prazosin treatment for PTSD in veterans initially was related to
facility geographic proximity to Seattle, Washington [42], prazosin for PTSD
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recently has become more widely and homogenously prescribed geographically
across US Veterans Affairs Medical Centers [43].

Optimizing therapeutic effects and minimizing adverse effects
of prazosin

Recommendations for the prescriber

» Prazosin must be initiated at a low dose (usually 1 mg at bedtime for
3 days) to avoid “first-dose” hypotension. Although some patients
respond well to low doses (e.g., 2 to 4 mg HS), other patients require up
to 40 mg at bedtime and 5 mg midmorning and mid-afternoon to
achieve meaningful reduction or elimination of trauma nightmares,
sleep disruption, and daytime hyperarousal symptoms [44] (and un-
published observations).

» Prazosin is recommended for treatment of PTSD associated nightmares
by the American Academy of Sleep Medicine [45]. In our experience,
prazosin is most effective for frequent trauma content nightmares that
are highly distressing and accompanied by intense autonomic arousal.
It also appears effective for PTSD distressed awakenings with intense
autonomic arousal in the absence of recalled trauma content night-
mares [46]. It does not appear effective for “normal” unpleasant anx-
ious dreams with bizarre content.

» Although symptomatic orthostatic hypotension induced dizziness or
fainting are unusual, especially after the first few weeks of prazosin
titration, several factors increase risk for this adverse effect. These in-
clude: baseline orthostatic hypotension, erectile dysfunction medica-
tions, other maintenance antihypertensives, and inadequate hydration.
Dizziness and syncope during early titration and in patients with
hypotension risk factors are best avoided by instructing the patient to
arise gradually from a supine to a sitting position, waiting 30 s without
dizziness before standing, and an additional 30 s without dizziness
before ambulating.

+ If daytime hyperarousal symptoms persist despite bedtime prazosin
elimination of nighttime PTSD symptoms, addition of prazosin 1 to
5 mg midmorning and mid-afternoon can reduce or eliminate persis-
tent daytime hyperarousal PTSD symptoms.

» Prazosin is not a hypnotic and does not decrease seep onset latency
[47].

» Prazosin generally is well tolerated. Adverse effects include orthostatic
hypotension, nasal congestion, and reflex tachycardia perceived as
uncomfortable or even frightening palpitations. Palpitations respond
to adding low dose propranolol to the prazosin regimen. Priapism is an
infrequent adverse event. Although propranolol alone can exacerbate
trauma nightmares (as in the first veteran to receive prazosin described
above), this does not occur when prazosin is already prescribed. In fact,
addition of propranolol to prazosin (combined CNS beta AR and
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Conclusion

alpha-1 AR antagonism) may reduce residual daytime irritability and
low anger threshold (unpublished observations).

» Although prazosin often needs to be titrated upward aggressively dur-
ing early treatment, once an effective dose is achieved that dose usually
continues effective during long-term maintenance treatment. Why ha-
bituation to beneficial prazosin effects on PTSD is rare whereas habit-
uation to prazosin hypotensive effects is common remains unclear.

Prazosin is a useful tool in the management of PTSD trauma content night-
mares, sleep disruption, and daytime hyperarousal symptoms, particularly
when these symptoms are frequent, severe, distressing, and accompanied by
high autonomic arousal. The effective dose range is highly variable, so upward
titration guided by elimination of target symptoms and emergence of trouble-
some adverse effects is necessary. Prazosin is generally well tolerated with
gradual dose titration, and benefit usually continues for years once an effective
dose is achieved. Prazosin may also prove beneficial for alcohol use disorder
[48, 49] and persistent postconcussive headaches [50]. Clinical effectiveness of
prazosin is supported by increased utilization every year among veterans with a
PTSD diagnosis receiving care in the Veterans Health Care System since publi-
cation of the first case report series in 2000 [43, 51].
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