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Background: Centralnervous system (CNS)
adrenergic hyperresponsiveness may be involved
in the pathophysiology of'posttraumatic stress
disorder (PTSD). Two Vietnam combat veterans
with PTSD prescribed the centrally-active
a,-adrenergic antagonist prazosin for symptoms
of benign prostatic hypertrophy unexpectedly
reported elimination of combat trauma night-
mares. This observation prompted an_.open-label
feasibility trial of prazosin for combat trauma
nightmares in chronic combat-induced PTSD.

Method: Four consecutively identified combat
veterans with chronic DSM-IV PTSD and severe
intractable combat trauma nightmares partici-
pated in an 8-week open trial of escalating-dose
prazosin. Nightmare severity response was rated
using the nightmare item of the Clinician Admin-
istered PTSD Scale and the Clinical Global
Impressions-Change scale.

Results: The 2 patients who achieved a daily
prazosin dose of at least 5 mg were markedly
improved, with complete elimination of trauma
nightmares and resumption of normal dreaming.
The 2 subjects limited to 2 mg of prazosin to
avoid excessive blood pressure reduction were
moderately improved with at least 50% reduction
in nightmare severity.

Conclusion: These clinical observations,
together with neurobiological evidence for
a,-adrenergic regulation of CNS neurobiological
systems relevant to PTSD, provide rationale for
placebo-controlled trials of prazosin for PTSD
combat trauma nightmares.
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‘ N substantial number of studies are consistent with
adrenergic hyperresponsiveness in posttraumatic
stress disorder (PTSD).! Such adrenergic hyperresponsive-
ness suggests that pharmacologic blockade of central ner-
vous system (CNS) postsynaptic adrenergic receptors could
be effective in the treatment of PTSD.? The a,-adrenergic
receptor subtype and the (3-adrenergic receptor subtype con-
stitute the majority of postsynaptic adrenergic receptors in
the mammalian CNS.? These 2 receptor subtypes mediate
various downstream effects of CNS norepinephrine and epi-
nephrine,* and both receptor subtypes are widely distributed
in human brain.’> Although both a,- and B-adrenergic recep-
tor subtypes theoretically could be involved in the patho-
physiologic processes underlying PTSD symptoms, only
the possible therapeutic efficacy of f-adrenergic receptor
antagonists has been explored in open case report studies.®’
The preferential distribution of human o, receptors in
hippocampus, amygdala, and other brain areas relevant to
PTSD®’ and"the involvement of brain o,-adrenergic re-
ceptors in the“modulation of sleep and startle'™!" provide
the neurobiological rationale for exploring the efficacy of
a,-adrenergic antagonist therapy in this disorder. The pos-
sibility that pharmacologic blockade of CNS a,-adrenergic
receptors could provide symptomatic relief in PTSD has
not, to our knowledge, been addressed.

In addition to these theoretical considerations, a clinical
observation in 2 Vietnam combat veterans with chronic
PTSD suggested potential efficacy of a-adrenergic block-
ade for an important PTSD symptom, the combat trauma
nightmare. Frequent combat trauma nightmares occur in
15% of Vietnam combat veterans with PTSD, appear
specific for PTSD, and are the sleep disturbance symptom
most related to combat trauma exposure.'? These 2 veter-
ans spontaneously and unexpectedly reported marked re-
duction in combat trauma nightmare severity and resump-
tion of normal dreams after the o, antagonist prazosin
had been prescribed for symptomatic relief of benign pros-
tatic hypertrophy. Because peripherally administered pra-
zosin crosses from blood into brain and can affect behav-
ior,”® it seemed possible that prazosin blockade of CNS
a,-adrenergic receptors could have accounted for this ob-
servation. o,-Adrenergic agonist administration severely
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disrupts sleep in laboratory animals,'® and indirect mea-
sures of nocturnal CNS noradrenergic activity negatively
correlate with total sleep time in persons with PTSD.'*

As the first step in testing the hypothesis that pharma-
cologic blockade of o,-adrenergic receptors reduces com-
bat trauma nightmares, we conducted a preliminary open-
label, 8-week feasibility trial of prazosin in 4 additional
consecutively identified veterans with PTSD and severe,
chronic combat trauma nightmares.

SUBJECTS AND METHOD

Four combat veteran outpatients consecutively identi-
fied as meeting inclusion criteria for this study were as-
sessed over 8 weeks for combat trauma nightmare severity
prior to and during treatment with the o-adrenergic an-
tagonist prazosin. Informed:consent was obtained from
each patient after the nature of the treatment trial had been
fully explained. Inclusion criteria were as follows: (1) com-
bat veteran with PTSD using DSM-IV criteria, (2) chronic
and severe combat trauma nightmares that were the primary
PTSD symptom motivating treatment, (3)-no alcohol or
other substance abuse for at least 6 months, and (4) a score
of at least 6 (of a maximum of 8) on the nightmare item of
the Clinician Administered PTSD Scale for DSM-1V, Qne
Week Symptom Version (CAPS-SX).'* This meastre com-
bines a 4-point nightmare frequency scale based on re-
sponse to the question, “In the past week have you had un:
pleasant dreams about [event]?” ranging from O (“never®)
to 4 (“daily or almost every day”), and a 4-point nightmare
intensity scale based on response to the question, “How
much distress or discomfort did these dreams cause you?”
ranging from O (“no distress”) to 4 (“extreme, incapacitat-
ing stress, did not return to sleep”).

Although not an inclusion criterion, all 4 subjects at
trial entry had mild-to-moderate hypertension (systolic
blood pressure greater than 140 mm Hg and/or diastolic
blood pressure greater than 90 mm Hg) despite ongoing
antihypertensive treatment regimens. No subject had been
receiving sympatholytic drugs as part of their antihyper-
tensive regimens. Thus, a therapeutic trial of prazosin was
a reasonable adjunct to these patients’ antihypertensive
regimens as well as a potentially helpful agent for combat
trauma nightmares.

Each veteran was receiving disability compensation for
PTSD from the Department of Veterans Affairs. Three
patients (cases 1, 2, and 3) were treated and rated by
the lead author (M.A.R.). These patients were assigned a
CAPS-SX nightmare severity score at pretreatment base-
line, and at weeks 2, 4, and 8 of prazosin treatment. The
fourth patient was treated and rated by the second author
(D.J.D.). He was assigned a CAPS-SX nightmare severity
score at baseline and at weeks 4 and 8. In addition, all pa-
tients were assigned a Clinical Global Impressions-Change
scale (CGI-C)'® score for nightmare severity at week 8.
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Table 1. Reduction in CAPS-SX Nightmare Severity Score
Over 8 Weeks of Treatment With Prazosin in 4 Combat
Veterans With Posttraumatic Stress Disorder®

Prazosin Dose  CAPS-SX Nightmare Severity Score
Case Age Reached (mg/d) Baseline Week 2 Week 4 Week 8

1 51 10 8 5 4 0
2 52 5 7 4 0 0
3 50 2 8 4 4 4
4 75 2 7 5 3

2Abbreviation: CAPS-SX = Clinician Administered PTSD Scale for
DSM-IV, One Week Symptom Version.

For cases 1, 2, and 3, prazosin was started at 1 mg at
bedtime during week 1 and increased to 2 mg at bedtime
during week 2. If trauma nightmares persisted and there
were no apparent adverse effects of prazosin, the dose
was increased to 5 mg at bedtime during weeks 3 and 4. If
trauma nightmares persisted, prazosin was further in-
creased to 10 mg in divided doses of 5 mg in the afternoon
and 5 mg at bedtime during weeks 5 through 8. Because
of the fourth patient’s advanced age, his prazosin dose
was increased only to 2 mg at bedtime (see below).

RESULTS

Subjects’ ages, maximum prazosin dose achieved, and
CAPS-SX severity scores over the 8-week trial are pre-
sented in Table 1. Case descriptions are presented to ap-
preciate symptom phenomenology prior to the prazosin
trial‘and to give details of clinical management and re-
sponse during the trial.

CASE REPORTS

Case 1

Mr. A, a Sl-year-old African American veteran, had
participated in the defense of the Marine Corps base at
Khe Sanh during the entire harrowing siege by North
Vietnamese forces. He had experienced distressing com-
bat trauma—content nightmares since returning from Viet-
nam. Nightmares were described as“like being in a horror
videotape I can’t turn off.” Psychotherapy and a trial of
sertraline had been ineffective.

At trial entry, Mr. A’s CAPS-SX nightmare severity
score was 8. Baseline medications (glyburide, 5 mg q.d.,
and enalapril, 20 mg q.d.) were continued during the trial.
His blood pressure was 150/110 mm Hg and his heart rate
was 96 beats per minute (b.p.m.). His CAPS-SX night-
mare score decreased to 5 at the week 2 rating, and de-
creased further to 4 at the week 4 rating, at which point
trauma content dreams continued to occur but were de-
scribed as “like I was observing the battle from a high ob-
servation tower. It was interesting and only mildly dis-
tressing.” Prazosin was increased to 5 mg in the afternoon
and 5 mg h.s. At week 8, Mr. A’s CAPS-SX nightmare
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score was 0, with no recollected trauma dreams. His
blood pressure was 145/95 mm Hg, and his heart rate was
96 b.p.m. Transient lethargy experienced during week 3
resolved during week 4. His CGI-C rating was “markedly
improved.”

Case 2

Mr. B, a 52-year-old African American veteran, had
experienced extensive combat trauma during multiple
firefights and enemy rocket and mortar attacks during his
tour in Vietnam. Terrifying combat trauma nightmares
had become increasingly frequent for approximately
5 years and became nightly during the year prior to the
current trial. Courses’of nortriptyline, trazodone, sertra-
line, valproate, temazepam, and zolpidem had failed to
reduce nightmare severity. A trial of the B-adrenergic an-
tagonist propranolol was associated with even further in-
creased nightmare intensity. Because vivid dreams are a
reported adverse effect of propranolol,'” this drug had
been discontinued.

Mr. B’s baseline CAPS-SX nightmare Severity score
was 7. His blood pressure was 150/105'mm Hg, and
his heart rate was 112 b.p.m. Baseline medications’(enal-
april, 10 mg q.d., and alprazolam, 0.5 mg-b.i.d.) were
continued during the trial. His CAPS-SX' nightmare
score decreased to 4 at week 2 and to 0 at weeks 4 and 8.
His CGI-C rating of trauma nightmare treatment response
at week 8 was “markedly improved.” Mr. B continued to
experience dreams, but the contents of the dreams did not
involve trauma and were “normal...like before Viet-
nam.”

In contrast to trauma nightmares, hypervigilance and
low anger threshold, as well as mild hypertension (blood
pressure = 150/90 mm Hg), persisted during Mr. B’s pra-
zosin treatment. Continued sinus tachycardia (108
b.p.m.) suggested B-adrenergic receptor-mediated car-
diovascular hyperreactivity. Although a prior trial of pro-
pranolol had been associated with nightmare exacer-
bation, it was reasoned that propranolol in the presence of
a,-adrenergic blockade by prazosin might reduce
-adrenergic—mediated behavioral and cardiovascular
symptoms without exacerbating trauma nightmares.
This argument relied on analogy with the symptomatic
treatment of pheochromocytoma cardiovascular symp-
toms with adrenergic antagonists.'"® Treatment of this
catecholamine-producing adrenal tumor with a § antago-
nist in the absence of o, blockade exacerbates hyperten-
sion, whereas a [} antagonist instituted in the presence of
a, blockade reduces tachycardia without elevating blood
pressure. Two days after propranolol, 40 mg b.i.d., had
been added to prazosin, 5 mg q.d., Mr. B reported sub-
stantially reduced irritability and hypervigilance without
return of trauma content nightmares. His heart rate de-
creased to 78 b.p.m. and his blood pressure to 130/80 mm
Hg. Other than occasional mild orthostatic dizziness,
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Mr. B reported no adverse effects related to either prazo-
sin or propranolol.

Case 3

Mr. C, a 50-year-old African American Vietnam vet-
eran, suffered multiple episodes of combat trauma as an
Army infantryman. Terrifying trauma nightmares had be-
come more frequent and distressing during the 2 years
prior to the current trial. Courses of nortriptyline, trazo-
done, sertraline, clonazepam, and valproate had not re-
lieved nightmare severity. Temazepam hastened sleep
onset, but had no beneficial effect on nightmares.

Mr. C’s baseline CAPS-SX nightmare severity score
was 8. His blood pressure was 140/100 mm Hg, and his
heart rate was 78 b.p.m. Baseline medications (hydro-
chlorothiazide, 25 mg q.d., and temazepam, 30 mg h.s.)
were continued during the trial. Mr. C’s CAPS-SX night-
mare severity had decreased to 4 at week 2, but he also
reported mild lethargy and occasional dizziness. His
blood pressure at week 2 was 125/80 mm Hg in the sitting
position and decreased to 115/70 after 2 minutes of up-
right posture. To avoid potentially problematic hypoten-
sion, his prazosin dose was kept at 2 mg for the remainder
of the 8-week trial, without recurrence of lethargy or diz-
ziness. At week 8, Mr. C’s CAPS-SX nightmare severity
ratings continued at 4 and his CGI-C assessment of night-
mare severity was “moderately improved.” For the first
time in many years, Mr. C reported having “normal
dreams about my childhood that were not frightening.”

Case 4

Mr. Dy a*75-year-old African American veteran, had
served as a“‘Red Ball Express” truck driver and combat
infantryman in World War II. He had participated in pro-
longed life-threatening combat and witnessed terrible car-
nage in the European-theater. For 5 years prior to the cur-
rent treatment trial, combat trauma dreams had become
increasingly distressing despite.courses of buspirone, tra-
zodone, doxepin, paroxetine; and clonazepam. Nefazo-
done, 150 mg b.i.d., had been prescribed. Although nefa-
zodone produced modest improvementin mood, severely
distressing combat trauma nightmares persisted.

Mr. D’s baseline CAPS-SX nightmare’ severity score
was 7. His blood pressure was 160/85 mm‘Hg, and his
pulse was 78 b.p.m. Nefazodone and hydrochlorothia-
zide, 25 mg q.d., were continued during the treatment
trial. Mr. D’s prazosin dose reached 2 mg h.s. at week 2
and was not increased further, given reduction of blood
pressure to 140/75 mm Hg. At week 8, his CAPS-SX
nightmare severity score was 3 and his CGI-C score
was “moderately improved.” After the 8-week trial, Mr.
D “ran out” of prazosin capsules for 2 weeks. During
this period, combat trauma nightmare severity increased
to pretreatment levels. When prazosin was reinstituted,
nightmare severity rapidly subsided.
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DISCUSSION

The association between prazosin administration and
improvement in severe and chronic combat trauma night-
mares in 4 consecutively treated combat veterans suggests
possible efficacy of a,-adrenergic blockade for this dis-
tressing PTSD symptom. In 2 patients who tolerated a pra-
zosin dose of at least 5 mg, combat trauma nightmares
were completely eliminated. Although nightmare reduc-
tion could have resulted from psychotherapeutic effects of
trial participation or a placebo effect,'’ all patients had un-
dergone psychotherapy and courses of other psychotropic
medications prior to-the prazosin trial without reduction in
nightmare severity. If double-blind placebo-controlled tri-
als of prazosin for frauma-nightmares in combat veterans
with PTSD demonstrate<efficacy, prazosin would be a
welcome addition to the therapeutic armamentarium for
PTSD. The beneficial effects of prazosin on hyperten-
sion” and symptomatic benign prostatic hypertrophy?’
would be added benefits for many older male veterans.

The rationale for the potential efficacy of arj-adrenergic
blockade in PTSD is strengthened’ by ~human and
animal studies. In humans, the highest‘concentrations of
a,-adrenergic receptors are observed inChippocampus,
amygdala, and neocortex.*” These areas aré likely dn-
volved in the neurobiology of PTSD.? In the rat; electro-
physiologic recordings demonstrate o-adrenergic<stim-
ulatory regulation of the startle response,'’ a behavior
reminiscent of some PTSD symptoms.? Release of corti‘
cotropin-releasing hormone from the hypothalamus during
restraint stress in rats is stimulated by the o.,-adrenergic
agonist methoxamine and blocked by prazosin.** Hypo-
thalamic corticotropin-releasing hormone release in hu-
mans also is regulated by o, stimulation.”

Animal studies demonstrate sleep disruption by
a,-adrenergic stimulation. In dogs, the o.,-adrenergic ago-
nist methoxamine markedly disrupts sleep architecture,
and this sleep disruption can be blocked by prazosin.'
In cats, acute administration of the norepinephrine reup-
take blocker desipramine suppresses rapid eye movement
(REM) sleep, presumably by increasing intrasynaptic nor-
epinephrine. This desipramine effect is reversed by prazo-
sin, but not by the B-adrenergic antagonist propranolol.”®
These animal studies suggest that REM sleep is under
a,-adrenergic inhibitory regulation and suppressed by «
receptor stimulation. That “normal” dreaming, character-
istic of REM sleep, increased in the 4 PTSD patients dur-
ing prazosin treatment is consistent with this model. How
reduction in trauma nightmares can be reconciled with this
model is unclear. It is possible that combat trauma night-
mares are not REM sleep stage phenomena. Except for
REM sleep, stage 1 (light) sleep is the sleep stage most as-
sociated with nightmares.”” In contrast to REM sleep,
stage 1 sleep is increased by o,-adrenergic stimulation
with methoxamine, and this effect is blocked by prazo-
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sin.'"” A hypothesis has been presented that phasic CNS
noradrenergic outflow might underlie non-REM night-
mares, and if so, such nightmares should emerge prefer-
entially from stage 1 sleep.”’ It also may be possible that
what are called nightmares by these veterans are actually
non-REM night terrors arising from slow-wave sleep.”

The complex nature of adrenergic postsynaptic recep-
tor distribution and function in the brain is consistent
with possible differential effects of o, and 3-blockers on
PTSD symptoms. That optimal management of the second
patient’s PTSD symptoms appeared to occur during com-
bined prazosin and propranolol administration supports
this possibility. a,-Adrenergic receptors and [3-adrenergic
receptors are differentially distributed on postsynaptic tar-
gets of adrenergic neurons in both the CNS and the periph-
ery.* In addition, o, and 3 receptors often mediate different
and even opposite effects on CNS regulation of stress-
responsive neuroendocrine systems. For example, stim-
ulation of o,-adrenergic agonists stimulates release of
the stress-responsive neuropeptide vasopressin, whereas
stimulation of -adrenergic agonists inhibits vasopressin
release.” In sympathetic nervous system regulation of vas-
cular resistance, a,-adrenergic receptor stimulation pro-
duces vasoconstriction, whereas (-adrenergic receptor
stimulation produces counter-regulatory vasodilation.™

These complexities raise the possibility of multifac-
eted pharmacotherapeutic approaches to modifying ad-
renergic activity in PTSD. Anecdotal reports suggest re-
duction of PTSD symptoms by either the B-adrenergic
antagonist propranolol®’ or by the a,,-adrenergic agonists
clonidine and guanfacine.®*'** As suggested by case 2, a
combination of antiadrenergic agents might offer greater
symptomatic relief than any single agent alone. Placebo-
controlled trials-are needed to definitively assess the effi-
cacy of prazosin ‘and other antiadrenergic drugs in the
symptomatic management of PTSD.

Drug names. alprazolam (Xanax" and. others), buspirone (BuSpar),
clonazepam (Klonopin and others), clonidine (Catapres and others),
desipramine (Norpramin and others), doxepin (Sinequan and others),
enalapril (Vasotec and others), methoxamine (Vasoxyl), nefazodone
(Serzone), nortriptyline (Pamelor and others), paroxetine (Paxil), pra-
zosin (Minipress and others), propranolol (Inderal and others), sertra-
line (Zoloft), temazepam (Restoril and others), trazodone (Desyrel and
others), zolpidem (Ambien).
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