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Is Pretreatment Blood Pressure a Marker of Prazosin
Response in Posttraumatic Stress Disorder With
Comorbid Alcohol Use Disorder?

To the Editor:

Posttraumatic stress disorder (PTSD) is a disabling psychiatric
disorder, and central nervous system adrenergic system hy-
peractivity is thought to play a key role in its pathophysiology
(1-3). Several studies have suggested that prazosin, an o4-
adrenoreceptor blocker, is effective in improving PTSD-related
sleep symptoms, hyperarousal, global clinical status, and
overall PTSD symptom burden (3-9). However, there is a wide
variation in the effect(s) of prazosin across various patient
populations (3). This includes two negative trials among in-
dividuals with PTSD and comorbid alcohol dependence (AD)
(10,11).

A recent secondary analysis of clinical trial data found that
higher standing systolic blood pressure (BP) before prazosin
therapy initiation, a marker of adrenergic system hyperactivity,
was associated with greater improvement in PTSD symptoms
with prazosin therapy (12). Specifically, every 10-mm-Hg
higher baseline standing BP was associated with a 14-point
reduction in symptoms based on the Clinician-Administered
PTSD Scale (CAPS). Based on these results, the authors
suggested that BP may be a biomarker for efficacy of prazosin
that may help identify which patients may respond to prazosin.
Although baseline BP is a simple and attractive biomarker, this
finding should be confirmed and replicated in multiple PTSD
populations to establish clear clinical utility.

In this study, we tested the validity of pretreatment BP as a
biomarker of benefit from prazosin therapy using data from a
clinical trial conducted among individuals who met current
DSM-IV criteria for PTSD and comorbid AD (10). Enrolled
subjects (N = 96) were randomly assigned to prazosin (16 mg
twice a day) or placebo in a double-blind fashion for 12 weeks.
A research nurse collected BP measures at baseline using a
manual sphygmomanometer, sitting BP after 5 minutes rest,
and standing BP after 2 minutes. PTSD symptom severity was
assessed every 4 weeks using the CAPS for the DSM-IV (13).
Sleep was measured weekly using the Pittsburgh Sleep Quality
Index (14) and two sleep-related questions from the CAPS. The
results showed that subjects as a group had significant
improvement in symptoms of PTSD and measures of sleep,
but there was no significant advantage of prazosin. Further
details regarding the methods and the results have been
described (10). Using the basic analysis plan reported by
Raskind et al. (12), we used linear mixed-effect models (that
allow for missing values) to estimate the effects of baseline BP
parameters (sitting systolic, standing systolic, sitting diastolic,
and standing diastolic) on PTSD outcome measures (15). The
first models included terms for week (treated as categorical
and including baseline, weeks 1, 4, 8, and 12), baseline BP
(treated as continuous), medication (prazosin vs. placebo), and
all two- and three-way interactions. Additional analyses were
conducted separately within the groups of participants who

https://doi.org/10.1016/j.biopsych.2018.07.011
ISSN: 0006-3223

were randomly assigned to prazosin (n = 50) and to placebo
(n = 46). Findings were adjusted for multiple comparisons
within each outcome category (four types of BP results leading
to adjusted p = .01).

There were no significant differences in baseline de-
mographic and clinical characteristics (10) and baseline BP
parameters (systolic sitting 125 vs. 125 mm Hg; systolic
standing 124 vs. 123 mm Hg; diastolic sitting 75 vs. 76 mm Hg;
and diastolic standing 78 vs. 79 mm Hg). There were no sig-
nificant three-way interactions (week of follow-up by baseline
BP by medication type) for any of the BP parameters and
PTSD symptoms, sleep, or dreams within either medication
group (Table 1). In the subsequent analysis, the two-way in-
teractions (week of follow-up by baseline BP) were also not
significant within the prazosin or placebo groups. Within the
placebo group, those with lower sitting systolic BP had a
significantly greater decrease in total CAPS score (p = .011).

The results of this study do not confirm the previous report
because none of the baseline BP measurements were a pre-
dictor of improvement in PTSD symptoms or sleep parameters
among those taking prazosin. There are several differences
that might explain the discrepant results. The previous report
mostly enrolled younger active military personnel (average age
30.0 years) who had recently returned from deployment (8),
whereas the present study enrolled older veterans (average
age 44.5 years) with longer histories of PTSD after termination
of military service (10). Antidepressant use was also much
lower (35.8%) among the individuals enrolled in the previous
study compared to the current study (75.0%). These factors
suggest that participants in the study by Raskind et al. (8,12)
were less likely to have chronic or refractory PTSD. The other
important factor is the presence of an active AD in the present
study. AD and the level of symptom burden can modulate
autonomic responses associated with PTSD in unpredictable
ways (16,17). Also, several factors such as antihypertensive
medications, aging, fluid volume status, renin/angiotensin ac-
tivity, arterial wall stiffening, and comorbidities may also in-
fluence baseline BP and may undermine its utilty as a
biomarker for effectiveness of prazosin in PTSD, especially
among those with comorbidities (12).

There were similarities between the studies as well; the
dose of prazosin, baseline BP (e.g., standing systolic BP 121
vs. 124 mm Hg), and the severity of PTSD symptoms at
baseline (CAPS scores 71.9 vs. 77.3) were comparable. The
effect size for unadjusted CAPS total and CAPS nightmare
item with prazosin treatment were large in our study (Cohen’s
d = 1.06 and 0.95, respectively), similar to that in Raskind et al.
(Cohen’s d = 1.04 and 1.71, respectively), indicating that a
difference would be noted if there was one, even with ad-
justments. However, the effects were not significant after ad-
justments. A larger sample size is unlikely to produce different
results.

The failure of a recent large clinical trial among veterans with
chronic PTSD (18) to replicate the beneficial effect of prazosin
seen in previous small trials (5,6,8,9) has led to a call for a
“personalized medicine approach” targeting mechanistic
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Table 1. Results From the Mixed Model Analysis Comparing Address correspondence to Ajay Manhapra, M.D., VA Hampton Medical
Prazosin and Placebo on Main Outcome Measures Center, 100 Emancipation Dr., Hampton, VA 23667; E-mail: ajay.manhapra@
- yale.edu.
Overall Prazosin Placebo Received Jun 4, 2018; revised Jul 9, 2018; accepted Jul 12, 2018.
Outcome and Blood Sample Group Group
Pressure Type FF pValue F° pValue F° p Value
CAPS “Nightmare Item” References
SBP 1. Southwick SM, Krystal JH, Bremner JD, Morgan CA 3rd, Nicolaou AL,
Sitting 0.608 948 1.180 302 1519 .133 Nagy LM, et al. (1997): Noradrenergic and serotonergic function in
- posttraumatic stress disorder. Arch Gen Psychiatry 54:749-758.
Standing 1.525 .052 1702 047 2.187 .081 2. Southwick SM, Krystal JH, Morgan CA, Johnson D, Nagy LM,
DBP Nicolaou A, et al. (1993): Abnormal noradrenergic function in post-
Sitting 1.042 425 0873 .704 1.095 .384 traumatic stress disorder. Arch Gen Psychiatry 50:266-274.
Standing 1039 431 1318 195 0933 .607 3. Hendrickson RC, Raskind MA (2016): Noradrenergic dysregulation in
the pathophysiology of PTSD. Exp Neurol 284:181-195.
PsQl 4. Ahmadpanah M, Sabzeiee P, Hosseini SM, Torabian S, Haghighi M,
SBP Jahangard L, et al. (2014): Comparing the effect of prazosin and hy-
Sitting 0533 976 0.682 921 1.244 259 droxyzine on sleep quality in patients suffering from posttraumatic
Standing 1106 346 1311 188 1.931 037 stress disorder. Neuropsychobiology 69:235-242.
5. Germain A, Richardson R, Moul DE, Mammen O, Haas G, Forman SD,
bBP et al. (2012): Placebo-controlled comparison of prazosin and
Sitting 1143 294 0814 767 1.640 .063 cognitive-behavioral treatments for sleep disturbances in US Military
Standing 1208 234 0749 .862 1.718 .038 Veterans. J Psychosom Res 72:89-96.
Total CAPS 6. Raskind MA, Peskind ER, Hoff DJ, Hart KL, Holmes HA, Warren D,
et al. (2007): A parallel group placebo controlled study of prazosin for
SBpP trauma nightmares and sleep disturbance in combat veterans with
Sitting 0.814 741 1.049 500 2.082 .011 post-traumatic stress disorder. Biol Psychiatry 61:928-934.
Standing 1375 124 1274 230 1.357 .163 7. Raskind MA, Peskind ER, Kanter ED, Petrie EC, Radant A,
DBP Thompson CE, et al. (2003): Reduction of nightmares and other PTSD
— symptoms in combat veterans by prazosin: A placebo-controlled
Sitting 0.754 851 1.822 .043 1.065 .441 study. Am J Psychiatry 160:371-373.
Standing 0.796 .780 0.882 .687 1.469 .115 8. Raskind MA, Peterson K, Williams T, Hoff DJ, Hart K, Holmes H, et al.
CAPS, Clinician-Administered PTSD Scale; DBP, diastolic blood (2013): A trial of prazosin for combat trauma PTSD with nightmares in
pressure; PSQI, Pittsburgh Sleep Quality Index; SBP, systolic blood active-duty soldiers returned from Irag and Afghanistan. Am J Psy-
pressure. chiatry 170:1003-1010.
aThree-way interaction (week of follow-up by baseline blood 9. Taylor FB, Martin P, Thompson C, Williams J, Mellman TA, Gross C,
pressure by medication type). et al. (2008): Prazosin effects on objective sleep measures and clinical
bTwo-way interaction (week of follow-up by baseline blood symptoms in civilian trauma posttraumatic stress disorder: A placebo-

controlled study. Biol Psychiatry 63:629-632.
10. PetrakisIL, DesaiN, Gueorguieva R, Arias A, O’Brien E, Jane JS, et al. (2016):

athways involved in individual phenotypical variants of PTSD Prazosin for veterans with posttraumatic stress disorder and comorbid
P Y P yp alcohol dependence: A clinical trial. Alcohol Clin Exp Res 40:178-186.

(19). The present study suggests caution regarding the use of 11, Simpson TL, Malte CA, Dietel B, Tell D, Pocock I, Lyons R, et al. (2015):

pressure).

BP as a marker, particularly in the presence of a comorbidity A pilot trial of prazosin, an alpha-1 adrenergic antagonist, for comorbid
that might influence the marker. Nevertheless, previous find- alcohol dependence and posttraumatic stress disorder. Alcohol Clin
ings that suggest BP as a biological marker warrants more Exp Res 39:808-817.

12. Raskind MA, Millard SP, Petrie EC, Peterson K, Williams T, Hoff DJ,
et al. (2016): Higher pretreatment blood pressure is associated with
greater posttraumatic stress disorder symptom reduction in soldiers

study. This study underscores the importance of including
diverse populations in evaluating the utility of BP as biomarker.

Ajay Manhapra treated with prazosin. Biol Psychiatry 80:736-742.
Elizabeth Ralevski 13. Blake DD, Weathers FW, N?g.y. LM, !(aloupek DG, Klaulmmzer G,
| L. Petraki Charney DS, et al. (1990): A clinician rating scale for assessing current
smene L. Fetrakis and lifetime PTSD: The CAPS-1. Behav Ther 13:187-188.

14. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ (1989):
The Pittsburgh Sleep Quality Index: A new instrument for psychiatric
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