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Abstract
The selective serotonin reuptake inhibitors (SSRIs) are considered the first-line pharmacological
treatment for PTSD. However, even when treated with this class of drugs, response rates rarely exceed
60% and less than 20–30% of the patients achieve full remission. The aim of this study was to address
this limitation by systematically reviewing the options left for the treatment of PTSD when patients
do not respond satisfactorily to or tolerate SSRIs. A systematic review covering all original articles,
letters and brief reports published in any language until October 2008 was conducted through searches
in the ISI/Web of Science, PubMed and PILOTS databases. The search terms included the
pharmacological class of each agent or its generic name plus “PTSD” or “stress disorder” in the title,
in the abstract or as a keyword. Sixty-three articles were selected, covering the following categories:
antipsychotics, anticonvulsants, adrenergic-inhibiting agents, opioid antagonists, benzodiazepines
and other agents. None of the identified agents reached the level A of scientific evidence, 5 reached
level B, 7 level C and 13 level D. The non-antidepressant agent with the strongest scientific evidence
supporting its use in PTSD is risperidone, which can be envisaged as an effective add-on therapy
when patients did not fully benefit from previous treatment with SSRIs. Prazosin, an adrenergic-
inhibiting agent, is a promising alternative for cases of PTSD where nightmares and insomnia are
prominent symptoms. So far, there is no consistent empirical support for using benzodiazepines in
the prevention or in the treatment of PTSD, although these drugs could alleviate some associated
non-specific symptoms, such as insomnia or anxiety. Further controlled clinical trials and meta-
analysis are needed to guide clinicians in their search of effective pharmacological alternatives to
antidepressants in PTSD.

Keywords
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INTRODUCTION
Posttraumatic stress disorder (PTSD) is a pathological response to a traumatic event that is
characterized by the presence of three clusters of symptoms: reexperiencing (cluster B),
avoidance/numbing (cluster C), and hyperarousal (cluster D). The symptoms must last for a
minimum of one month and disrupt functioning. If the symptoms persist for more than three
months, then PTSD is considered to be chronic (American Psychiatric Association 1994).
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The treatment of PTSD has several specific goals: to reduce the severity of symptoms, to
prevent and/or treat comorbid disorders, to decrease functional impairment, to modify
pathogenic fear schemas, to prevent relapse, to build resilience and to improve quality of life
(Ursano et al. 2004). The most common definitions of treatment response in PTSD patients
are a decrease of 30% or more (Hamner et al. 2004) in the Clinician Administered PTSD
Scale (CAPS) score (Blake et al. 1990) or a score of 1 ("very much") or 2 ("much improved")
(Stein et al. 2006) in the Clinical Global Impressions scale - Improvement item (CGI-I) (Guy
1976).

The selective serotonin reuptake inhibitors (SSRIs), especialy paroxetine and sertraline, are
considered the first-line pharmacotherapeutic treatment for PTSD (Schoenfeld et al. 2004;
Ursano et al. 2004; Asnis et al. 2004). However, even when treated with this class of drugs,
response rates rarely exceed 60% and less than 20–30% of the patients achieve full remission
(Stein et al. 2002; Zohar et al. 2002). A 6-month long double-blind, placebo-controlled study
conducted by Davidson et al. (2006) found that 78% of PTSD patients treated with the
serotonin-norepinephrine reuptake inhibitor (SNRI) venlafaxine ER presented a positive
clinical response (a decrease of ≥ 30% in the CAPS scores) but, nevertheless, only 40.4% of
the completers achieved remission (CAPS score ≤ 20). Furthermore, treatment with
venlafaxine ER failed to significantly ameliorate hyperarousal symptoms. Even considering
the SSRIs, the most studied class of drugs, only two studies were able to demonstrate the
superiority of paroxetine over placebo on all the three clusters of PTSD (Ballenger 2004;
Tucker et al. 2001). These findings may reflect an intrinsic limitation of SSRIs or SNRIs in
ameliorating the heterogeneous symptoms of PTSD (Davidson et al. 2006). In spite of that,
there are relatively few studies concerned with orienting clinicians about the benefits of
combining or switching medications to manage patients with PTSD who did not respond
adequately to first-line treatments (Kinrys et al. 2006).

The aim of this study was to address this limitation by systematically reviewing the therapeutic
options left for the treatment of PTSD when patients do not respond satisfactorily to or tolerate
SSRIs and SNRIs. This review will focus on the following categories of pharmacological
agents: antipsychotics, anticonvulsants, adrenergic-inhibiting agents, opioid antagonists,
benzodiazepines and other medications.

METHODS
A systematic review covering all original articles, letters and brief reports published in any
language until October 2008 was conducted through searches in the ISI/Web of Science,
PubMed and PILOTS databases. The search terms included the pharmacological class of each
agent (e.g. anticonvulsant*, or alpha-antagonist*) or its generic name (e.g. topiramate) plus
“PTSD” or “stress disorder” in the title, in the abstract or as a keyword. The reference lists of
retrieved articles were further scanned for additional relevant papers. Duplicate articles, reports
on the efficacy of antidepressants in PTSD or case reports with less than five patients were
preliminarily excluded. Whenever the authors of the present review had doubts about the
methods or the results described in an article (i.e.if the drug was used as monotherapy), an e-
mail was sent to the investigators requesting a clarification on the issue.

RESULTS
One thousand, five hundred and eighty-three articles, letters and notes were identified: 404 on
antipsychotics, 285 on anticonvulsants, 390 on adrenergic-inhibiting agents, 69 on opioid
antagonists, 234 on benzodiazepines, and on 201 other agents. After applying the exclusion
criteria, sixty-three articles were selected and categorized according to the methodology,
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design, level of scientific evidence and clinical relevance (US Department of Health an Human
Services 1993), as follows:

A. Multiple double-blind placebo-controlled trials with positive results and a
confirmatory metanalysis (in addition to level B of evidence).

B. At least one double-blind placebo-controlled trial with positive results (in addition to
level C of evidence).

C. Anecdotal reports, case series and open trials with positive results, in addition to expert
endorsement or consensus.

D. Few case reports with positive results, however without any expert panel endorsement.

The fully worked out results of our search are depicted in Table 1. Considering the critical
relevance of the randomized clinical trials (RCTs) for the advancement of scientific knowledge
in clinical psychopharmacology, the main characteristics (type of drugs, sample size, duration
of the study, instruments employed, etc) of each of the available RCTs are featured in Table
2. Studies using less accurate methods, such as case reports and open trials were briefly
summarized in the text below.

1. Antipsychotics
Although antipsychotics were not originally developed for the treatment of anxiety disorders,
they are supposed to ameliorate PTSD symptoms through several mechanisms. Atypical
antipsychotics (APs) act on serotonergic and dopaminergic systems, both of which have been
implicated in the pathogenesis of PTSD (Eidelman et al. 2000; Hamner et al. 2003a). Some
APs also show affinity for alpha-adrenergic receptors (Richelson 1996), which have been
demonstrated to be dysregulated in PTSD (Nutt 2000; Raskind et al. 2000). In addition, due
to antihistaminic effects, APs may alleviate insomnia and other sleep-related PTSD symptoms.
Finally, some authors suggest that APs can reduce the cognitive and perceptual distortions in
cases of PTSD with psychotic features (Butler et al. 1996).

LEVEL OF EVIDENCE B
1.1 Risperidone: Randomized Clinical Trials: Out of the six RCTs that have investigated the
efficacy of risperidone in PTSD, only Padala and colleagues’ study (2006) has demonstrated
its superiority over placebo as a monotherapy. Three RCTs also showed that risperidone as an
adjunctive treatment was superior to placebo in decreasing the severity of PTSD symptoms
(Bartzokis et al. 2005; Monnelly et al. 2003; Reich et al. 2004). None of these studies, however,
found risperidone to be efficacious in alleviating avoidant behavior or emotional numbness.
Hamner and colleagues failed to demonstrate any advantage of risperidone over placebo as an
adjunctive therapy. It must be noted, nonetheless, that their findings were based on a short trial
(5 weeks) conducted in a relatively small sample of war veterans (N=37) suffering from PTSD
with psychotic symptoms (Hamner et al. 2003b). Similarly, Rothbaum et al. (2008) did not
find any substantial diferences among 20 civilian patients with refractory PTSD who received
placebo or risperidone for 8 weeks as an adjunctive therapy after a 8-week open trial with
sertraline, with only the insomnia being significantly alleviated in the risperidone-treated
group.

Open Label Studies: Kozaric-Kovacic et al. (2005) treated 26 war veterans with refractory
chronic PTSD and psychotic symptoms with risperidone (1–4 mg/day) as a monotherapy for
6 weeks. The Positive and Negative Symptoms Scale (PANSS) (Kay et al. 1987), the PTSD
Interview (PTSD-I) (Watson et al. 1991), and the Clinical Global Impressions – Severity of
Illness Scale (CGI-S) (Guy 1976) were administered at baseline, third week and endpoint. All
outcome measures and respective subscales showed significant decrease (p<0.05) from
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baseline to the third week of treatment; however, no further improvement was observed
thereafter.

A 12-week open label study carried out by David et al. (2004) investigated the efficacy of
risperidone (mean: 2.3 mg/day) as adjunctive therapy in 17 war veterans with refractory PTSD.
The primary outcome measures were the CAPS (Blake et al. 1990) and the PANSS scores.
Following treatment initiation, a significant decrease in PANSS total scores (p=0.002) and in
each of its subscales was observed. CAPS total scores were also reduced (p=0.03) as were all
CAPS subscales, except for the avoidant behavior/emotional numbness one. A secondary
analysis conducted by the same group (David et al. 2006) demonstrated that risperidone was
also efficacious as a adjunctive therapy for the treatment of the awakenings caused by trauma-
related nightmares.

1.2 Olanzapine: Randomized Clinical Trials: We identified two RCTs with conflicting results
(table 2). Butterfield et al. (2001) employed the Treatment Outcomes PTSD Scale (TOP-8)
(Connor and Davidson 1999) and the Short PTSD Rating Interview (SPRINT) (Connor and
Davidson 2001) as outcome measures to assess the efficacy of olanzapine monotherapy in non-
combat-related PTSD, but did not find it to be superior to placebo. Stein et al. (2002) compared
the efficacy of adjunctive olanzapine and placebo in an 8-week trial with traumatized war
veterans and found a significant decrease in the CAPS mean total scores with active medication.
Patients who received olanzapine also showed significant improvement in sleep patterns. There
were, however, no differences between the two groups in the Clinical Global Impression (CGI)
final scores.

Open Label Studies: In a 6-week open label trial, Pivac et al. (2004) compared the efficacy of
olanzapine monotherapy (5–10 mg/day, n=28) with that of fluphenazine (n=27) in patients
suffering from chronic, refractory combat-related PTSD. Treatment with either drug was
associated with significant reductions on weeks 3 and 6 in the scores of the PTSD-I subscales
of reexperiencing, avoidant behavior, and autonomic arousal (p<0.001), in the scores of all
subscales of the PANSS, and in CGI-S scores (p<0.05). The authors pointed out, however, that
after 3 and 6 weeks of treatment the effects of olanzapine were superior to those of fluphenazine
(p<0.05) in the avoidant and autonomic arousal subscales of the PTSD-I, in some specific
PANSS subscales (negative symptoms, general psychopathology, and supplemental items),
and in the CGI-S scores.

Petty et al. (2001) treated 48 PTSD combat veterans with olanzapine for 8 weeks and found a
significant reduction in total scores of the CAPS and in the CGI.

Anecdotal Reports and Case Series: Two case series (Jakovljevic et al. 2003; States and
St.Dennis 2003) reported a quick improvement of insomnia and nightmares in patients with
civilian and combat-related refractory PTSD after the adding of olanzapine (2.5–20 mg/day)
to their therapeutic schemes.

LEVEL OF EVIDENCE C
1.3 Quetiapine: Open Label Studies: In a 6-week open label study, Hamner and colleagues
(Hamner et al. 2003a) evaluated the efficacy of quetiapine (25–300 mg/day) as an adjunctive
therapy on 18 patients suffering from refractory combat-related PTSD. As early as the second
week of treatment, a statistically significant reduction on the mean total scores of the CAPS-2
(Blake et al. 1990) (p<0.002) was observed which became more pronounced by the end of the
study (p<0.0005). All PTSD symptom clusters improved, especially the B one. In a secondary
analysis carried out by the same group (Robert et al. 2005), quetiapine was found to increase
sleep quality and duration, while reducing vivid dreams and nightmares.
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Ahearn and colleagues (Ahearn et al. 2006) investigated the efficacy of quetiapine (mean: 216
mg/day) as an adjunctive treatment in 15 civilian and veteran patients with refractory PTSD.
After eight weeks of treatment, significant decreases were seen in the CAPS global (42%) and
symptoms clusters scores. Significant reductions were also noted in the scores of the Davidson
Trauma Scale (DTS) (Davidson et al. 1997) (45%) and of the Sheehan Disability Scale (Leon
et al. 1992) (44%), a scale that assesses functional impairment.

Stathis and colleagues (Stathis et al. 2005) treated with quetiapine monotherapy (50–200 mg/
day) six juveniles suffering from PTSD and living in a youth detention center. After six weeks,
a significant reduction in the scores of the Traumatic Symptom Checklist in Children (TSCC)
(Briere 1996) was observed (p<0.01). Quetiapine was found to be particularly effective in the
treatment of sleep problems, dissociative symptoms, anxiety, depression, and anger.

Anecdotal Reports and Case Series: Filteau et al. (2003) reported that the use of quetiapine
(150–200 mg/day) as an adjunctive treatment in 5 patients with refractory PTSD (3 due to
combat situations and 2 resulting from rape) led to a marked reduction in the flashbacks. All
patients had been treated previously with venlafaxine or with an SSRI in association with either
gabapentin or lamotrigine but with unsatisfactory results.

EVIDENCE LEVEL D
1.4 Clozapine: Open Label Studies: Wheatley et al. (2004) used clozapine (600–800 mg/day)
as a monotherapy to treat 6 teenagers involuntarily committed to a forensic hospital. All patients
suffered from chronic PTSD with psychotic features resulting from sexual abuse. Three
patients had comorbid schizoaffective disorder and two major depression. Although no specific
instruments were employed to assess PTSD, a marked improvement was found when the Brief
Psychiatric Rating Scale (BPRS) (Overall and Gorham 1988) scores obtained during the six-
month period following the treatment with clozapine were compared to those of the six-month
period preceding it; aggressiveness and self-mutilatory behavior also decreased significantly.

1.5 Aripiprazole: Anecdotal Reports and Case Series: Lambert (2006) treated five war
veterans with PTSD with aripiprazole (15–30 mg/day) as an augmentation strategy. Four of
them reported improved sleep patterns and reduced frequency of nightmares, while the last one
experienced worsening of these symptoms.

2. Anticonvulsants
The phenomenon of kindling (repeated subthreshold stimulation of regions of the central
nervous system making the neurons more reactive to low-intensity stimuli) has been
demonstrated in limbic regions, including the amygdala (Cullen and Goddard 1975), a structure
that is linked to emotions like fear and to reactions to stress (Albucher and Liberzon 2002).
Given the well-known anti-kindling properties of the anticonvulsants (Iancu et al. 2002), it
would be reasonable to presume that they might turn out to be useful in the treatment of PTSD.

Some anticonvulsants, like valproate, enhance GABAergic and serotonergic
neurotransmission, and could be expected to be effective in the treatment of anxiety,
depression, hyperarousal, and intrusive thoughts (Otte et al. 2004). Others, like lamotrigine,
which inhibits glutamatergic neurotransmission, have been shown to have antidepressant
properties in bipolar depression (Jefferson 2005; Schaffer et al. 2006). Finally, valproate and
carbamazepine have been demonstrated to be useful in the treatment of some of the most
disturbing symptoms associated with PTSD, like increased irritability and aggressiveness.
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EVIDENCE LEVEL B
2.1 Valproic acid: Randomized Clinical Trials: In the only RCT found comparing the efficacy
of divalproex as a monotherapy (mean: 2,309 mg/day) with placebo, Davis et al. (2008) treated
82 veterans suffering from PTSD for 8 weeks, but did not find any significant difference
between the groups, as assessed by four differents outcome measures.

In a study by Steiner and colleagues (Steiner et al. 2007), 12 male youth with PTSD and conduct
disorder involuntarily committed to the California Youth Authority were blindly randomized
to receive, after a one-week washout period, either a high (between 500–1500 mg/day) or a
low dose (up to 250 mg/day) of divalproex sodium monotherapy for seven weeks. At the end
of the study, 88% of the subjects medicated with high doses were rated (using the CGI) as
markedly improved as against none of those on the low-dose scheme (p<0.016). Given that
this study did not include a control group treated with placebo it was not included in Table 2.

Open Label Studies: Fesler (1991) medicated 16 war veterans with PTSD with adjunctive
valproate for 2 to 17 months (average: 13.6 months). Ten patients (62.5%) reported marked
improvement, particularly in symptoms of hyperarousal and, to a lesser degree, of avoidance.

Clark and colleagues (Clark et al. 1999b) administered divalproex, either as monotherapy (5
patients) or as an adjunctive treatment (11 patients) (1,000–2,500 mg/day; mean: 1,365 mg/
day), to combat veterans with PTSD. After 8 weeks, eleven (84.6%) patients had CGI scores
of 1 (markedly improved) or 2 (much improved). The CAPS sub-scores revealed a more
substantial improvement in the reexperiencing and in the hyperarousal domains.

Petty et al. (2002) treated 14 war veterans with PTSD with valproate as a monotherapy (1,000–
2,500 mg/day; mean: 1,850 mg/day) for 8 weeks. At the end of the trial, 43% of participants
showed a reduction of at least 30% in the global score of CAPS, with comparable improvements
observed in each of the three symptom clusters.

Divalproex (mean: 1,500 mg/day) was also employed in an eight-week trial (Goldberg et al.
2003) with civilian patients as a monotherapy (1 patient) and as an adjunctive treatment (6
patients) leading to a significant reduction in the symptoms of PTSD (p<0.02), particularly
those of the avoidance and hyperarousal clusters, as measured by the Posttraumatic Stress
Disorder Symptoms Scale–Self Report (PSS-SR) (Foa et al. 1993).

In a retrospective study, Davis et al. (2005) found that half of their fifty war veterans with
PTSD treated with divalproate (three of them as monotherapy) achieved a final CGI score of
≤ 2 at the end of the therapeutic trial.

2.2 Lamotrigine: Randomized Clinical Trials: Hertzberg et al. (1999) administered
lamotrigine as a monotherapy (mean: 380 mg/day) or placebo to 14 combat veterans and
civilian patients for 12 weeks. Out of the 10 patients who were treated with lamotrigine, 5
(50%) were considered much or very much improved according to the Physician Administered
Duke Global Rating for PTSD Scale (DGRP) (Davidson et al. 1998), as compared to 1 out of
4 (25%) who received placebo. Symptoms from the clusters B and C, in particular, showed
marked reduction after treatment with lamotrigine. Given the small number of patients studied,
however, these results must be taken with caution.

EVIDENCE LEVEL C
2.3 Carbamazepine: Open Label Studies: Looff and colleagues (Looff et al. 1995) treated
28 children and teenagers victims of sexual abuse with carbamazepine (300–1,200 mg/day).
After 18 months, 22 patients (78.5%) were in full remission and the rest showed marked
improvements, according to the subjective assessment of the research team,
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Ten patients with PTSD were treated by Lipper et al. (1986) with carbamazepine for 5 weeks.
At the end of the trial, 7 patients had CGI scores of 1 (markedly improved) or 2 (much
improved). The symptoms of the reexperiencing cluster were the most improved.

Wolf et al. (1988) treated 10 combat veterans with carbamazepine and reported, based on the
researchers’ clinical judgement and the patients’ self-report, a considerable improvement in
impulsivity and in aggressiveness.

2.4 Topiramate: Randomized Clinical Trials: In a recent 12-week RCT, Tucker et al.
(2007) assessed the efficacy of topiramate monotherapy (25–400 mg/day, mean: 150 mg/day)
in 19 civilian patients with chronic PTSD who were compared to an equal number of patients
receiving placebo. There were no significant differences between the groups in terms of the
total scores of the CAPS, DTS and CGI. Topiramate-treated patients exhibited a significant
decrease in reexperiencing symptoms (CAPS cluster B) and in TOP-8 scores at endpoint.
Remission (defined here as CAPS total score <20) was achieved in twice as many patients in
the topiramate-treated group (n=8, 42%) as compared to the placebo group (n=4, 21%).

In a 7-week, double-blind, randomized comparison of the efficacy of adjunctive topiramate
and placebo for the treatment of chronic PTSD in veterans (Lindley et al. 2007), no differences
were found between the groups. Besides, the topiramate-treated patients had a high drop-out
rate (55%), mainly due adverse effects.

Open Label Studies: Berlant and van Kammen (2002) described a naturalistic data review of
medical records of 35 civilian patients with chronic PTSD who were treated with topiramate
(12.5–500 mg/day), either as a monotherapy (7 patients) or as an adjunctive treatment (28
patients). After four weeks, not only a significant reduction in the scores of the Posttraumatic
Checklist - Civilian Version (PCL-C) (Weathers et al. 1993) (p<0.001) was found but also 86%
reported a decrease in the nightmares and in the intrusive thoughts.

In a 4-week trial, Berlant (2004) treated 33 civilian patients with chronic PTSD using
topiramate (mean: 50 mg/day) as a monotherapy (n=5) or as an adjunctive therapy (n=28).
Seventy-seven percent of those who completed the study (n=30) were considered responders
(reduction of ≥ 30% in PCL-C scores). At the end of week 4, a significant decline was found
in the PCL-C global scores (49%) (p<0.001) and in those of the reexperiencing (53%),
avoidance/numbing (43%) and hyperarousal (48%) clusters.

2.5 Tiagabine: Randomized Clinical Trials: In a recent multisite, double-blind, placebo-
controlled clinical trial, Davidson et al. (2007) assessed the efficacy and tolerability of
tiagabine monotherapy (2–16 mg/day; mean: 11.2 mg/day) in the treatment of PTSD. Patients
with a history of unresponsiveness to two or more pharmacological trials for PTSD were
excluded from the study. Of the 232 participants randomized at baseline, only 141 completed
the 12 weeks of treatment. Although tiagabine was well tolerated, it was not significantly
superior to placebo, as assessed by the CAPS, DTS, CGI and TOP-8 final scores.

Open Label Studie: Connor et al. (2006) assessed the efficacy of tiagabine (mean: 12.5 mg/
day) in 26 civilian patients in a two-stage study. In the first phase, an open trial with tiagabine
led to a significant decrease in the scores of the SPRINT (p<0.001) between baseline and week
12. Next, the 18 patients who had improved during phase 1 were randomized 1:1 to twelve
weeks of double-blind treatment, either continuing the tiagabine or switching to placebo.
Somewhat surprisingly, both groups fared equally well and maintained the improvement
achieved during the first phase.
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2.6 Levetiracetam: Open Label Studies: In a retrospective naturalistic study with 35 civilian
patients with chronic refractory PTSD, Kinrys et al. (2006) showed that adding levitiracetam
(1,000–3,000 mg/day, mean: 1,967 mg/day), a novel anticonvulsant, to antidepressants for 4–
20 weeks led to a significant decrease in the scores of the PCL-C.

2.7 Phenytoin: Open Label Studies: Phenytoin was administered as a monotherapy to 9
combat veterans and civilian patients with PTSD. Blood levels were maintained within the
range of 10 to 20 ng/ml for 3 months. At the end of this period, significant reductions in mean
total scores of CAPS (p=0.005) were noted, as well as in each of its sub-scores (p<0.05).
Treatment with phenytoin also resulted in social and functional improvement (Bremner et al.
2004).

EVIDENCE LEVEL D
2.8 Gabapentin: Anecdotal Reports and Case Series: Hamner et al. (2001) published a
retrospective series of 30 cases where gabapentin (300–3,600 mg/day; mean: 1,190 mg/day)
was found to be effective as an adjunctive therapy for the treatment of certain PTSD symptoms,
such as insomnia and nightmares.

2.9 Vigabatrin: Anecdotal Reports and Case Series: Macleod (1996) reported 5 cases of
PTSD in which vigabatrin (250–500 mg/day) led to a reduction of the exaggerated startle
response and to an improvement of the sleep pattern.

3. Adrenergic-inhibiting agents
The increase of the noradrenergic function seen in dangerous situations can lead to the
overconsolidation of memories in the amygdala (Deebie and LeDoux 2006; Shin et al. 2006).
Alpha-1 adrenergic receptor stimulation in CNS disrupts sleep physiology, increases
nightmares, enhances the secretion of corticotropin release factor (CRF) – which has
anxiogenic properties and disrupts deep sleep – and favors the emergence of primitive alarm-
related cognitive processing (Raskind et al. 2007). For all these reasons, centrally acting
alpha-1 adrenergic receptor antagonists are a promising alternative for the treatment of
nightmares, insomnia and other sleep-related PTSD symptoms.

EVIDENCE LEVEL B
3.1 Prazosin: Randomized Clinical Trials: In an 8-week, placebo-controlled trial, Raskind
and colleagues (Raskind et al. 2007) compared the efficacy of prazosin (mean: 13 mg/day) and
placebo in the treatment of 40 combat veterans with chronic PTSD and intractable nightmares
and other sleep disturbances. In twenty cases, prazosin or placebo were added to a pre-existing
therapeutic scheme. At the end of the study, patients treated with prazosin showed a
significantly greater improvement in the frequency and intensity of trauma-related nightmares
(according to the recurrent distressing dreams item of the CAPS), sleep quality (as measured
by the Pittsburgh Sleep Quality Index, PSQI) (Buysse et al. 1989) and overall PTSD symptoms
severity (according to the CGI-I). Nevertheless, a comparison of the total CAPS scores failed
to show significant differences between the two groups at endpoint. It is noteworthy that
prazosin reduced military trauma-related nightmares compared to nightmares of any kind and
shifted dream characteristics from those typical of trauma-related nightmares toward those of
regular dreams.

Taylor et al. (2008) investigated the efficacy of prazosin (2–6 mg/day; mean: 3.1 mg/day) as
an augmentation strategy in 11 civilian patients with PTSD and distressing dreams. In this 7-
week, classic crossover design study, patients completed random-order three-week long trials
of prazosin and of placebo separated by a 1-week washout period. The author found that
treatment with prazosin was associated with a greater total sleep time (p<0.01), REM sleep
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time (p<0.01) and mean REM period duration (total REM time per night divided by the number
of REM periods per night) (p<0.05). The outcome of the PTSD symptoms, measured by the
PCL-C and CGI-I, was significantly superior (p<0.05) when prazosin was administered instead
of placebo.

In a 20-week, double-blind, placebo-controlled crossover RCT, Raskind et al. (2003) employed
the CAPS and the CGI to measure the therapeutic efficacy of prazosin (mean: 9.5 mg/day) as
an augmentation strategy in 10 veterans with chronic refractory PTSD. The authors reported
that treatment with prazosin not only decreased the severity of nightmares (p<0.01) but also
led to reductions in general posttraumatic symptomatology.

Open Label Studies: In a study with a complex methodological design, Taylor et al. (2006)
studied the role of prazosin as an adjunctive therapy in the treatment of 11 civilian patients
with refractory PTSD (6 patients using SSRIs, 6 using non-SSRIs antidepressants, 3 using
buspirone and 2 using benzodiazepine or zolpidem). This study was divided in three phases.
The first was a one-month open-label trial, where prazosin was used once a day (at night; mean:
3.2 mg/day) and the patients were evaluated with the PCL-C and CGI-S. The doses of prazosin
were gradually increased until a reduction of at least 1 point in the item 2 of the PCL-C
(repeated, disturbing dreams of a stressful experience) was achieved by 11 patients. At the end
of this phase, PCL-C mean score had declined from 67 to 54 (p<0.01), while CGI-S average
score decreased from 4.1 to 3.2 (p<0.01). In the second phase, neuropsychological testing was
carried out. In the third phase, ten patients were treated for two weeks with prazosin b.i.d. with
the maximum nighttime doses achieved in phase 1. At this point, mean CGI-S scores had
dropped from 3.2 to 1.5 (p<0.01).

Peskind et al. (2003) treated 8 elderly veterans and a Holocaust survivor with chronic PTSD
and refractory nightmares with prazosin (2–4 mg/day) for 8 weeks. According to the CGI-I
scores, eight patients were moderate to very much improved by the end of the study. Prazosin
substantially reduced nightmares as assessed by the specific CAPS item (p<0.001).

In a chart review study, Raskind et al. (2002) evaluated the use of adjunctive prazosin in 59
combat veterans with refractory PTSD and frequent nightmares. Patients were divided into 3
groups comprised of those who: 1) did not fill their prazosin prescriptions but returned for
follow-up (controls, n=8); 2) initiated treatment with prazosin but failed to complete 8 weeks
of treatment (n=15); and 3) finished 8 weeks of treatment with prazosin (n=36). For the sake
of analysis, groups 2 and 3 were lumped together as those receiving prazosin. Patients were
assessed with the CGI-I and with the item of the CAPS covering repeated distressing dreams.
Reduction in the nightmares was significantly greater in patients taking prazosin (p<0.0001).
The mean score of CGI-I as applied to nightmares also revealed a significant improvement in
this group.

Anecdotal Reports and Case Series: Daly et al. (2005) treated 23 veterans with complaints of
nightmares (not necessarily associated with PTSD) with prazosin (1–6 mg/day). In 13 cases,
prazosin was used as an adjunctive therapy. After 3 months, nightmares had remitted
completely in 20 patients and partially in two.

Taylor and Raskind (2002) used prazosin (1–4 mg/day) as an adjunctive therapy in 5 patients
with refractory PTSD. After 6 weeks, all patients attained an at least moderate improvement,
according the CGI-I scores for general symptoms and for nightmares. The global score of the
CAPS also decreased by at least 20 points in all patients.
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EVIDENCE LEVEL C
3.2 Propranolol: Open Label Studies: In a study with 12 veterans with chronic PTSD (Kolb
et al. 1984), the administration of propranolol (120–160 mg/day) significantly improved
intrusive thoughts, nightmares, insomnia, outbursts of anger, exaggerated startle reaction and
hypervigilance.

In a clinical trial with 11 children with acute PTSD secondary to sexual and/or physical abuse
(Famularo et al. 1988), the use of propranolol at maximum dose of 2.5 mg/kg/day decreased
intrusive thoughts and hyperarousal symptoms.

EVIDENCE LEVEL D
3.3 Guanfacine: Randomized Clinical Trials: Veterans with chronic PTSD who were either
medication-free or on a stable therapeutic scheme were randomly assigned to be treated with
guanfacine (mean: 2.4 mg/day) (n=29) or with placebo (n=34) for 8 weeks (Neylan et al.
2006). Guanfacine showed no effect on PTSD symptoms, subjective sleep quality, or general
mood disturbances as measured by the CAPS, the Impact of Event Scale- Revised (IES-R)
(Weiss and Marmar 1997), the Hamilton Depression Rating Scale (Hamilton 1960), the
Symptom Checklist-90 Revised (SCL-90R) (Derogatis 1977), the Sleep Quality Index (Buysse
et al. 1989) and the Quality of Life Inventory (Frisch et al. 1992), and was associated with a
number of side effects.

3.4 Clonidine: Open Label Studies: Harmon and Riggs (1996) provided clonidine patches to
7 pre-school children (3 to 6 year-old) with PTSD secondary to abuse and/or neglect. According
to the teachers’ and the attending physicians’ opinion, there was a moderate to marked decrease
in aggressiveness in all children and impulsivity, temper outbursts, emotional lability,
hyperarousal, hypervigilance, generalized anxiety, oppositional behavior, insomnia or
nightmares improved in 71% of the sample.

4. Opioid antagonists
Studies demonstrating increased central opioid activity in individuals with PTSD (van der Kolk
et al. 1989) provided a rationale for preliminary trials of opioid antagonists in the treatment of
PTSD symptoms, mainly numbing and avoidance. So far, however, results have been
inconclusive.

EVIDENCE LEVEL D
4.1 Nalmefene: Open Label Studies: Glover (1993) administered nalmefene, a non-FDA
approved oral opioid antagonist, to 18 combat veterans with chronic PTSD. Eight patients
reported improvement at higher doses and showed a marked decrease of emotional numbing
and of other PTSD symptoms, such as exaggerated startle response, flashbacks, nightmares,
intrusive thoughts and rage attacks.

Naltrexone: Open Label Studies: Lubin et al. (2002) treated 8 patients with chronic PTSD
with naltrexone (100–200 mg/day) for two weeks with disappointing results. Only clinically
insignificant improvements in intrusive and hyperarousal symptoms were observed in the seven
patients who completed the trial. All patients reported early side effects that severely curtailed
the efforts to achieve higher doses.

5. Benzodiazepines
Benzodiazepines enhance GABAergic transmission and exert a inhibitory effect on the
amygdala, a brain structure that is known to be involved in the processing of fear (Davis and
Myers 2002). Given that PTSD shares many of its symptoms with the anxiety disorders and

Berger et al. Page 11

Prog Neuropsychopharmacol Biol Psychiatry. Author manuscript; available in PMC 2010 March 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



that benzodiazepines are efficacious in the treatment of the latter (Hoffman and Mathew
2008), there is rationale for using this class of drugs in the prevention and treatment of PTSD.

EVIDENCE LEVEL D
5.1 Alprazolam: Randomized Clinical Trials: In a 12-week crossover study, Braun et al.
(1990) treated 16 patients suffering from chronic PTSD with alprazolam (1.5–6 mg/day) or
placebo for 5 weeks, with a 2-week washout period in between. Although anxiety symptoms
were significantly alleviated by treatment with alprazolam, no difference involving the PTSD
symptoms per se were reported, as assessed by IES.

Open Label Studies: Gelpin et al. (1996) treated 13 victims of very recent accidents or terrorist
attacks (range of 2–18 days after the traumatic event; mean: 6.7) with either clonazepam (mean:
2.7 mg/day) or alprazolam (2.5 mg/day) and compared them with 13 matched trauma survivors
who were treated as usual (i.e. received no benzodiazepines). After 6 months, the
benzodiazepine group did not differ from the controls in IES and Mississippi Rating Scale for
Combat-Related PTSD-civilian trauma version scores. Furthermore, 9 individuals from the
benzodiazepine group and 3 controls were found to meet diagnostic criteria for PTSD according
to the CAPS.

5.2 Temazepam: Open Label Studies: In a non-blinded trial, Mellman and colleagues
(2002) randomized 21 victims of recent civilian trauma (mean: 14 days) who were manifesting
PTSD symptoms to a 7-day course of temazepam (30 mg/day for 5 days followed by 15 mg/
day for 2 day) or placebo. After six weeks, 55% of the subjects who were treated with
temazepam and 27% of those who received placebo met diagnostic criteria for PTSD, according
to the CAPS. Although treatment with temazepam led to sleep improvement, this positive effect
did not persist after drug discontinuation.

6. Others
EVIDENCE LEVEL D
6.1 Cyproheptadine: Cyproheptadine is an antihistaminic medication that blocks 5HT2A auto-
receptors. Given that H1 antagonism produces sedation and 5HT2A blockade enhances
serotonergic activity, antihistaminic drugs are considered a potentially useful pharmacological
approach to the treatment of PTSD.

Open Label Studies: Clark et al. (1999a) medicated 16 patients with PTSD with
cyproheptadine (4–8 mg/day) during a week. They used the Miami Veterans Administration
Medical Center (VAMC) Post-Sleep Questionnaire to evaluate shifts in sleep patterns and the
frequency of nightmares. However, cyproheptadine failed to show any consistent benefit and
was poorly tolerated by patients.

6.2 Dehydroepiandrosterone (DHEA): It is well-known that cortisol can induce neuronal
damage, particularly hyppocampal atrophy (Sapolsky 2000). Dehydroepiandrosterone is an
endogenous anti-glucocorticoid that protects neurons from the neurotoxic effects of cortisol
(Kalimi et al. 1994; Kaminska et al. 2000). A recent study have reported a negative correlation
between DHEA plasmatic levels and PTSD symptoms, i.e., the higher the DHEA levels, the
lower the severity of the symptoms in individuals with PTSD (Rasmusson et al. 2004).

Open Label Studies: Sangeman et al. (Sageman and Brown 2006) reported having used
DHEA-S (dehydroepiandrosterone sulfate, 25–100 mg/day) to treat 5 women with severe
chronic PTSD resulting from early life physical/sexual abuse. The participants were highly
symptomatic despite having undergone extensive psychotherapy and years of
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pharmacotherapy. This trial led to decreases in dissociation, avoidance, numbing,
reexperiencing, hyperarousal, anger, affective instability, and insomnia symptoms and an
improvement in libido. Although preliminary in nature, these results are encouraging,
particularly considering the severity and chronicity of PTSD in these patients.

6.3 Lithium carbonate: Several studies reported the efficacy of lithium in reducing aggression
and impulsivity (Craft et al. 1987; Lewis 2000; Tyrer et al. 1984; Forster et al. 1995). As these
symptoms are frequently found in PTSD, it has been proposed that lithium might be useful in
the treatment of this condition.

Open Label Studies: Kitchner and Greenstein (1985) used lithium (300–600 mg/day) to treat
5 veterans with refractory PTSD. Four patients reported improvements in anxiety, irritability,
rage and insomnia. The fifth patient improved only when propranolol (10 mg/day) was added
to augment lithium.

DISCUSSION
Antidepressants are considered the primary class of medications for the treatment of PTSD.
Given that several RCTs have repeatedly demonstrated their efficacy (Brady et al. 2000;
Connor et al. 1999; Davidson et al. 2001; Marshall et al. 2001a; Neylan et al. 2001; Tucker
et al. 2001; van der Kolk et al. 1994), it is now well established that SSRIs are the first-line
pharmacotherapy for PTSD (Ursano et al. 2004). Further options include the dual action
selective serotonin and noradrenaline reuptake inhibitors, tricyclics, monoaminoxidase
inhibitors and others (nefazodone, bupropion etc.). The limited number of RCTs assessing
alternative medications to be employed when patients do not tolerate or not respond to
antidepressants poses a challenge to the clinicians. The authors of the present review decided
not to limit the present systematic review to RCTs since open trials and case series are often
the first evidence supporting innovative treatment (Albrecht et al. 2005). Indeed, clinicians in
their daily practice frequently have no controlled clinical trial-based evidence to guide them
through the decision-making process and have to rely on the best available piece of evidence.
Given that the majority of the studies reviewed here suffered from methodological
shortcomings, there is currently no medication for the treatment of PTSD within the level A
of evidence other than antidepressants. Level B of evidence was achieved by risperidone,
olanzapine, lamotrigine, valproate and prazosin. Seven medications warranted level C and 13
level D (Table 1).

In four out of six RCTs with risperidone, this medication was shown to be superior to placebo
in reducting overall PTSD severity (Bartzokis et al. 2005; Monnelly et al. 2003; Padala et
al. 2006; Reich et al. 2004). Only Hamner et al. (2003b) and Rothbaum et al. (2008) failed to
find significant differences. It must be noted, however, that the sample investigated by Hamner
and his collaborators was composed exclusively by war veterans, a population that is
characterized by high levels of refractoriness (Mohamed and Rosenheck 2008) and that their
study duration (5 weeks) was the shortest of all the five RCTs while Rothbaum and colleagues’
study was conducted with a small number of patients refractory to first-line treatment with
sertraline. It is also worth mentioning that none of these six RCTs have demonstrated the
efficacy of risperidone on the symptoms of the avoidance/numbing cluster.

As noted above, the two existing RCTs on olanzapine in PTSD produce conflicting results:
while Stein et al. (2002) found that olanzapine was superior to placebo as an augmentation
therapy in the treatment of 19 male war veterans with refractory PTSD, Butterfield et al.
(2001) found no advantage for olanzapine in a sample of 15 civilian PTSD patients (14 women,
with 4 drop-outs during the study). The inconsistency of the results could be ascribed to several
factors including differences in treatment strategies (augmentation vs. monotherapy),
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demographic make-up of the sample, type of trauma, level of treatment resistance, and time
elapsed since the traumatic event.

It must be kept in mind that the efficacy of the antipsychotics in the treatment of refractory
PTSD may not reflect any specific action on posttraumatic symptoms, but rather their effects
on non-specific symptoms, such as insomnia, nightmares, and associated psychotic ideation.
It is also important to note that since these trials were essentially short-term ones, the possibility
of the occurrence of severe side effects such as metabolic syndrome and tardive dyskinesia
should remain a major concern.

Although anticonvulsants have assumed an ever increasing role in the psychiatric
armamentarium, being now used regularly to treat mood (Carvalho et al. 2007) and anxiety
disorders (Mula et al. 2007), their real worth in the treatment of post-traumatic stress remains
uncertain. Studies on the efficacy of anticonvulsants in PTSD far outnumber those of
antipsychotics, but the former are clearly methodologically inferior to the latter. Only six RCTs
were conducted with anticonvulsants. Most studies described a decrease in the severity PTSD
symptoms after anticonvulsants were added to a pre-existing therapeutic scheme as an
augmentation strategy. Herzberg et al. (1999) reported that lamotrigine as a monotherapy was
effective in reducing general symptoms, reexperiencing and avoidance/numbing, but not
hyperarousal, in treatment-refractory PTSD. Steiner et al. (2007) demonstrated that divalproex
sodium, especially at doses between 500–1,500 mg/day, could ameliorate PTSD symptoms. It
should be noted that this study did not compare the use of divalproate against that of placebo.
However, in a placebo-controled, double-blind study, Davis et al. (2008) found that divalproex
had no discernible effects on the chronic PTSD symptoms of veterans, even in high doses.
Tucker et al. (2007) reported the effectiveness of topiramate as a monotherapy in ameliorating
symptoms of reexperiencing (but not the global scores of PTSD). These findings were
replicated by Lindley et al. (2007), who used topiramate as an augmentation strategy. Davidson
et al. (2007) failed to demonstrate the superiority of tiagabine over placebo in the treatment of
232 civilian patients with PTSD, as determined by four differents outcomes measures, even
after excluding patients with history of unresponsiviness to PTSD treatment.

Prazosin, an adrenergic-inhibiting agent, is a promising alternative in the treatment of PTSD,
particularly when trauma-related nightmares and sleep disturbances are prominent symptoms,
as shown by three recent RCTs. Taylor et al. (2008) found that prazosin not only improved the
physiological patterns of sleep and produced positive qualitative changes in the character of
pathological dreams, but also reduced overall PTSD severity, as measured by PCL-C. Raskind
et al. (2007) showed a significant reduction in nightmares (through the distressing dreams item
of the CAPS), improvement of sleep quality (as measured by the PSQI) and decrease of the
severity of PTSD symptoms (assessed through the CGI-I) in veterans medicated with prazosin,
as compared to those treated with placebo. Nevertheless, no significant differences were found
in CAPS total scores. Finally, Raskind et al. (2003) reported that prazosin was effective for
treating symptoms of the re-experiencing, avoidance/numbing, and hyperarousal clusters in
treatment-resistant PTSD. Other adrenergic-inhibiting agents such as propranolol and
clonidine were not yet evaluated by RCTs, but the few open-label studies published so far
suggest that these drugs can alleviate some sleep disturbances (i.e. nightmares) and especially
hyperarousal symptoms. A recent RCT showed that guanfacine (either as an augmentation
strategy or as monotherapy) was ineffective in the treatment of PTSD symptoms (Neylan et
al. 2006).

Benzodiazepines are frequently prescribed by physicians in the aftermath of a traumatic event
in an effort to prevent the development of psychological sequelae or, if PTSD eventually arises,
to reduce active post-traumatic symptoms, like hypervigilance, or control associated non-
specific behavioral disturbances, such as marked anxiety or agitation.
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Thus far, there is no compelling scientific evidence of the effectiveness of benzodiazepines
either in the prevention of PTSD or in the treatment of its core symptoms although clinical
experience suggests that they may improve sleep and agitation, at least in the short term. These
limited advantages must be weighted against the marked potential for addiction that
characterizes this class of drugs, particularly considering that PTSD patients have higher rates
of drug abuse/dependence than the general population (Kessler et al. 1995). Recently, Westra
et al. (2004) have reported that individuals with anxiety disorders who take benzodiazepines
exhibit a reduced capacity to remember material presented in cognitive-behavioral therapy and
hypothesized that this memory impairment may account for the lower efficacy of this modality
of psychotherapy in these patients (Westra et al., 2004). In addition, a few studies suggest that
benzodiazepines may contribute to the development and/or chronification of posttraumatic
symptoms (Gelpin et al. 1996; Mellman et al. 2002). Following the fundamental principle of
Medicine, “primum non nocere”, future RCTs should further investigate the potentially
iatrogenic effects of benzodiazepines before they can be safely recommended for the treatment
of PTSD.

The scientific evidence supporting the use of opioids antagonists in PTSD is still limited: two
existing open-label trials showed disappointing results (Glover 1993; Lubin et al. 2002).

Altough the use of cyproheptadine in the treatment of PTSD has a good rationale, the only
open-label trial available found low efficacy and a high rate of adverse effects. Others drugs,
such as dehydroepiandrosterone and propranolol, may eventually turn out to be clinically
useful, but for now the few existing studies suffer from methodological limitations.

The studies reviewed here must be taken with caution for several reasons. First, many of these
studies failed to specify whether the medications were employed as a monotherapy or as an
augmentation strategy. This is a serious methodological problem that not only jeopardizes the
comparability of the studies, but also limits their clinical usefulness. Second, the majority of
the case reports and open label trials reported positive results with several medications that had
not yet been otherwise rigorously evaluated in the this context. A publication bias could explain
the predominance of favorable results in this literature, given that editors and authors tend to
favor positive findings. Third, the majority of these studies were carried out with combat
veterans, a population that is notoriously refractory to conventional treatment, making the
results difficult to extrapolate to civilian samples. Fourth, the criteria for therapeutic response
currently adopted are based on partial improvement rather than on full remission and may
overestimate the clinical significance of even modest symptomatic improvement in PTSD. For
instance, when the definition of clinical response adopted is a reduction ≥ 30% in CAPS scores,
it is likely that many patients considered to be responders are continuing to suffer from
clinically relevant subsyndromal PTSD, a condition that is known to be associated with
substantial impairment (Marshall et al. 2001b). Finally, the system of classification of the level
of scientific evidence used in this review did not take into consideration the number of
participants in the studies.

CONCLUSIONS
The well-known difficulties in managing PTSD are aggravated when the patient does not
respond to or do not tolerate treatment with antidepressants. Our review of the literature
suggested that, in these cases, there are a few alternatives to be considered. Risperidone is the
medication with the strongest empirical support for a role as an alternative treatment of PTSD,
particularly as an augmentation strategy, despite not having its efficacy demonstrated on
avoidance and emotional numbing symptoms. Given its safety profile, risperidone can be
envisaged as an effective add-on therapy in cases where patients could not reap full benefits
from the treatment with SSRIs.

Berger et al. Page 15

Prog Neuropsychopharmacol Biol Psychiatry. Author manuscript; available in PMC 2010 March 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Another promising medication is prazosin, particularly in cases where trauma-related
nightmares and insomnia are prominent complaints. This finding highlights the facts that
symptoms of PTSD are heterogeneous and each of them may respond differently to specific
medication and provides a strong stimulus for investigating new symptom-specific drugs.
Unfortunately, the symptom cluster that is associated with more severe functional impairment
- avoidance/numbing - is the one that is less responsive to available alternative
pharmacotherapic agents.

On a negative note, it was surprising to find that one of the most deeply entrenched habits of
clinicians, that of treating acutely traumatized patients with benzodiazepines in an attempt to
minimize putative psychological sequelae, not only lacks empirical support but may also have
the opposite effect. Efforts should be made to educate clinicians about the proper management
of acute psychological trauma.

It must be emphasized that the choice of a medication should take into consideration not only
the nature and the severity of the posttraumatic symptoms, but also the existence of associated
comorbidities, the history of previous treatment trials, the possibility of drug interactions, the
occurrence of side effects, and the physical and psychological conditions of the patient.
Hopefully, future controlled randomized trials with newer drugs will be able to address many
of the uncertainties that plague current knowledge about the treatment of PTSD and teach us
innovative ways to reduce the suffering and the disability associated with this disorder.

ABBREVIATIONS
AP, Atypical Antipsychotics
b.i.d, bis in die or twice a day
BPRS, Brief Psychiatric Rating Scale
CAPS, Clinician Administered Posttraumatic Stress Disorder Scale
CGI, Clinical Global Impression
CGI-I, Clinical Global Impressions scale - Improvement item
CGI-S, Clinical Global Impressions - Severity of Illness Scale
CNS, Central Nervous System
CRF, Corticotropin Release Factor
DGRP, Physician Administered Duke Global Rating for PTSD Scale
DHEA, Dehydroepiandrosterone
DHEA-S, dehydroepiandrosterone sulfate
DTS, Davidson Trauma Scale
ER, Extended Release
FDA, Food and Drug Administration
GABA, Gamma-Aminobutyric Acid
IES-R, Impact of Event Scale- Revised
mg, Milligram
mg/kg/day, Milligram per Kilogram per Day
ng/ml, Nanograms per Millilitre
PANSS, The Positive and Negative Symptoms Scale
PCL-C, Posttraumatic Checklist - Civilian Version
PGI-I, Patient Global Impression - Improvement scale
PSS-SR, Posttraumatic Stress Disorder Symptoms Scale–Self Report
PTSD, Posttraumatic Stress Disorder
PTSD-I, Posttraumatic Stress Disorder Interview
PSQI, Pittsburgh Sleep Quality Index
RCTs, Randomized Clinical Trials
REM, Rapid Eye Movement
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SCL-90R, Symptom Checklist-90 Revised
SNRI, Serotonin-norepinephrine Reuptake Inhibitor
SPRINT, Short PTSD Rating Interview
SSRIs, Selective Serotonin Reuptake Inhibitors
TOP-8, Treatment Outcomes PTSD Scale
TSCC, Traumatic Symptom Checklist in Children
VAMC, Miami Veterans Administration Medical Center
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