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Abstract
To evaluate the outcomes of the antiarousal medications valproate, risperidone, and
quetiapine on completion of treatment of cognitive processing therapy (CPT) for
PTSD. A case series of fifty treatment-seeking adult (≥18 years) veterans with mild
traumatic brain injury and combat-related PTSD who had unsuccessful trials of 2 or
more first-line agents and previously declined treatment with trauma-focused therapy,
seen at the psychiatric outpatient services of the local Polytrauma Rehabilitation
Center from January 1, 2014, through December 31, 2017. Patients were prescribed
valproate (n = 8), risperidone (n = 17), or quetiapine (n = 25) and were referred for
individual weekly treatment with CPT. Outcome measurements of interest were mea-
sures of engagement and completion rate of CPT, PTSD Checklist total score (range,
0–80; higher scores indicate greater PTSD severity) and arousal subscale score (range,
0–24; higher scores indicate greater arousal severity), and clinical observations of
sleep variables. Of the 50 patients included in the study, 48 (96%) were men; mean
(SD) age was 36 (8) years. Eighteen (86%) patients initially receiving quetiapine and
none taking valproate or risperidone became adequately engaged in and completed
CPT. Among patients who completed CPT, the mean decrease in the PTSD Checklist
score was 25 [95% CI, 30 to 20] and 9 (50%) patients no longer met criteria for
PTSD. These preliminary findings support quetiapine as an adjunctive medication to
facilitate CPT. A pragmatic trial is needed to evaluate the efficacy, safety, and
feasibility of quetiapine to improve engagement in and completion rate of CPT.
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Introduction

Mild traumatic brain injury (mTBI) is considered a signature wound among post-9/11veterans.
[1] Most veterans have a concurrent diagnosis of posttraumatic stress disorder (PTSD) that
results in diagnostic challenges given the overlap of symptoms with mTBI. [2–4] Unremitted
PTSD interferes with rehabilitation outcomes [5, 6] and leads to persistent post-concussive
symptoms and impaired functioning. [1, 7, 8]

Sertraline and paroxetine, both selective serotonin-reuptake inhibitors (SSRIs), are the only
2 medications approved by the US Food and Drug Administration for the treatment of PTSD.
[9] The Department of Veterans Affairs (VA) and the Department of Defense clinical practice
guidelines recommend SSRIs as a first-line treatment [10]. However, the limited effectiveness
of SSRIs is evident in an Institute of Medicine review [11], which concluded that SSRI’s
efficacy is particularly limited for patients with PTSD due to military combat exposure.
Limited SSRI efficacy results in multiple problems for veterans and the VA system by: (1)
leading to the use of multiple medication polypharmacy practices that add the burden of
adverse effects for veterans, (2) adding cost to the VA system even though still failing to
achieve remission, and (3) exacerbating postconcussive mTBI symptoms, which make reha-
bilitation and recovery difficult. [12, 13] Thus, there is a need for the development of more
effective medication approaches and the use of pragmatic trials to evaluate these approaches as
conducted within the general VA population.

Trauma-focused therapies (i.e., cognitive processing therapy [CPT] and prolonged exposure
therapy) have the most robust evidence bases for PTSD treatment and have gained wide
acceptance as a standard of care in VA and Department of Defense practice settings. [14–16]
Average dropout rates reported from trauma-focused therapies range from 20% to 44% and
discomfort due to hyperarousal is the commonly reported cause of dropout. [17–23] A study of
standard care in the South Texas Veterans Health Care System PTSD clinic [17] showed
significant reduction in PTSD checklist scores with CPT for treatment completers, but dropout
rates were high (32%–44%). Comparisons of treatment completers with dropouts in intent-to-
treat samples consistently show superior outcomes when patients engage in and complete
trauma-focused therapy. This suggests that failure to engage in and complete treatment is one
factor preventing optimal outcomes of therapy [22, 24]. However, many patients express fear
or concern regarding the potential of trauma-focused therapy to evoke arousal, which then
prevents them from engaging in treatment. [25] Cognitive processing and fear extinction
through deliberate, systematic confrontation with trauma-related feared beliefs, emotions,
and stimuli during trauma-focused therapy are associated with substantial hyperarousal, which
is associated with avoidance behavior leading to dropout from treatment and related disability.
[17, 21–23, 26, 27] Therefore, trauma-focused therapy has a large effect size for patients
adherent to therapy; however, there is room for improvement in the metrics of patient
engagement, retention in treatment, and achievement of greater overall remission rates.

One possible approach, considered recently for the design of clinical trials focused on
PTSD treatment, is to identify target systems involved in cognitive processing and fear
extinction and explore medications that enhance the targeted approach of trauma-focused
therapies. [28–35] A recent pilot trial of intranasal oxytocin compared with placebo showed
lower PTSD symptoms and higher working alliance scores when combined with prolonged
exposure therapy. [36] Emotional processing theory posits that fear activation is an essential
component of successful PTSD treatment, and the extent of emotional reactions during
trauma-focused therapy has been associated with the magnitude of clinical improvement.
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[37] However, it is not clear whether physiologic arousal per se is a necessary component of
fear extinction learning or is just a secondary consequence of the more critical component of
extinction involving fear-related stimuli under the safe conditions of therapy. Indeed, biologic-
based learning models posit that cue-induced amygdala activation is inhibited by the medial
prefrontal cortex through learning expectancy violation rather than from habituation of
physiologic arousal per se. [38] Therefore, we hypothesized that an antiarousal medication
that reduces the physiologic arousal or distress associated with trauma-focused therapy
treatment could reduce therapy-related avoidance behavior, thereby facilitating greater patient
engagement, symptom reduction, and overall remission rates.

Previous work suggested that psychosedation of arousal with benzodiazepines may be
counter-therapeutic because alprazolam impaired fear extinction learning during virtual
reality-based exposure therapy. [39–41] However, countertherapeutic effects of benzodiaze-
pines could be due to γ-aminobutyric acid (GABA)-mediated impairment of the fear-extinction
learning that must occur with trauma-focused therapies. [41] In studies of psychopharmacologic
treatment of PTSD, adjunctive use of risperidone [42] and valproate [43] did not show superior
effects on lessening of PTSD symptoms compared with placebo. In contrast, a small, placebo-
controlled trial of quetiapine reported reduced arousal and reexperiencing of PTSD symptoms
in veterans [44], although few patients achieved remission. These data suggest that risperidone,
valproate, and quetiapine may have limited value as the mainstay treatment, but their possible
efficacy to facilitate trauma-focused therapy is less clear. This case series addresses this gap in
the literature by examining the synergistic effects of antiarousal medications valproate, risper-
idone, and quetiapine to facilitate the benefits of a trauma-focused therapy.

Methods

Setting

Polytrauma Rehabilitation Center is housed within an urban Veterans Health Care System. The
center provides a continuum of care for patients with TBI and other polytraumatic injuries,
including the postacute phase of specialized rehabilitation services for those who have
experienced an mTBI. The TBI clinic within the rehabilitation center has implemented a
collaborative care model that includes a neuropsychiatrist to provide medication and clinical
psychologists to provide trauma-focused therapy to the patients with PTSD, which is the most
common psychiatric diagnosis (90%) within the clinic. Cognitive processing therapy (CPT)
[45] is the trauma-focused therapy used for the treatment of PTSD in the TBI clinic as the
standard of care.

The study was approved by the Institutional Review Board of the local academic institution,
which serves as the institutional review board of record for the affiliated Veterans Health Care
System.

Procedures

One of us has served as the assigned neuropsychiatrist within the TBI clinic since 2012. The
present study was conducted from January 1, 2014, through December 31, 2017. He therefore
had the opportunity to systematically evaluate the use of several antiarousal medications in
patients with PTSD (N = 73) who were resistant to engage in CPT for PTSD as recommended
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by the psychologist due to fear of hyperarousal. During neuropsychiatric evaluation, the most
of these patients reported distressing hyperarousal symptoms as the primary reason for refusal
to engage in CPT. Many patients agreed to reconsider CPT if arousal symptoms were stabilized
by medication. Following the local VA treatment guidelines, antipsychotic medication can be
used off-label only after at least 2 or 3 failed trials of SSRIs and serotonin-norepinephrine
reuptake inhibitors. All of these patients also had failed several trials of standard psychophar-
macologic treatment. Patients who had been taking other standard-of-care psychotropic
medications had their medications tapered off as per clinical guidelines. We began by using
valproate (n = 15), which did not improve engagement in CPT, and the sedating effect of the
medication caused significant daytime fatigue, sleepiness, and cognitive slowing. We next
tried risperidone (n = 30), which probably caused severe daytime sedation due to its long
duration of action, and did not show any benefit to increase engagement of patients in CPT.
Then, a small trial of quetiapine monotherapy in veterans showed reduced arousal and
reexperiencing of PTSD symptoms [44], so we began using quetiapine (n = 25). Quetiapine
monotherapy improved sleep measures and increased the willingness of veterans to engage in
and complete CPT. After the benefits noted with quetiapine for CPT, we also tried quetiapine
for patients (n = 3) referred for prolonged exposure therapy. After stabilization of arousal
symptoms, a total of 8 patients receiving valproate, 17 patients receiving risperidone, and 25
patients receiving quetiapine agreed to begin trauma-focused therapy. The flow of patients
through these procedures is reported in Fig. 1.

73 Veterans with PTSD and mTBI who were resistant to trauma-focused therapy
agreed to a trial of anti-arousal arousal medication for stabilization prior to consent

(n=8) consented
Post-Stabilization

(n=5) Began 
Therapy

Engaged (n=0)

Completed (n=0)

(n=6) Began 
Therapy

Engaged (n=0)

Completed (n=0)

(n=21)* Began 
Therapy

Engaged (n=18)*

Completed (n=18)*

*  (n=3) Prolonged Exposure Therapy

(n=30) given 
Risperidone

(n=15) given 
Valproate

(n=28)* given 
Quetiapine

2014- 2015 2016-2017

7 declined consent 13 declined consent 3 declined consent

2013

(n=17) consented
Post-Stabilization

(n=25) consented
Post-Stabilization

Consort Chart showing # patients
consenting to, engaging, and completing Trauma-Focused Therapy

3 did not begin 11 did not begin 4 did not begin

5 did not engage 6 did not engage 3 did not engage

Fig. 1 Number of patients consenting to, engaging in, and completing trauma-focused therapy
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Participants

Patients were initially evaluated by Rehabilitation Medicine and referred for comprehensive
evaluation and treatment based on history and identification of persistent mTBI symptoms.
Significant psychiatric and behavioral symptoms warranted psychiatric evaluation by the
neuropsychiatrist who confirmed that patients met diagnostic criteria (DSM-5) for PTSD. All
patients included in this case series were diagnosed with PTSD and mTBI and were found to
have significant hyperarousal symptoms measured by the PTSD Checklist for DSM-5 (PCL-
5), which were affecting social and occupational functioning. Excluded from this case series
were patients with (1) a lifetime history of psychosis, bipolar disorder, neurocognitive disorder,
or current suicidal risk; (2) current substance use disorder severe enough to require medical
detoxification or seizure disorder; (3) intolerance to valproate, risperidone, or quetiapine or
current use of medications that could confound data (benzodiazepines, opioids); or (4) a
history of clinically unstable heart, lung, liver, renal, or endocrinologic condition; diabetes;
or current or known history of cardiac arrhythmia or QTc interval of 450 milliseconds or more.
Also excluded were pregnant or lactating women and those of child-bearing potential not using
a reliable method of contraception. Patients requiring other medications for general medical
conditions that might have antiarousal effects, such as antihypertensive medications and β-
blockers, for hypertension; antithyroid medications for hyperthyroidism; and/or antiepileptic
medications, such as levetiracetam or carbamazepine, for a seizure disorder must have been on
a stable dose for at least 1 month before beginning the treatment and maintain a stable dose
throughout the treatment.

Medications

Valproate is an anticonvulsant used primarily to treat epilepsy and bipolar disorder and
sometimes to prevent migraine headaches. Its mechanism of action includes increasing the
amount of GABA production, blocking voltage-gated sodium channels, and inhibiting histone
deacetylases. [46] Risperidone is an atypical antipsychotic medication with actions at multiple
brain receptors, including dopaminergic, serotonergic, adrenergic, histaminic, and muscarinic.
It is mainly used to treat schizophrenia and bipolar disorder. [47, 48] Quetiapine is also an
atypical antipsychotic with a broad spectrum of actions similar to those of risperidone but
shorter in duration (8–10 h). Quetiapine is approved by the US Food and Drug Administration
for the treatment of schizophrenia [49] and bipolar disorder [50] and as an adjunct to treatment
of major depressive disorder [51] when combined with another antidepressant.

Valproate, risperidone, or quetiapine monotherapy was initiated at a low dose at bedtime
and then increased weekly as tolerated. Flexible dosing continued until patients were clinically
stable on adequate therapeutic dosages without any significant adverse effects. Doses were
adjusted using medical criteria, including response and clinical discretion, to achieve symptom
control and minimize adverse effects. Medications were dispensed by the VA outpatient
pharmacy. Adherence was assessed by pharmacy records.

Trauma-Focused Therapies

At the local Polytrauma Rehabilitation Program, CPT is delivered in twelve 60-min sessions
following the model established by Resick et al. [45] and prolonged exposure therapy is
delivered in ten 90-min sessions following the model established by Foa. [14]
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Definitions of Begin, Engage, and Completion of Trauma-Focused Therapy

Begin Treatment Each patient was considered to begin treatment if they attended session 1 of
therapy.

Engaged in Treatment With the CPT protocol, the participant is asked to write a full account
of the most traumatic event with sensory details by session 4 and with the prolonged exposure
therapy protocol, the first exposure sessions begin in session 3. We have established 2
measures of engagement in trauma-focused therapy treatment. The first is continuing treatment
at least until session 4 (i.e., after writing trauma narrative in CPT or 2 exposure sessions in
prolonged exposure therapy) and the second is being adherent to the treatment as per
therapist’s report in the medical record.

Completion of Treatment Treatment was considered complete when patients finished 12
sessions of CPT or 10 sessions of prolonged exposure.

Primary PTSD Measures and Secondary Arousal Measures

The PTSD Checklist for DSM-5 (PCL-5) [52] is a 20-item self-report assessing PTSD
severity (score range, 0–80; higher scores indicate greater PTSD severity). Patients
completed the PCL-5 before every therapy session and total and symptom cluster
scores are recorded by the treating psychologist. A PCL-5 score of 34 is considered
as an optimal cutoff level for the diagnosis of PTSD. [53] Arousal cluster severity
scores were obtained by summing the items 15–20 of PCL-5 (score range, 0–24;
higher scores indicate greater arousal severity). We also collected patient self-reported
disturbances in sleep onset, reduced sleep duration, interruptions, and nightmares as
measures of arousal severity.

Throughout rehabilitation treatment, all of the patients continued to attend their
visits with rehabilitation therapists, as well as the neuropsychiatrist and psycholo-
gists. Patients who either did not attend any trauma-focused therapy session or
dropped out from therapy after attending at least 1 session continued to receive
standard-of-care pharmacologic management and psychological treatment, including
cognitive behavioral therapy focused on cognitive restructuring rather than focusing
on the trauma.

Data Collection and Analysis

We collected demographic data (age, sex, race/ethnicity, and educational and marital
status) and retained the participant’s name and last 4 digits of their social security
number for identification. From the VA’s electronic health record maintained by the
Polytrauma Rehabilitation Center, we collected self-reported PTSD symptom severity
collected on the PCL-5 and self-reported sleep measures systematically documented
by the neuropsychiatrist. We also extracted measures of therapy engagement and
completion from the health record.

We analyzed data from the 50 patients who agreed to participate in therapy after an
adequate course of treatment with antiarousal medication.
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Statistical Analysis

Descriptive statistics were calculated for demographic variables and baseline clinical charac-
teristics for the 3 treatment conditions. Data are expressed as the means (SDs) or proportions of
patients. Statistical significance of the difference between before and after treatment means
was determined using paired t tests. For all analyses, P < .05 was considered to be statistically
significant.

Results

Demographics

Demographic characteristics are reported in Table 1. The mean (SD) age of the patients was 36
(8) years and 48 (96%) were male. Table 2 shows previous medications used at baseline that
failed to manage psychiatric symptoms. Common medications were SSRIs (especially sertra-
line), trazodone, and prazosin.

Primary Outcome of Engagement and Completion Rate of CPT Treatment

The CONSORT chart is shown in Fig. 1. After initial interest to start therapy, many
patients with initial quetiapine treatment began trauma-focused therapy (valproate, 5
[63%]; risperidone, 6 [35%]; and quetiapine, 21 [84%]; p = 0.03). Most patients who
began treatment while in a quetiapine trial (18 [86%]; p = .01) were engaged in
treatment and completed it compared with valproate (0) and risperidone (0). Three
patients who were referred for prolonged exposure therapy began, became adequately
engaged in, and completed it. Nine of the 18 completers had a history of failing to
complete trauma-focused therapy.

PCL-5 Scores for Completers

PCL-5 scores decreased in the patients who completed CPT as shown in Fig. 2.
Patients who completed CPT had lower mean PCL-5 scores at the end of treatment
compared with baseline (37 vs 62, respectively; difference, 25; 95% CI, 30 to 20;
t34 = 9.61; p < .001). There was a 50% decrease in the rate of PTSD diagnosis from
baseline to end of treatment for treatment completers, and the completers also had
significantly lower mean arousal subscale of PCL–5 scores at the end of treatment
compared with baseline (10 vs 20, respectively; difference, 10; 95% CI, 12 to 8;
t34 = 9.90; p < .001).

Sleep Outcomes

Patients taking quetiapine reported more improvement in sleep interruptions (16 [73%])
compared with valproate (n = 0) and risperidone (2 [12%]). Similarly, patients taking
quetiapine reported more improvement in nightmares (19 [79%]) compared with valproate
(n = 0) and risperidone (1 [6%]). Sleep latency and duration improved with all the 3 antiarousal
treatments, as shown in Table 3.
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Discussion

The results of the current clinical case series show that it is possible to use
antiarousal psychiatric medication as an adjunct to help mTBI patients with PTSD
to engage in trauma-focused therapy, even though they were initially resistant to such

Table 1 Demographic and clinical characteristics of patients by treatment condition

Characteristics Antiarousal Monotherapy, No. (%)

Valproate (n = 8) Risperidone (n = 17) Quetiapine (n = 25)

Demographic
Age, mean (SD), y 34 (7) 36 (10) 37 (8)
Sex
Men 8 (100) 16 (94) 24 (96)
Women 0 1 (6) 1 (4)
Marital Status
Not Married 3 (38) 14 (82) 18 (72)
Married or Cohabiting 5 (63) 3 (18) 7 (28)
Educational status
GED 1 (13) 3 (18) 2 (8)
High School Diploma 5 (63) 5 (29) 13 (52)
Some College 0 5 (29) 7 (28)
College Degree 2 (25) 4 (24) 3 (12)
Employment Status
Full time 3 (38) 5 (29) 12 (48)
Part time 1 (13) 1 (6) 0
Not employed 4 (50) 11 (65) 13 (52)
Ethnicity
Hispanic 3 (38) 6 (35) 8 (32)
Non-Hispanic 5 (63) 11 (65) 17 (68)
Race
Asian 0 0 2 (8)
Black 0 4 (24) 5 (20)
White 8 (100) 13 (76) 18 (72)
Military
No. of times deployed
1 or 2 5 (63) 8 (47) 14 (56)
≥ 3 3 (38) 9 (53) 11 (44)
Baseline
Time since diagnosis of PTSD, mean (SD), y 3 (3) 2 (2) 3 (2)
PCL-5, mean (SD)a 61 (9) (n = 6) 62 (13) (n = 15) 63 (19) (n = 22)
Arousal subscale, mean (SD)a 19 (3) (n = 6) 19 (04) (n = 15) 20 (03) (n = 22)
Depressive symptoms 8 (100) 13 (76) 17 (68)
Substance Use Disorder 6 (75) 7 (41) 13 (52)
No. of failed TFTs 2 (25) 3 (18) 11 (44)
No. of psychotropic medications in use per day at baseline
0 3 (38) 4 (24) 3 (12)
1 1 (13) 1 (6) 1 (4)
2 2 (25) 5 (29) 8 (32)
≥ 3 2 (25) 7 (41) 13 (52)
Treatment dosage, mean (range), mg 1625 (1500–2000) 2 (1–4) 180 (50–400)

Abbreviations: GED General educational development, PCL-5 PTSD Checklist for DSM-5, PTSD Posttraumatic
stress disorder, TFT, Treatment-focused therapies
a Sample sizes were different as these scores are taken from the standard-of-care assessment found in the
electronic health record
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treatment and had several trials of standard psychopharmacologic treatment had failed.
Quetiapine monotherapy, but not risperidone or valproate, was successful in helping
patients in our polytrauma rehabilitation program to engage in and complete standard-
of-care treatment with trauma-focused therapy (primarily CPT). After discontinuation
of other psychiatric treatments, quetiapine monotherapy helped 72% of patients to
engage in and complete a standard course of therapy. Although some patients who
were receiving risperidone or valproate (35% and 63%, respectively) consented to
therapy, none of them engaged sufficiently to progress to session 4 of CPT where full
a written narrative of their trauma was discussed.

Table 2 Past failed medications and medications at baseline for the 3 treatment conditions

Medication Past Failed Medication Trials, No. Medications at Baseline, No.

Valproate Risperidone Quetiapine Valproate Risperidone Quetiapine

Antidepressants
Sertraline 4 7 15 1 7 3
Other SSRIs, SNRIs 10 5 20 3 3 8
Others 8 6 17 3 4 10
Sympatholytic
Prazosin 5 3 11 1 4 11
Sleep aids
Trazodone 3 7 9 2 6 13
Nonbenzodiazepine 5 5 14 2 3 7
Mood stabilizers 1 5 6 2
Benzodiazepines 5 3 4
Hydroxyzine 1 1 2 7

Abbreviations: SNRIs Serotonin-norepinephrine reuptake inhibitors, SSRIs Selective serotonin-reuptake
inhibitors
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Consistent with previous findings that patients who engage in therapy demonstrate clinically
significant improvements, [22] using before to after treatment standard-of-care assessments, we
found that patients who received quetiapine treatment and completed therapy had significantly
reduced PCL total scores and arousal subscale scores, and 50% of these veterans achieved a
remission criterion of PCL score less than 34. [53] Although all 3 medications were shown to
improve some patient self-reported sleep variables, quetiapine generally was superior to
risperidone and valproate and this was particularly true for nightmares and sleep interruption
reports. Adverse effects of quetiapine were generally tolerable, but both risperidone and
valproate caused daytime sedative effects that were clinically significant and yet without
showing any increase in patient engagement in therapy.

This preliminary work suggests that psychosedation per se is not necessarily beneficial, but that
quetiapine exerted anti-arousal effects that reduced PCL scores, improved sleep, and enhanced
patient engagement and retention in trauma-focused therapy. This challenges the presumption that
antiarousal effects of psychiatric medication may be countertherapeutic. We suggest that the broad
spectrum of quetiapine’s neuropharmacologic effects having antiarousal and sleep promoting effects
[54] could have promoted therapy engagement by ameliorating the unpleasant arousal associated
with trauma-focused therapy. More particularly, its absence of effects on GABA and GABA
receptors [55] may have allowed the fear extinction learning required for effective treatment without
any amnestic effects. Quetiapine also allows reduction of sleep disruption without impairing sleep
architecture [56] that might have benefited patients undergoing the new learning occurring in
trauma-focused therapies compared with other medications used. [57]

These results make quetiapine well suited to repurpose an already approved drug for a
randomized clinical trial using a pragmatic effectiveness approach to evaluate it for the
treatment of PTSD in veterans with mTBI. These future studies will be critical to advance
our understanding of how adequate management of arousal disturbance can safely and
effectively improve engagement and retention in treatment-seeking participants and hence
achieve greater remission rates for veterans experiencing this chronic and debilitating illness. It
will also be a very significant step in the management of mTBI by showing that certain
medications can effectively improve remission rate from PTSD within the VA standards of
care programs and minimize polypharmacy practices. Improved patient engagement and
retention in more effective treatments will ensure that dedicated resources achieve the best
possible outcomes and thereby benefit the VA by reducing the ongoing demands of an
unremitted chronic disease in veterans.

Quetiapine has risks and adverse effects, although none of these should prevent its effective
use in PTSD treatment for 10 to12 weeks of trauma-focused therapy. Quetiapine may cause

Table 3 Improvement in sleep for the 3 treatment conditions

No. / n (%)

Antiarousal Monotherapy

VALPROATE RISPERIDONE QUETIAPINE

Latency 4/8 (50) 10/16 (63) 14/16 (88)
Total Sleep Time 2/8 (25) 10/17 (59) 19/23 (83)
Interruption 0/8 2/17 (12) 16/22 (73)
Nightmares 0/8 1/17 (6) 19/24 (79)
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sedation, which can be used to benefit regularization of circadian rhythm by starting a low
dose scheduled at bedtime and slowly adjusting as tolerated to desired effects. When pre-
scribed at high doses for longer durations of treatment in patients with severe mentally illness,
quetiapine increases a dose-dependent risk for diabetes and heart diseases by causing meta-
bolic dysregulation. Whereas, quetiapine monotherapy was well tolerated in a previous trial
(n = 80) and showed no significant differences among groups in weight and metabolic
parameters. [44] This medication has also been shown to cause prolongation of the QTc
interval. This complication can be avoided by screening out veterans with prolonged QTc
intervals (≥450 milliseconds) by a pre-initiation electrocardiogram. Antipsychotic medications,
typical more so than atypical agents, are known to cause extrapyramidal symptoms due to
dopamine blockade properties. Extrapyramidal symptoms are generally least common with
quetiapine compared with other antipsychotics.

Limitations

The first and foremost limitation of this study is that it is a stepwise and sequential trial of open-
label medication as we tried antiarousal medications followingVA guidelines for restricted drug
request in a clinical setting. Another limitation of this study is the use of CPT in most of the
patients, as CPT is used as a standard-of-care trauma-focused therapy in our clinic. Prolonged
exposure therapy, which we could use in only 3 patients, has the strongest evidence and is
considered the most effective treatment. However, prolonged exposure therapy is one of the
greatest concerns that patients and clinicians express because of its potential to evoke arousal
contributing to avoidance, which initially may curtail engagement and later may cause discon-
tinuation of treatment. [25] These findings warrant the need for wider-scale, randomized,
placebo-controlled, pragmatic trials conducted in conjunction with concurrent TBI-related
rehabilitation services to evaluate the efficacy of quetiapine monotherapy as an adjunct to
facilitate prolonged exposure therapy compared with the treatment as usual psychiatric
polypharmacy medication practice, which prohibits quetiapine use.

Conclusions

This case series evaluating antiarousal medication treatment demonstrated preliminary
data to support our hypothesis that quetiapine monotherapy can facilitate rehabilitation
and recovery for veterans with mTBI and PTSD by enhancing engagement and
completion rate of CPT for PTSD and can do so without the complications of other
standard-of-care polypharmacy practices.
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