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ABSTRACT ~ Objectives: A previous randomized placebo-controlled trial in military 
veterans posttraumatic stress disorder (PTSD) found that quetiapine improved global 
PTSD symptoms severity, depression and anxiety as well as the re-experiencing and 
hypearousal clusters. However, it is not known if individual symptoms had a preferential 
response to this medication. The goal of this study was to analyze the individual symptom 
response in this group of patients. Methods: Data from a previous trial was re-analyzed. 
Each of the of the scale items was analyzed individually using Repeated Measures 
Analysis of Variance. Results: Compared to placebo, there was a signif icant decline in 
the Clinician-Administered PTSD Scale intrusive memories and insomnia questions. In 
the Davidson Trauma Scale, greater improvements were observed on irritability, dif-
f iculty concentrating, hyperstartle and a trend was observed on avoiding thoughts or 
feelings about the event. Greater improvements compared with placebo were noted on 
the Hamilton Depression (HAM-D) middle and late insomnia items. On the Hamilton 
Anxiety scale (HAM-A), the insomnia item was significantly improved. Conclusions: 
Quetiapine demonstrated greater effect than placebo on several symptoms. The strongest 
response was seen on insomnia, which the highest significance level on the CAPS. The 
insomnia items of both the HAM-D and HAM-A also demonstrated improvement with 
quetiapine. These f inding indicate quetiapine improved sleep measure. Insomnia can be a 
diff icult problem to treat in PTSD patients, therefore quetiapine should be considered in 
diff icult cases. Psychopharmacology Bulletin. 2018;48(2):8–17.

IntroductIon

Posttraumatic stress disorder (PTSD) develops in a significant proportion 
of people exposed to traumatic events.1 PTSD rates are particularly high in  
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military veterans.2 DSM 5 criteria distinguishes 5 symptom clusters in 
PTSD: Re-experiencing the event, avoidance of reminders of the trauma, 
feelings of numbness or detachment; changes in cognition and symp-
toms of hyperarousal.1 To meet diagnostic criteria symptoms need to be 
present for at least one month and cause impairment in functioning.1 
PTSD tends to be a chronic condition.3 The Selective serotonin reup-
take inhibitors (SSRI’s) are considered first line treatment for PTSD4,5 
although venlafaxine is also effective.6 However, only sertraline and par-
oxetine have FDA approval for treatment of PTSD. Antidepressants 
have been shown to improve most PTSD symptoms.7–9 Post hoc analy-
ses of sertraline and venlafaxine trials have shown differential symptom 
response with the strongest effect on “psychologically mediated symp-
toms” (anger, emotional distress with exposure to reminders, anhedonia, 
detachment and numbing) and less effect on “somatic symptoms” (night-
mares, insomnia, physiological distress at exposure to trauma and hyper-
startle).8,9 Of interest was the early and strong response seen in anger,8,9 
that partly predicted improvement in other symptoms.8,9 However, these 
medications had little effect on insomnia.8,9 In general, military veterans 
tend to have little or no response to antidepressant medication.10–13

Atypical antipsychotics are often the used in the treatment of mili-
tary veterans with PTSD, particularly for sleep.14 Olanzapine has 
been reported to be beneficial for PTSD both as adjunctive15 or single 
agent.16,17 Risperidone was found effective in PTSD mostly as adjunc-
tive treatment in several randomized placebo controlled trials in both 
civilians and veterans.18–21 However, a large Veterans Administration 
(VA) funded trial of risperidone as an adjunct in military veterans with 
no previous response to SSRI’s found it was no better than placebo for 
global PTSD severity.22 A post-hoc analysis did show improvement 
in re-experiencing and hyperarousal symptoms, although this was not 
considering clinical significant.22

In a previous randomized, placebo-controlled trial of quetiapine as 
single agent in PTSD, significant improvement was seen on the clinician 
administered PTSD scale (CAPS) total score, as well as re-experiencing 
and hyperarousal clusters.23 In addition, significant improvement was 
seen on the following clinical scales: Davidson Trauma Scale, Hamilton 
Depression (HAM D), Hamilton Anxiety (HAM A), Positive and 
Negative Syndrome Scale (PANSS) global psychopathology and 
positive symptom subscales.23 A surprising finding was the lack of 
effect on sleep measures as rated with the Pittsburgh Sleep Quality 
Index (PSQI). The purpose of the current study was to conduct a 
post hoc analysis of data from that previous quetiapine PTSD trial23 
to examine the time course of individual item response of the scales 
utilized. The analysis of the instrument’s individual item response is 
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important to determine the effects of quetiapine on specific symptoms.  
This  information may inform how quetiapine could supplement the 
symptom response observed with antidepressants.8,9

MaterIals and Methods

Full details of the study are provided elsewhere;23 Briefly, participants 
were outpatient military veterans ages 18 years or older recruited from 2 
VA medical centers (Albuquerque NM and Charleston SC). Participants 
met DSM IV PTSD diagnostic criteria as determined by the Clinician’s 
Administered PTSD scale (CAPS24) and were off psychiatric medi-
cations for at least 1 week. Participants had a CAPS total score of at 
least 50 after a 1-week placebo run-in. Both sites were approved by their 
local IRB’s and subjects signed informed consent forms before starting 
the study. For further demographic and clinical characteristics please 
see.23 The main outcome measure was change on CAPS total score. 
Additional evaluations included the Davidson Trauma Scale (DTS), the 
Positive and Negative Syndrome Scale (PANSS), HAM-D, HAM-A 
and the Pittsburgh Sleep Quality Index (PSQI). Eighty patients were 
randomized to quetiapine (N = 42) or placebo (N = 38). Patients were 
evaluated at weeks 0 (baseline), 2, 4, 8, and 12. The study medication was 
started at of 25 mg at bedtime and increased as tolerated to a 400 mg/day 
by the end of week 2. The allowed dose range was 50–800 mg/day with 
an average of 258 mg for quetiapine and 463 mg for placebo.23

Since baseline CAPS cluster B scores (re-experiencing) were higher in 
the quetiapine group compared to placebo (21 ± 7 vs 17 ± 15, t = 2.4, 
p = 0.018), we conducted Repeated Measures Analysis of Variance 
(RM ANOVA) adjusting for baseline CAPS score, using drug as a fix 
factor and visit as a repeated factor. The analyses were done separately 
by item in the individual CAPS clusters: B (re-experiencing) and D 
(hyperarousal). In the previous study the avoidance/numbing symptom 
cluster (C) was not found to improve with quetiapine, therefore this 
was not included in this analysis. All analyses of individual items for the 
different scales were also adjusted for baseline values.

Individual items of the following scales were analyzed: Davidson 
Trauma Scale, HAM-D, HAM-A, PANSS positive symptom cluster 
and PSQI. All statistical tests are two-sided with a significance level 
of 0.05 using SAS version: 9.2.

results

For cluster B (re-experiencing symptoms), we found a significant dif-
ference between treatment groups (visit by treatment interaction) on item 
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B1, intrusive memories, [F = 2.54 (4,240), p = 0.0403] (see Figure 1). 
This difference was evident by week 2 and sustained by week 12. We 
observed a trend toward visit by treatment interaction on item B4, dis-
tress by reminders [F = 2.34 (4,240), p = 0.055]. This was only evident 
by week 12.

There were no significant differences between the quetiapine and 
placebo groups on the following items: B2, dreams [F = 1.52 (4,240), 
p = 0.1965], B3, flashbacks [F = 0.41 (4,240), p = 0.7995] or B5, 
physiological reactivity to reminders [F = 1.57 (4,240), p = 0.1835]. 
For cluster D (hyperarousal symptoms), we found a significant differ-
ence between treatment groups (visit by treatment interaction) for item 
D1, problems falling or staying asleep [F = 5.11 (4,240), p = 0.0006] 
(see Figure 2). This difference was evident by week 2 and sustained by 
week 12. We did not find a difference between treatment groups for 
item D2 (irritability) [F = 0.6064 (4,240), p = 0.6064], D3, difficulty 
concentrating [F =  1.68 (4,240), p = 0.1554], D4 (hypervigilance) 
[F =  0.69 (4,240), p = 0.6028] or D5, exaggerated startle response 
[F = 1.10 (4,240), p = 0.3572].

In the Davidson Trauma Scale, we found significant differences 
between treatment groups (visit by treatment interaction) on the follow-
ing items: 1) Item 2, distressing dreams of the event [F = 5.18 (4,240), 
p = 0.0005], this was evident by week 2 and sustained by week 12 (see 
Figure 3); 2) Item 3, been irritable or had outbursts of anger [F = 4.20 
(4,240), p = 0.0027], which was evident by week 2 and sustained by 

FIGURE 1

Clinician-Administered PTSD Scale (CAPS) for DSM-IV B1 Item, 
“Intrusive Memories.” Repeated Measures Analysis of Variance 
(RM ANOVA) Adjusting for Baseline CAPS Score, Using Drug  
as a Fix Factor and Visit as a Repeated Factor [F = 2.54 (4,240), 
p = 0.0403]. Figure Displays Least Square Means With Error Bars
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week 12 (see Figure 4); 3) Item 14, difficulty concentrating [F = 2.63 
(4,240), p = 0.0350], this was only evident by week 12 (see Figure 5);  
and item 16, been jumpy or easily startled [F = 3.27 (4,240), p = 0.0123] 
that was only evident by week 12 (Figure 6). Additionally, we found a 
trend toward significance on item 5, avoiding any thoughts or feelings 
about the event [F = 2.30 (4,240) 0.0597].

FIGURE 2

Clinician-Administered PTSD Scale (CAPS) for DSM-IV Item D1, 
“Problems Falling or Staying Asleep.” Repeated Measures Analysis 
of Variance (RM ANOVA) Adjusting for Baseline CAPS Score, 
Using Drug as a Fix Factor and Visit as a Repeated Factor  
[F = 5.11 (4,240), p = 0.0006]. Figure Displays Least Square Means

FIGURE 3

Davidson Trauma Scale, Item 2, “Distressing Dreams of The Event.” 
Repeated Measures Analysis of Variance (RM ANOVA) Adjusting  
for Baseline CAPS Score, Using Drug as a Fix Factor and Visit  
as a Repeated Factor [F = 5.18 ( 4,240), p = 0.0005]. Figure Displays  
Least Square Means with Error Bars
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The HAM-D was administered at baseline and week 12. We found 
significant differences between treatment groups (visit by treatment 
interaction) on the following items: Item 5 insomnia, middle [F = 5.58 
(4,240), p = 0.0003] and item  6, insomnia late [F =  3.62 (4,240), 
p = 0.0069]. However, there were no significant differences between 
groups on item 4 insomnia, early [F = 0.56 (4,240), p = 0.6914].

FIGURE 4

Davidson Trauma Scale item 3, “Been Irritable or Had Outbursts  
of Anger.” Repeated Measures Analysis of Variance (RM ANOVA) 
Adjusting for Baseline CAPS Score [F = 4.20 (4,240), p = 0.0027].  
Figure Displays Least Square Means with Error Bars

FIGURE 5

Davidson Trauma Scale item 14, “Had Difficulty Concentrating.” 
Repeated Measures Analysis of Variance (RM ANOVA) Adjusting  
for Baseline CAPS Score [F = 2.63 (4,240), p = 0.0350]. Figure Displays 
Least Square Means with Error Bars
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The HAM-A was administered at baseline and week 12. We found 
a significant differences between treatment groups (visit by treatment 
interaction) in item, 4 insomnia [F = 10.18 (1, 63), p = 0.0022] and a 
trend toward significance on item 19, cardiovascular symptoms (tachy-
cardia, pain in chest, throbbing of vessels, fainting feelings, missing 
beat), [F = 2.87 (1, 63), p = 0.0951].

The PANSS Positive symptoms was administered at baseline and 
week  12. We found trend differences between treatment groups 
(visit by treatment interaction) on the following items: Item  2, con-
ceptual disorganization [F =  2.79 (1,  63), p =  0.0998] and item  6 
suspiciousness/persecution [F = 3.59 (1, 63), p = 0.0626].

The Pittsburgh Sleep Quality Index (PSQI) was administered at 
baseline, weeks  4,  8 and  12. We analyzed each of the  7 components 
and only found trend significance on sleep latency [F = 2.45 (3, 174), 
p = 0.0653]. None of the other components were significantly differ-
ent between the quetiapine and placebo groups: Subjective sleep quality 
[F = 0.81 (3, 175), p = 0.4875]; sleep duration [F = 1.06 (3, 175), 
p = 0.3675]; habitual sleep efficiency [F = 1.89 (3, 174), p = 0.1339]; 
sleep disturbances [F = 1.06 (3, 174), p = 0.5530]; use of sleep medica-
tion [F = 1.17 (3, 175), p = 0.9169]; daytime dysfunction [F = 0.69 
(3, 175), p = 0.5566].

dIscussIon

In a previous report, we found that quetiapine monotherapy improved 
PTSD severity measured by the total CAPS and Davidson Trauma 

FIGURE 6

Davidson Trauma Scale Item 16, “Been Jumpy or Easily Startled.” 
Repeated Measures Analysis of Variance (RM ANOVA) Adjusting  
for Baseline CAPS Score [F = 3.27 (4,240), p = 0.0123]. Figure Displays 
Least Square Means with Error Bars
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Scale scores.23 Additionally we also observed greater improvement 
on the CAPS re-experiencing and hyperarousal clusters but not on 
avoidance/numbing.23 However, in that trial if was not clear if differ-
ent symptoms had a preferential response to this medication. Our cur-
rent findings show that compared to placebo, quetiapine demonstrated 
greater improvement on the following CAP items: Intrusive memories 
(B2) and insomnia (D1). This difference was evident by week  2 and 
maintained over the 12 week trial. Improved insomnia had the highest 
significance level. There was a trend toward more improvement on dis-
tress by reminders (B4) that was evident by week 12. On the Davidson 
Trauma Scale the fastest response was seen on distressing dreams of the 
event (item 2) and irritability (item 3), which were evident by week 2. 
Improvements in difficulty concentrating and hyperstartle were seen by 
week 12. These findings confirm our previous result that quetiapine is 
most effective in re-experiencing and hyperarousal symptoms.

In our prior report, both the total HAM-A and HAM-B scores had 
greater improvement on quetiapine. In the present analysis, the quetiap-
ine group had more improvement only on the insomnia items of both 
scales. We previously found no differences on the total PSQI scores. 
In this subsequent analysis, there were no group differences on any of 
the 7 PSQI sleep components, we only found a trend improvement on 
sleep latency. Lastly, a trend improvement was also seen on conceptual 
disorganization and suspiciousness as measured by the PANSS.

Quetiapine is a second generation antipsychotic FDA-approved for 
the treatment of schizophrenia and bipolar disorder. Quetiapine has 
antagonistic properties of the following receptors: Dopamine D2, sero-
tonin  5-HT2, serotonin  5HT2-A, histamine  1 (H1), noradrenergic 
alpha 1/alpha 2 receptors and partial agonist of the 5-HT2A receptor.25 
In addition, norquetiapine, the main quetiapine metabolite, is a norepi-
nephrine reuptake inhibitor.26 There is also evidence that quetiapine 
increases levels of neuropeptide Y, a resiliency peptide and lowers cortico-
tropine releasing hormone (CRH) a stress peptide, in cerebrospinal fluid 
(CSF).27 This pharmacological profile may explain the observed benefits 
of quetiapine on PTSD symptom severity, anxiety, depression and sleep.

The lack of improvement observed on the PSQI is puzzling, we only 
found a trend improvement on sleep latency. However, the results from 
individual CAPS, HAM-A and HAM-D sleep items suggest that que-
tiapine did have indeed an effect on sleep. In fact, the CAPS sleep item 
had the highest significance level. This is consistent with anecdotal evi-
dence. For example, a survey of 2613 Veterans Administration providers 
found that quetiapine was the most frequently prescribed atypical anti-
psychotic to veterans with PTSD (47%), and that the reasons for pre-
scribing it was perceived efficacy, particularly for sleep and sedation.14
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These findings suggest quetiapine is a good option to supplement 
the effect if antidepressants in PTSD, which tend to have a more 
global effect.7,8 Sertraline and venlafaxine demonstrated early improve-
ment in anger but no effect on sleep.8,9 On their pooled analysis of 
individual symptom response they also found improvement on avoid-
ance and numbing symptoms.8,9 Our findings suggest quetiapine may 
complement the antidepressant effects on symptoms of irritability and 
avoidance/numbing with its effects on insomnia. Due to the risk of meta-
bolic side-effects, quetiapine should be reserved for treatment-resistance 
and severe PTSD cases and metabolic parameters should be monitored 
closely. Future studies should investigate quetiapine augmentation of 
antidepressants. D
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