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Abstract: The psychological and behavioral consequences of exposure to traumatic events—particularly combat—have

been recognized throughout the ages. Since its 1982 introduction in the Diagnostic and Statistical Manual of Mental

Disorders, 3rd edition much has been learned about the pathophysiology of PTSD. Current theories focus on brain re-

gions and neurobiological systems regulating stress and fear response, fear memory formation and retrieval. Effective

pharmacologic and psychotherapeutic interventions target these systems. New treatments must prove more effective in

specific subpopulations of patients with PTSD. These will include combinations of pharmacologic agents and psycho-

therapy, and treatments targeting different regions, receptors, or mechanisms involved in the traumatic stress response.

Despite increasing public and professional at-
tention since its 1982 introduction in the Diag-
nostic and Statistical Manual of Mental Disorders,
3rd edition, posttraumatic stress disorder
(PTSD) is often seen as a controversial diagnosis.
Research over the last quarter century has con-
tributed to a growing awareness of the nature and
extent of human exposure to traumatic events
and to our understanding of the neurobiology of
threat perception, fear response, and altered
brain functional regions associated with PTSD.
Clinical research has demonstrated effective
treatments across the three symptom clusters of
intrusion, hyperarousal, and emotional numbing
that characterize PTSD. The concept of the

“traumatic stressor” necessary for the diagnosis
of PTSD has also evolved. Subsequent editions
of the DSM have altered the definition of trau-
matic stressor and the inclusion criteria for this
disorder. APA published the Practice Guideline
for the Treatment of Adults with Acute Stress
Disorder (ASD) and PTSD in October 2004. By
then, a number of well-designed randomized
controlled trials of interventions for PTSD had
been conducted in various populations. These
studies and other meta-analyses support the effi-
cacy of both psychopharmacological and psycho-
therapeutic approaches to PTSD. Still, expert
consensus and practice guidelines have articu-
lated some differing positions on effective treat-
ments. The classification of PTSD as an anxiety
disorder (rather than an “event-related disorder”
or a mood disorder), the presently required A2
criterion of a specific immediate response, and
the duration of symptoms necessary to constitute
a diagnosis are areas of ongoing study and con-
sideration in the DSM-V planning committee.

In this overview, we describe the 30-year evolu-
tion of the diagnosis of PTSD, highlighting the
current conceptualization of core clinical features
and epidemiologic findings based on this defini-
tion. The molecular neurobiology and genetics of
PTSD are then summarized. In light of the current
theories of pathology, evidence-based treatments of
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PTSD are summarized with particular attention to
evidence emerging since publication of APA’s ini-
tial practice guideline. Finally, areas of future re-
search that may clarify existing controversies and
identify novel treatment strategies are identified.

PHENOMENOLOGY

The diagnostic criteria for PTSD are shown in
Table 1. PTSD is distinguished from most other
axis I mental disorders by the requirement for a

Table 1. Diagnostic Criteria for PTSD (DSM-IV-TR)
A. The person has been exposed to a traumatic event in which both of the following were present:

1. The person experienced, witnessed, or was confronted with an event or events that involved actual or threatened death or serious
injury, or a threat to the physical integrity of self or others.

2. The person’s response involved intense fear, helplessness, or horror.

Note: In children, this may be expressed instead by disorganized or agitated behavior.

B. The traumatic event is persistently reexperienced in one (or more) of the following ways:

1. Recurrent and intrusive distressing recollections of the event, including images, thoughts, or perceptions

Note: In young children, repetitive play may occur in which themes or aspects of the trauma are expressed.

2. Recurrent distressing dreams of the event

Note: In children, there may be frightening dreams without recognizable content.

3. Acting or feeling as if the traumatic event were recurring (includes a sense of reliving the experience, illusions, hallucinations,
and dissociative flashback episodes, including those that occur on awakening or when intoxicated)

Note: In young children, trauma-specific reenactment may occur.

4. Intense psychological distress at exposure to internal or external cues that symbolize or resemble an aspect of the traumatic
event

5. Physiological reactivity on exposure to internal or external cues that symbolize or resemble an aspect of the traumatic event

C. Persistent avoidance of stimuli associated with the trauma and numbing of general responsiveness (not present before the trauma),
as indicated by three (or more) of the following:

1. Efforts to avoid thoughts, feelings, or conversations associated with the trauma

2. Efforts to avoid activities, places, or people that arouse recollections of the trauma

3. Inability to recall an important aspect of the trauma

4. Markedly diminished interest or participation in significant activities

5. Feeling of detachment or estrangement from others

6. Restricted range of affect (e.g. unable to have loving feelings)

7. Sense of a foreshortened future (e.g., does not expect to have a career, marriage, children, or a normal life span)

D. Persistent symptoms of increased arousal (not present before the trauma), as indicated by two (or more) of the following:

1. Difficulty falling or staying asleep

2. Irritability or outbursts of anger

3. Difficulty concentrating

4. Hypervigilance

5. Exaggerated startle response

E. Duration of disturbance (symptoms in Criteria B, C, and D) is more than 1 month

F. The disturbance causes clinically significant distress or impairment in social, occupational, or other important areas of functioning.

Specify if: Acute—If duration of symptoms is �3 months; Chronic—If duration of symptoms is �3 months

Specify if: With delayed onset—if onset of symptoms is at least 6 months after the stressor; With delayed onset—if onset of
symptoms is at least 6 months after the stressor

Reprinted, with permission, from American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 4th ed., text revision. Washington, DC,
American Psychiatric Association, 1994.
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traumatic environmental exposure as part of the
diagnostic criteria. This stressor must involve either
witnessing or experiencing threatened or actual
death, serious injury, or threat to physical integrity
of self or others (A1 criterion). Moreover, the diag-
nostic criteria require that an individual’s initial
response must involve intense fear, helplessness, or
horror (A2 criterion). Descriptions of the psycho-
pathological consequences of traumatic events—
particularly combat—date back thousands of years
as noted, for example, in Homer’s Iliad. Terms
such as “nostalgia” and “soldier’s heart” described
these phenomena in the Civil War, whereas “shell
shock” was used in World War I and “battle fa-
tigue” or “combat neurosis” in World War II.
However, the formal diagnosis of PTSD was intro-
duced to the DSM-III in 1980, largely in recogni-
tion of the psychiatric symptoms observed in Viet-
nam veterans. Earlier conceptualizations of PTSD
required that the traumatic event be “outside the
range of normal human experience,” but this de-
scription of the traumatic event was eliminated in
DSM-IV. Broadening the concept of the traumatic
exposure has resulted in increased prevalence of
PTSD in epidemiologic surveys, even as others
questioned the diagnostic significance of requiring
fear, hopelessness, or horror in the initial response.

The diagnosis of PTSD requires the presence of
at least one specified reexperiencing symptom from
a list including recurrent and distressing recollec-
tions or dreams of the event, at least three avoidance
symptoms (e.g., efforts to avoid thoughts, feelings,
or conversations associated with the trauma or ef-
forts to avoid activities, places, or people that evoke
recollections of the trauma) and at least two symp-
toms of increased arousal (e.g., difficulty falling or
staying asleep or exaggerated startle). Symptoms
must result in clinically significant distress or im-
pairment in occupational, psychosocial, or other
important areas of function. Finally, the diagnosis
of PTSD is made only when symptoms and result-
ant distress and/or impairment persist for at least 1
month. The 1-month duration has been challenged
based on the lack of empirical evidence demonstrat-
ing this duration of symptoms to be more valid
than other constructs and at present there is little
epidemiologic evidence to support this cutoff (1)

EPIDEMIOLOGY

In the United States, rates of exposure to one or
more A1 criterion traumas range from 39% (2) to
90% (3), with women generally reporting less ex-
posure than men. Ten percent of men and 6% of
women report being exposed to at least four events
(3). Subpopulations such as combat troops appear

to be at high risk. Hoge et al. (4) reported that 95%
of U.S. army and marine service members who
served in the Iraq war and 84% of army service
members who served in Afghanistan were exposed
to life-threatening combat situations. Despite high
rates of traumatic exposure, relatively few people
develop PTSD. Using DSM-III-R criteria for
PTSD, Breslau et al. (2) reported a lifetime preva-
lence of 11% (31% of respondents exposed to
trauma) in women and 6% (14% of trauma ex-
posed) in men. Kessler et al. (3) reported a lifetime
prevalence of 7.8%, with women being more than
twice as likely to meet the criteria (10.4%) than
men (5%) despite men being more likely to be ex-
posed to traumatic events. The 12-month preva-
lence of Kessler et al. was 3.9% (5, 6) and more
recently was 3.5% with approximately one third of
cases being serious, one third of cases being moder-
ate, and one third of cases being mild (7). Hoge et
al. (4) published rates of PTSD (determined by a
self-report) in combat-exposed troops ranging from
4% to 20%, with those experiencing the greatest
intensity of combat reporting the highest preva-
lence of PTSD. In an Australian sample, the 12-
month prevalence was 1.2% (8).

Different types, severities, and frequencies of
trauma in different populations contribute to vari-
able prevalence in population studies. Kessler et al.
(3) reported the conditional risk of PTSD by
trauma type in a U.S. sample. In men, rape and
combat exposure in a war were associated with the
highest risk of developing PTSD, 65% and 39%,
respectively. Being threatened with a weapon or
being physically attacked was associated with the
lowest risk (1% and 2%, respectively). In women,
rape (46%) and being threatened with a weapon
(33%; significantly higher than men) were associ-
ated with the highest risk, whereas exposure to a
natural disaster at 5% was the lowest and not sig-
nificantly higher than for men. In general, interper-
sonal violence, more than other trauma, is associ-
ated with the highest risk for PTSD.

NEUROBIOLOGY

PTSD symptoms are presently hypothesized to
reflect either pathological changes in neurobiolog-
ical stress-response systems or failure of neurobio-
logical systems to recover from or adapt to extreme
stressors (9). Neurobiological research in PTSD has
focused on stress-regulating neuroendocrine sys-
tems, such as the hypothalamic-pituitary-adrenal
(HPA) axis, and on the neurotransmitters and neu-
ropeptides that connect and regulate brain regions
involved in fear and stress response (Figure 1).
These fear and memory circuits include the pre-
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frontal cortex, hippocampus, amygdala, and brain-
stem nuclei.

HPA AXIS

Acute stressors activate the HPA. Neurons in the
hypothalamic paraventricular nucleus (PVN) se-
crete corticotrophin-releasing factor (CRF), which
stimulates the production of adrenocorticotropin
in the pituitary gland, and the release of glucocor-
ticoids (e.g., cortisol) from the adrenal cortex. The
hippocampus and prefrontal cortex inhibit the
HPA axis, whereas the amygdala and brainstem

monoamines stimulate the PVN to begin this cas-
cade. Although acute stressors activate the HPA,
the majority of studies in combat veterans, refugees,
and holocaust survivors with PTSD have found re-
duced blood concentrations of cortisol (10). Stud-
ies show that hypocortisolism in PTSD occurs in
the context of sustained increases in CRF levels,
suggesting increased sensitivity of the HPA axis to
negative feedback from cortisol (11, 12). The ma-
jority of PTSD studies have also demonstrated re-
duced volume of the hippocampus, the brain re-
gion responsible for inhibition of the HPA (13).
Together, these findings suggest that PTSD may

Figure 1. Neurotransmitters and HPA Axis in Stress/Fear Response.

Viscerosensory information is conveyed to the amygdala via the sensory thalamus and directly from the viscerosensory cortices. Contextual information is stored in
memory in the hippocampus and relayed to the amygdala. Efferents from the amygdala: 1) to the locus ceruleus increase norepinephrine (NE) release and arousal;
2) to the hypothalamus in the HPA axis releasing stress hormones, and 3) to the periaqueductal gray result in defensive behaviors, freezing.
LTP, long-term potentiation; ACh, acetylcholine; CRH, corticotropin-releasing hormone; AVP, arginine vasopressin; TRH, thyrotropin-releasing hormone; ANS, auto-
nomic nervous system. TSH, thyroid-stimulating hormone; ACTH, adrenocorticotropin; T3, triiodothyronine; T4, thyroxine; EPI, epinephrine.
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reflect chronic sensitization of the HPA axis to the
effects of stressors (10). Recent studies have dem-
onstrated that low cortisol levels during exposure to
traumatic stressors predict development of PTSD.
Because glucocorticoids also interfere with the re-
trieval of traumatic memories, they may eventually
prove to be effective treatment for PTSD. CRF may
also play a role in conditioned fear response, in-
creased startle, and hyperarousal; thus, antagonism
of CRF receptors may prove to be an effective ap-
proach to PTSD treatment.

NEUROCIRCUITS AND FEAR CONDITIONING

Norepinephrine is one of the principle mediators
of the stress response in the CNS. Noradrenergic
cell bodies of the locus ceruleus are responsible for
production of the majority of CNS norepinephrine
and through extensive branching project to the ma-
jor brain regions involved in the stress response in-
cluding the prefrontal cortex, amygdala, hypothal-
amus, periaqueductal gray, and thalamus.
Converging evidence from animal models of fear
conditioning and neuromolecular and neuroimag-

ing techniques suggest that norepinephrine inter-
acts with CRF to initiate the fight or flight response
including increased heart rate, blood pressure, and
skin conductance in the peripheral nervous system
and also enhanced arousal and vigilance and facili-
tated encoding of fear-related memories in the
CNS. Glucocorticoids appear to inhibit this re-
sponse (14). In the peripheral nervous system, ad-
renal activation during exposure to stressors results
in release of norepinephrine and epinephrine from
the adrenal medulla and from sympathetic nerve
endings. Hyperactivity of the sympathetic branch
of the autonomic nervous system has been demon-
strated in various PTSD samples and is also exhib-
ited by patients with PTSD in response to remind-
ers of traumatic experiences (15, 16).

Serotonergic (5-HT) neurons originating in the
dorsal and median raphe nuclei also project to the
amygdala, the hippocampus, and the prefrontal
cortex. Current theories suggest that 5-HT neurons
projecting from the dorsal raphe to the amygdala
and hippocampus mediate anxiogenic responses via
5-HT2 receptors, whereas neurons from the me-
dian raphe facilitate extinction learning (i.e., the

Table 2. Selected PTSD Treatment Guidelines and Consensus Statements
Study Year Population Recommendations

IOM (33) 2007 Adults First line: Exposure therapies

Second line: EMDR, cognitive restructuring, coping skills, group therapy

Insufficient evidence for efficacy of pharmacotherapy

Forbes et al. (34) 2007 Adults First line: Trauma-focused psychological treatment

Second line: SSRIs

Third line: Mirtazapine, TCAs, phenelzine for treatment resistant PTSD

NICE (35) 2005 Adults, children First line: Trauma-focused CBT or EMDR

Second line: Paroxetine, mirtazapine, amitriptyline, phenelzine, non-
trauma-focused psychological interventions

BAP (36) 2005 Adults First line: SSRIs (fluoxetine, paroxetine, sertraline), TCAs (amitriptyline,
imipramine), phenelzine, mirtazapine, venlafaxine, lamotrigine

Trauma-focused individual CBT and EMDR

Canadian (37) 2005 Adults, children First line: Some SSRIs (fluoxetine, paroxetine, sertraline), venlafaxine
XR, CBT

Second line: Mirtazapine, fluvoxamine, moclobemide, phenelzine

APA (38) 2004 Adults First line: SSRIs, CBT, EMDR

Second line: MAOIs, TCAs, stress inoculation, imagery rehearsal,
prolonged exposure

Foa et al. (39) 2000 Adults, children First line: SSRIs

Second line: MAOIs, TCAs

IOM, Institute of Medicine; TCA, tricyclic antidepressant; NICE, National Institute for Clinical Excellence, BAP, British Association for Psychopharmacology; MAOI,
monoamine oxidase inhibitor.
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suppression of responses associated with fear mem-
ories) via 5-HT1A receptors (17). This mechanism
may contribute to the demonstrated efficacy of se-
lective serotonin reuptake inhibitor (SSRI) medica-
tions in PTSD.

OTHER NEUROTRANSMITTERS

�-Aminobutyric acid also inhibits the CRF/nor-
epinephrine circuits, mediating fear and stress re-
sponses through the inhibitory actions of the
GABAA/benzodiazepine (BZ) receptor complex.
Decreased BZ receptor density or affinity may con-
tribute to the pathophysiology of PTSD in a non-
specific manner (18–20). However, treatment with
BZs immediately after trauma does not prevent
PTSD, and the few studies of PTSD involving BZs
do not suggest efficacy as monotherapy (21). Glu-
tamate, the primary excitatory neurotransmitter in
the brain, binds to a number of excitatory amino
acid receptors including the N-methyl-D-aspartate
(NMDA) receptor. The glutamate/NMDA recep-
tor system is believed to be critical to the process of
long-term potentiation and memory consolidation
(including traumatic memories). The partial
NMDA receptor antagonist d-cycloserine has been
shown to facilitate extinction of fear in animal
models and in phobic human subjects receiving ex-
posure therapy (22). Its role in facilitating expo-
sure-based therapies for PTSD is an area of active
investigation.

Other neuropeptides implicated in the patho-
physiology of PTSD include neuropeptide Y
(NPY) and the endogenous opioids. Elevated lev-
els of NPY have been found in combat veterans
without PTSD compared with veterans with
PTSD (23). Because NPY reduces the release of
norepinephrine from sympathetic nerve cells and
inhibits CRF/norepinephrine circuits involved
in the fear response, it has been suggested that
NPY may serve a protective role or contribute to
recovery from PTSD (21). Endogenous opioids
(e.g., endorphins and enkephalins), such as syn-
thetic and naturally occurring opiates, bind to
opiate receptors that may contribute to symp-
toms such as emotional numbing and dissocia-
tive phenomena (24). An increase in B-endor-
phin levels in patients with PTSD has been
demonstrated, suggesting increased activation of
the endogenous opioid system (25), and the opi-
oid receptor antagonist naltrexone has shown ef-
ficacy in treating the dissociative symptoms of
PTSD in small series (26). Randomized con-
trolled trials of opioid receptor antagonists in the
treatment of PTSD have not yet been conducted.

GENETICS

The findings regarding alterations in hormone
and neurotransmitter or neuropeptide levels out-
lined above raise the question of whether the iden-
tified neurobiological changes represent predispo-
sitions (risk factors) for developing PTSD or
biological markers of the disease process itself. Ev-
idence from family, twin, and molecular genetic
studies suggests a role for genetic influences in the
etiology of PTSD and may help answer questions
regarding why certain individuals exposed to spe-
cific stressors develop PTSD, whereas others ex-
posed to the same stressors do not.

Genetic studies in PTSD conducted to date have
generally been small samples and require replica-
tion. Family studies demonstrate an increased risk
for PTSD in first-degree relatives of patients with
PTSD (27). Twin studies have identified the risk of
trauma exposure, the development of PTSD after
exposure, and the contribution of comorbidity be-
fore and after traumatic exposure as distinct areas of
genetic influence (28). Zhang et al. (29) recently
demonstrated differential expression of p11, a
member of the S-100 protein family, in the pre-
frontal cortex of postmortem PDTD subjects and
the peripheral blood mononuclear cells of patients
with PTSD, major depression, bipolar disorder,
and schizophrenia, and control subjects.

In a small clinical sample, Comings et al. (30)
demonstrated that a dopamine D2 receptor variant
in linkage disequilibrium with the D2A1 allele con-
fers an increased risk for PTSD, and the absence of
the variant confers a relative resistance to PTSD.
Recently, Kilpatrick et al. (31) found that the low
expression variant of the serotonin transporter gene
5-HTTLPR increased the risk of posthurricane
PTSD but only under the conditions of high hur-
ricane exposure and low social support. Binder et al.
(32) found that four single nucleotide polymor-
phisms (SNPs) in the FKBP5 locus significantly
interacted with the severity of child abuse to predict
level of adult PTSD symptoms after correcting for
multiple testing. There were no main effects of the
SNPs on PTSD symptoms and no significant ge-
netic interactions with level of non-child abuse
trauma as predictors of adult PTSD symptoms.
These results suggest a potential FKBP5 gene-child-
hood environment interaction important for the
development of adult PTSD in that individuals
with these SNPs have a greater risk to develop adult
PTSD with specific childhood environmental stres-
sors.
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TREATMENT APPROACHES

The recommendations of various PTSD treat-
ment practice guidelines and consensus statements
are summarized in Table 2 (33–40). Generally,
these analyses support the use of some forms of
cognitive behavior therapy (CBT) and also of phar-
macological treatment (usually with SSRIs). Recent
studies are highlighted below.

PSYCHOTHERAPY

Most of the well-designed randomized con-
trolled trials of psychotherapy published have ex-
amined variations of CBT. As described in the
2007 report of the Institute of Medicine (33), ther-
apeutic approaches and techniques overlap across
psychotherapies, and there is no consensus on how
these psychotherapies should be categorized. Cog-
nitive processing therapy is considered by some ex-
perts (including the Institute of Medicine) to be
one form of effective exposure-based CBT, whereas
prolonged exposure is another.

EXPOSURE-BASED CBTS

Trials of exposure-based CBTs have generally in-
cluded components of psychoeducation, breathing,
and relaxation training. By definition, these exposure
therapies also incorporate some form of reexposure to
past traumatic experience (e.g., imaginal, in vivo, writ-
ten, verbal, or taped narrative recounting) into ses-
sions. In addition, homework is often included.

In 2006, Monson et al. (41) reported the results
of a wait-list-controlled study of cognitive process-
ing therapy in 60 combat veterans. The overall
dropout rate was 16.6% (20% from cognitive pro-
cessing therapy and 13% from the wait-list), but
analyses of the intention-to-treat sample revealed
significant improvements in both PTSD and co-
occurring depressive symptoms in the treatment
group compared with the wait-list group.

The effectiveness of cognitive processing therapy
was also demonstrated in a study reported in 2005
by Chard (42) of 71 adult sexual abuse survivors
with PTSD. The control was a minimal-attention
wait-list group. Participants were assessed before
treatment, immediately after treatment, 3 months
after treatment, and 1 year after treatment using the
Clinician Administered PTSD Scale (CAPS), con-
sidered a “standard” for assessing PTSD symptoms
and severity in research settings, and several other
rating scales. Analysis demonstrated that cognitive
processing therapy was superior to wait-list in re-
ducing PTSD symptoms and that reductions were
maintained for at least 1 year.

Resick et al. (43) dismantled the components of
cognitive processing therapy recently. They ran-
domly assigned 150 adult women with PTSD to
three conditions: 1) full cognitive processing ther-
apy, which included both exposure (i.e., writing
and reading a detailed account of the trauma) and
cognitive therapy (i.e., challenging patient asser-
tions about the meaning of the trauma and the
implications for the patient’s life); 2) cognitive
therapy without the writing and reading compo-
nent; and 3) the writing and reading component
without cognitive therapy. All conditions included
2 hours of therapy per week for 6 weeks. Blinded
raters assessed all participants for PTSD (using
CAPS) and depression weekly during the treat-
ment, at 2 weeks after the last session of therapy,
and at 6 months. Although all treatment com-
pleters still met the criteria for PTSD at the conclu-
sion of the study, substantial improvement was ob-
served in all three treatment groups on primary
PTSD and depression outcomes and on secondary
measures of anxiety, guilt, and shame. Cognitive
therapy without exposure was associated with the
greatest improvement. This result suggested that
the cognitive component of this therapy (i.e., alter-
ing the meaning of the traumatic event) may occur
without repeated and explicitly evoked fear memo-
ries. It also suggested that cognitive processing ther-
apy might be characterized as more cognitive than
exposure-based therapy.

In 2007, Schnurr et al. (44) reported the results
of prolonged exposure for female veterans
(N�277) and active duty personnel (N�7) across
12 military and veterans affairs centers specializing
in medical treatment for military veterans. Patients
were randomly assigned to receive prolonged expo-
sure therapy (N�141) or present-centered therapy
(N�143) delivered in 10 weekly 90-minute ses-
sions, and outcomes were assessed before and im-
mediately after treatment and again at 3 and 6
months after treatment. Immediately after treat-
ment, the prolonged exposure group was more
likely than the present-centered therapy group to
no longer meet PTSD criteria (41% compared with
27.8%, odds ratio [OR]�1.80, confidence interval
[CI]�95%) and more likely to achieve full remis-
sion (15.2% compared with 6.9%, OR�2.43,
CI�95%). These results were maintained at the 3-
and 6-month follow-up. Although this was a study
of military personnel and veterans, 70% of partici-
pants indicated sexual trauma as their index (worst)
traumatic experience, Seventeen percent more par-
ticipants dropped out of the prolonged exposure
arm than out of the present-centered arm.

A controlled study reported in 2005 by Rothbaum
et al. (45) evaluated the relative efficacy of prolonged
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exposure therapy and eye movement desensitization
and reprocessing (EMDR) (see below). In this study,
74 adult female rape victims (index rape occurring
either in adulthood or childhood) were randomly as-
signed to nine-session prolonged exposure, EMDR,
and wait-list control groups. Dropout rates across the
groups were not significantly different. Immediately
after treatment, the groups receiving prolonged expo-
sure and EMDR both demonstrated statistically sig-
nificant improvement across three outcome measures,
including a 50% or more decrease from baseline in
CAPS score (p�0.001). After treatment, 95% of par-
ticipants who received prolonged exposure therapy
and 75% of participants who received EMDR no
longer met the criteria for PTSD. Individuals who
received both treatments showed significantly re-
duced depressive symptoms and dissociative symp-
toms immediately and at 6 months. Results were
maintained at the 6-month follow-up for the pro-
longed exposure group across PTSD, depressive, and
dissociative symptoms but were maintained to a sig-
nificantly lesser extent for the EMDR group with re-
gard to PTSD.

The effectiveness of brief exposure therapy has
been demonstrated in two recent studies reported
in 2005 and 2007 by Basoglu et al. (46, 47). In the
first study, 59 earthquake survivors with PTSD as-
sessed by CAPS were randomly assigned to a single-
session exposure-based behavioral therapy inter-
vention (in which the intensity of simulated trauma
was adjusted in accordance with the patient’s per-
sonal feelings of comfort) or to a wait-list (46). At 6,
12, and 24 weeks after treatment, as well as at 1–2
years after treatment, the treatment group was ob-
served to have significant decreases in CAPS score,
Beck Depression Inventory score, and other patient
self-measures of fear and anxiety, and of overall im-
pression. With regard to CAPS, effect sizes were
considerable (Cohen’s d�0.7–1.4), and the im-
provement rate rose from 49% at week 6 to more
than 80% at other assessment points. In the second
study (47), 31 earthquake survivors with PTSD
were randomly assigned to a single-session expo-
sure-based behavioral therapy (N�16) or to re-
peated assessments (N�15). Participants were as-
sessed at 4, 8, 12, and 24 weeks after treatment and
after 1–2 years. Again, significant between-group
treatment effects were observed in PTSD (assessed
by CAPS) and assessor-rated global improvement
(Global Improvement Scale–Assessor), with signif-
icant between-group treatment effects observed in
both outcome measures at week 8. Improvement
rates of 40% at week 4 rose to 80% by week 24 and
at the 1–2 year follow-up, with large effect sizes
(Cohen’s d�0.9–1.7) noted across primary mea-
sures at week 8.

EMDR

EMDR continues to be examined as a treatment
for victims of trauma; however, many of the studies
published since 2004 include participants without
a formal diagnosis of PTSD. An exception is a study
reported in 2007 by van der Kolk et al. (48), in
which 88 patients with PTSD were randomly as-
signed to 8 weeks of EMDR, fluoxetine, or placebo.
Symptoms were assessed using the CAPS and Beck
Depression Inventory II immediately after treat-
ment and at 6 months. At the 6-month follow-up,
75% of the patients with adult-onset PTSD (com-
pared with 33% of those with childhood-onset
PTSD) receiving EMDR achieved remission com-
pared with none of the patients receiving fluox-
etine. Neither treatment produced complete symp-
tom remission in the majority of the patients with
childhood-onset PTSD. It should be noted that
fluoxetine was discontinued at termination of the
8-week treatment phase, so the poor SSRI out-
comes at 6 months should not be surprising.

In a study reported in 2007, Högberg et al.
(49) examined 24 transportation workers who
had either been assaulted or who had witnessed a
person-under-train accident and who met DSM-
IV-TR criteria for PTSD. Participants were ran-
domly assigned to either five sessions of EMDR
or to a wait-list. After treatment, 8 of 13 patients
receiving EMDR (67%) no longer met the criteria
for PTSD compared with 1 of 11 (11%) patients on
the wait-list (p�0.02). Significant differences were
also observed in Global Assessment of Functioning
and Hamilton Depression Rating Scores (HAM-D)
scores.

Neither of these studies dismantled the effects of
exposure compared with eye-movement compo-
nents of the treatment. Previous studies have shown
that the eye movements are not critical to the treat-
ment effect. These small studies suggest efficacy of
brief EMDR in sexual assault victims and witnesses
to vehicular accidents but cannot be generalized to
combat veterans.

OTHER PSYCHOTHERAPIES

Studies of other types of psychotherapy, includ-
ing coping skills therapy, eclectic psychotherapy,
psychodynamic psychotherapy, cognitive restruc-
turing, and brainwave neurofeedback, have also
been published in recent years, but the utility and
generalizability of conclusions from these studies
are limited by methodological issues such as lack of
formalized diagnostic procedures, inclusion of pa-
tients who did not have PTSD, very high dropout
rates, unspecified handling of dropouts or missing
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data, and use of nonblinded assessors. A study re-
ported in 2004 by Neuner et al. (50) of coping skills
therapy in 43 war refugees, although methodolog-
ically sound, failed to demonstrate a differential ef-
fect of treatment.

Case reports (51, 52) have recently suggested
that exposure-based therapy may be facilitated
through the use of computerized audiovisual
simulations of a traumatic combat environment.
The effectiveness of this facilitated CBT—
termed “virtual reality therapy”—in disaster
workers with PTSD has also been demonstrated
in a small controlled trial. In 2007, Difede et al.
(53) assigned 21 September 11 terrorist attack
workers to either virtual reality treatment
(N�13) or wait-list control (N�8). The treat-
ment group showed a significant decline in
CAPS scores compared with the wait-list group.
Although these reports are encouraging, larger
randomized controlled trails must replicate such
findings before virtual reality therapy can be
recommended with high confidence.

GROUP PSYCHOTHERAPY

The majority of psychotherapies may be deliv-
ered in either individual or group formats. Of the
studies reviewed above, the 2005 study by Chard
(42) comparing cognitive processing therapy with
minimal attention wait-list used both individual
and group therapy formats (participants in the
treatment group received both individual and
group therapy in the first 9 weeks, followed by 7
weeks of group therapy and then one session of
individual therapy). Effects of group therapy com-
pared with individual therapy were not clearly dem-
onstrated in this study. Although there is a substan-
tial descriptive literature for group therapy for
PTSD, well-designed studies of cognitive process-
ing therapy and other psychotherapies delivered in
group formats are needed in the future to validate
the efficacy of this method of delivery.

PHARMACOLOGICAL TREATMENT

ANTIDEPRESSANTS

SSRIs for non-combat-related PTSD. Meta-
analyses and several randomized controlled trials
published since 2004 generally support the superi-
ority of SSRIs and serotonin-norepinephrine re-
uptake inhibitors (SNRIs) over placebo for non-
combat-related PTSD as well as exposure-based
CBTs. However, recent reviews have questioned

the extent to which these medications are effective
in combat-related PTSD (54).

In 2006, Stein et al. (55) reviewed 35 short-term
randomized controlled trials (of 14 or fewer weeks
in duration) involving a total of 4,597 participants.
In 17 of the trials, symptom severity was signifi-
cantly reduced in the medication groups relative to
the placebo group. Evidence of efficacy was most
convincing for the SSRIs, across all symptom clus-
ters and for co-occurring depression and disability.

In a study reported in 2007, Marshall et al. (56)
evaluated the efficacy of paroxetine for treating
symptoms and associated features of chronic
PTSD. Of 70 patients initially enrolled, 52 (mostly
minority) adult patients rated as not significantly
improved after 1 week of placebo were randomly
assigned to receive flexibly dosed paroxetine (max-
imum 60 mg/day by week 7) or continued placebo.
After 10 weeks, significantly more patients treated
with paroxetine responded to treatment, as rated by
the Clinical Global Impression–Improvement
scale. Patients treated with paroxetine were also ob-
served to have a significantly greater reduction in their
total score on the CAPS and the Dissociative Experi-
ence Scale; self-reported interpersonal problems were
also noted to be significantly decreased. During a 10-
week maintenance phase, the paroxetine response but
not the placebo response continued to improve.

In a 2006 reanalysis of two previously published
trials, Stein et al. (57) examined 395 adult patients
with PTSD who were randomly assigned to dou-
ble-blind treatment with flexibly dosed sertraline
(50–200 mg/day) or placebo. After 12 weeks, ser-
traline was significantly more effective than placebo
on most primary efficacy variables including Part 2
of the CAPS, irrespective of whether the patients
had experienced childhood abuse or interpersonal
trauma, suggesting the efficacy of medication treat-
ment in individuals whose precipitating trauma is
either childhood abuse in particular or interper-
sonal trauma in general.

In a 2005 study, Davidson et al. (58) compared
the relapse rates of 57 patients who responded to 6
months of open-label fluoxetine and who were sub-
sequently blindly randomly assigned to continue
receiving fluoxetine (mean dosage�42.1 mg/day)
or placebo. Relapse rates were 22% for fluoxetine
compared with 50% for placebo (p�0.02); the
odds ratio for relapse with placebo relative to fluox-
etine was 3.50, and time to relapse with fluoxetine
was longer than with placebo (p�0.02, log-rank
statistic).

These newer studies augment the evidence base
for SSRI efficacy previously established in samples
of patients with PTSD (predominantly women) re-
sulting from civilian trauma, including childhood
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and adult sexual assault, other interpersonal trau-
mas, and motor vehicle accidents.

SSRIs for combat-related PTSD. Randomized
controlled trials have called into question the effi-
cacy of SSRIs for the treatment of PTSD in combat
veterans. Some of this evidence was described in the
2004 guideline, including the 1994 study of van
der Kolk et al. (59) of 31 veterans with chronic
PTSD randomly assigned to fluoxetine or placebo.
In this study, fluoxetine was significantly superior
to placebo for symptoms of co-occurring depres-
sion as measured by the HAM-D, but the change in
the total PTSD score did not differ between pla-
cebo and fluoxetine. In a similar randomization of
88 veterans with PTSD, none of those receiving 8
weeks of fluoxetine treatment achieved an asymp-
tomatic state as measured by the CAPS at the
6-month follow-up (45). Negative results were re-
ported in a placebo-controlled, randomized con-
trolled trial by Hertzberg et al. (60) of fluoxetine in
12 Vietnam War veterans.

Friedman et al. (61) completed a multicenter
trial of sertraline in 169 combat veterans with
PTSD recruited from 10 Veterans Affairs medical
centers. After 1 week of placebo, the patients were
randomly assigned to receive 12 weeks of flexibly
dosed sertraline (mean dosage�156 mg/day
among completers) or continued placebo. Total
PTSD symptom reduction as measured by the
CAPS did not significantly differ between the ser-
traline (�13.1, �3) and placebo (�15.4, �3.1)
groups, and in both groups combat-related PTSD
was associated with poorer outcome compared with
non-combat-related PTSD. In a 2002 study, Zohar
et al. (62) randomly assigned 42 Israeli combat vet-
erans to sertraline (mean dosage�120 mg/day,
�60 mg) or placebo. At 10 weeks, no significant
differences were noted in the total score on the
CAPS-2 or on any of the three CAPS symptom
cluster scores.

These findings contrast with those from a 2006
randomized controlled trial by Martenyi and Sol-
datenkova (63) of 144 combat veterans of the Bal-
kan Wars recruited at eight sites in Bosnia-Herze-
govina and Croatia and randomly assigned to
fluoxetine (20–80 mg/day) or placebo for both a
12-week acute phase and 24-week relapse preven-
tion phase. In the acute phase, fluoxetine was supe-
rior to placebo as measured by total score on the
Treatment Outcome PTSD (TOP-8) scale (�9.05
compared with �5.20, p�0.001), total score on
the CAPS (�31.12 compared with �16.07,
p�0.001), all CAPS subscores, and total score on
the Davidson Trauma Scale (DTS). Fluoxetine was
also more effective for depression as measured by
the Montgomery-Åsberg Depression Rating Scale

and for anxiety symptoms as measured by the
Hamilton Anxiety Scale. In the relapse prevention
phase of the trial, fluoxetine was superior to placebo
in sustaining improvement in TOP-8 and CAPS
scores, and the risk of relapse was significantly
greater in the placebo arm than in the fluoxetine
arm (log-rank test �2 �4.9, df�1, p�0.048). The
veterans of the Balkan Wars were younger than the
Israeli and American combat veterans, were some-
what more recently traumatized, and had probably
received less treatment for their symptoms before
study entry. It is possible that negative results with
older combat veterans may be due to the chronic
nature of their PTSD (and co-occurring disorders)
rather than a unique resistance to SSRI treatment
among individuals with combat-related PTSD.
Taken as a whole, these studies suggest that further
research is needed to understand why these popu-
lations may have differential responses to SSRI
treatment.

Other antidepressants. In a 2006 study, David-
son et al. (64) randomly assigned 329 adult outpa-
tients from 56 sites with a primary diagnosis of
PTSD for 6 months or longer and CAPS scores of
60 or greater to receive venlafaxine, extended re-
lease (37.5–300 mg/day), or placebo. At 24 weeks,
mean changes in total CAPS score from baseline
were �51.7 for the venlafaxine group compared
with �43.9 for the placebo group (p�0.006); im-
provement was significantly greater for the ven-
lafaxine group in symptom cluster scores for reex-
periencing (p�0.008) and avoidance/numbing
(p�0.006) but not for hyperarousal. Remission
rates (defined as a CAPS score of 20 or lower) were
50.9% for venlafaxine and 37.5% for placebo
(p�0.01). A 12-week, multicenter double-blind
trial (14) compared venlafaxine, extended release
(37.5–300 mg/day) with sertraline (25–200 mg/
day) or placebo in adult outpatients with PTSD.
Mean changes from baseline CAPS-SX17 scores
were �41.8, �39.4, and �33.9 for venlafaxine,
sertraline, and placebo, respectively, with only ven-
lafaxine separating from placebo in a statistically
significant manner (p�0.05).

In a 2007 study, Becker et al. (65) found no
between-group differences in 30 patients with civil-
ian- or military-related PTSD who were randomly
assigned to placebo or bupropion, sustained release
in addition to usual pharmacological care. About
half of these patients were already receiving an SSRI
at the time of randomization.

In a 2004 study, Davis et al. (66) randomly as-
signed 41 predominantly male combat veterans
with PTSD to nefazodone or placebo. After 12
weeks, they found significant improvement in the
percent change in the total CAPS score from base-
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line in those receiving nefazodone compared with
those receiving placebo using a repeated analysis of
variance with last observation carried forward
(p�0.04, effect size�0.6).

Finally, in a double-blind, randomized, placebo-
controlled trial of 29 patients with PTSD reported
in 2003 by Davidson et al. (67), mirtazapine (up to
45 mg/day) was found to be more effective than
placebo on the Global Improvement item of the
Short PTSD Rating Interview (but not on total
Short PTSD Rating Interview score nor on the
DTS total score), as well as on the Structured In-
terview for PTSD and anxiety subscale of the Hos-
pital Anxiety and Depression Scale.

Head-to-head comparisons. Studies have been
published comparing nefazodone and sertraline
(68), venlafaxine and sertraline (69), the SNRI re-
boxetine and fluvoxamine (70), and fluoxetine,
moclobemide, and tianeptine (71). These studies
have generally demonstrated the superiority of antide-
pressants to placebo but have done little to clarify the
relative utility of these different antidepressants.

These data build on the relatively robust evidence
basis for pharmacological treatment with antide-
pressant medications (particularly SSRIs and
SNRIs for noncombat PTSD) compared with
other classes of medications. However, the data also
suggest that more effective pharmacological treat-
ments must be identified, particularly for veterans
with combat-related PTSD. It is also important to
note that comparison of other pharmacotherapies
with the SSRIs and SNRIs is complicated by meth-
odological differences in the available studies.

ADRENERGIC AGENTS

�-Blockers. A potential role for propranolol in
preventing PTSD was suggested by a pilot study
reported in 2002 by Pitman et al. (72), in which 32
emergency department patients received a 10-day
course of propranolol or placebo, beginning within
6 hours of a trauma. Propranolol treatment did not
change CAPS scores at 1 month but did decrease
physiological response to script-driven imagery 3

Table 3. PTSD Information and Treatment Resources
Organization Web site Contact Information

Center for the Study of Traumatic
Stress (CSTS)

http://www.centerforthestudyoftraumaticstress.org/ Telephone: (301) 295-2470;
Fax: (301) 319-6965;
E-mail: cstsinfo@usuhs.mil

National Child Traumatic Stress
Network (NCTSN)

http://www.nctsnet.org/nccts/nav.do?pid�
hom_main

Telephone: (310) 235-2633;
Fax: (310) 235-2612

National Center for Posttraumatic
Stress Disorder (NCPTSD)

http://www.ncptsd.va.gov/ncmain/index.jsp PTSD Information Line:
(802) 296-6300;
E-mail: ncptsd@va.gov

American Psychological
Association (APA)

http://www.apa.org/topics/topicptsd.html Telephone: (800) 374-2721 or
(202) 336-5500M; E-mail:
executiveoffice@apa.org

APA http://www.psych.org/ Telephone: (888) 35-PSYCH or
(888) 35-77924;
E-mail: apa@psych.org

The International Society for
Traumatic Stress Studies (ISTSS)

http://www.istss.org/ Telephone: (847) 480-9028;
Fax: (847) 480-9282;
E-mail: istss@istss.org

European Society for Traumatic
Stress Studies (ESTSS) (ISTSS
affiliate)

http://www.estss.org/ Telephone: �31 (0)20-6601921;
Fax: �31 (0)20-6601977;
E-mail: secretariat@estss.org

International Trauma Studies
Program (ITSP)

http://itspnyc.org/ Telephone: (212) 691-6499;
Fax: (212) 807-1809;
E-mail: info@itspnyc.org

National Institute of Mental Health
(NIMH)

http://www.nimh.nih.gov/health/topics/post-
traumatic-stress-disorder-ptsd/index.shtml

Telephone: (866) 615-6464;
Fax: (301) 443-4279;
E-mail: nimhinfo@nih.gov

Defense Centers of Excellence for
Psychological Health and
Traumatic Brain Injury (DcoE)

http://www.dcoe.health.mil/default.aspx Telephone: (866) 966-1020;
E-mail: resources@dcoeoutreach.org
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months after the trauma. However, a 14-day ran-
domized controlled trial reported in 2007 by Stein
et al. (73) of propranolol compared with gabapen-
tin and placebo failed to demonstrate the superior-
ity of either medication over placebo.

Prazosin. Among the most promising advances
in the pharmacological treatment of PTSD have
been a series of placebo-controlled augmentation
trials demonstrating the efficacy of the �-adrener-
gic antagonist prazosin for the treatment of trauma-
related nightmares and sleep disruption (74–76).
Here, patients were allowed to continue mainte-
nance medications, including SSRIs, as the primary
outcome variables were related to sleep disturbance.
However, the studies also assessed total PTSD
symptoms using either the CAPS or the PTSD
Checklist–Civilian Version.

The first study, reported in 2003 by Raskind et
al. (75), was a double-blind, crossover trial in which
10 Vietnam combat veterans with PTSD received
placebo or prazosin (mean dosage�9.6 mg/night)
over a 3-week dose-titration phase and a 6-week
maintenance phase. Prazosin was significantly su-
perior to placebo in reducing nightmares (CAPS
“recurrent distressing dreams” item) and sleep dis-
turbance (CAPS “difficulty sleeping” item) and in
improving global clinical status (Clinical Global
Impression of Change [CGIC]), with effect size
z	1.0 on all measures. The change in the total
CAPS score and scores on all three CAPS cluster
items was also significantly greater with prazosin
than with placebo.

The second study, reported in 2007 by Raskind
et al. (75), was a parallel-group trial in 40 veterans
with chronic PTSD, most of whom experienced
combat-related trauma in Vietnam. Patients re-
ceived placebo or prazosin (mean dosage�13.3
mg/night) during a 4-week dose-titration phase
and an 8-week maintenance phase. Similar im-
provements in nightmares, sleep disturbance, and
CGIC scores (effect size�0.9) were observed. A
numerically greater reduction in total CAPS score
was observed with prazosin, but this did not reach
statistical significance.

Finally, in a double-blind, placebo-controlled
crossover study of 13 civilians with trauma-related
PTSD, reported in 2008 by Taylor et al. (76), pra-
zosin was rapidly titrated to 3 mg/night during each
3-week treatment phase. Along with clinical out-
comes, sleep time and sleep latency were recorded
in the final 3 nights of the treatment phase. Total
sleep time was 94 minutes longer with prazosin
than with placebo (374�86 minutes compared
with 280�105 minutes, p�0.01, effect
size�0.98), and total REM sleep and mean REM
duration were also longer with prazosin. Once

again, reductions in trauma nightmares, total
PTSD symptoms (using the PTSD Checklist–Ci-
vilian Version), and CGIC scores were significantly
changed compared with placebo.

Further investigation may clarify an optimal dos-
age and titration for prazosin, which, based on the
above studies, appears to be effective in a range of 3
to 15 mg/night.

SECOND-GENERATION (ATYPICAL)
ANTIPSYCHOTIC MEDICATIONS

In 2006, Padala et al. (77) reported the results of
a small pilot study in which 20 women aged 19–94
years with PTSD from sexual and domestic abuse
were randomly assigned during the acute phase to
receive risperidone or placebo. A significant differ-
ence was observed between baseline and subsequent
visit TOP-8 total scores beginning in week 6 and
persisting through the 12th week of the study. This
response pattern was also observed in the secondary
outcome measures of CAPS, the HAM-D, and the
Hamilton Anxiety Scale. Risperidone was also stud-
ied in an 8-week randomized controlled trial re-
ported in 2004 by Reich et al. (78) of 19 women
who met the DSM-III-R criteria related to child-
hood abuse. Significant differences in reduction
from baseline total CAPS-2 score (z��2.44,
p�0.015) and significant reductions in CAPS-2
intrusive (z��5.71, p�0.001) and hyperarousal
(z��2.74, p�0.006) subscores were associated
with flexible dosing (0.5–8 mg/day) of risperidone.
In 2008, Rothbaum et al. (79) randomly assigned
25 adult PTSD patients whose symptoms did not
remit (�70% decrease in symptoms, as measured
by the CAPS) with 8 weeks of open-label sertraline
to augmentation with risperidone compared with
placebo for an additional 8 weeks. Patients receiv-
ing placebo and risperidone did not differ in their
continued improvement in symptoms of depres-
sion or PTSD over the 8 weeks of augmentation
(both groups improved), although those who re-
ceived risperidone showed more improvement on
the DTS sleep item on post hoc analysis. A ran-
domized, placebo-controlled augmentation study
of 73 combat veterans reported in 2005 by Bart-
zokis et al. (80) demonstrated the superiority of
risperidone to placebo in increasing response to
SSRIs. These findings are consistent with the lim-
ited evidence from previous small randomized con-
trolled trials of risperidone (81) and olanzapine
(82). These data are encouraging for adjunctive
treatment with a second-generation antipsychotic
drug in patients who have partially responded to an
SSRI or an SNRI. Patients receiving an antipsy-
chotic medication should be monitored for side ef-
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fects including weight gain and metabolic changes
(83).

ANTICONVULSANTS

Randomized controlled trials of anticonvulsant
medications are limited in number and have shown
mixed results. In a study reported in 2007 by
Tucker et al. (83), 38 civilian patients with PTSD
were randomly assigned to placebo or flexibly dosed
topiramate (25–400 mg/day). There were no sig-
nificant differences in total CAPS scores or total
Clinical Global Impression Scale scores, although
patients treated with topiramate demonstrated
clinically significant decreases in the TOP-8 total
score and CAPS reexperiencing symptoms subscale
score.

In a continuation study reported in 2006 by
Connor et al. (84), 29 patients with PTSD who
completed an open-label trial of tiagabine and dem-
onstrated at least minimal improvement were ran-
domly assigned to continued tiagabine or placebo.
Benefits of treatment were maintained in the tiaga-
bine group, and tiagabine was associated with a
greater trend toward remission, but there was no
statistically significant difference in remission rates,
nor was there a change in rate of relapse in compar-
ison with the placebo group.

In 2007, Davidson et al. (85) also evaluated the
efficacy of tiagabine (2– 4 mg/day in divided
doses) in a 12-week randomized, placebo-con-
trolled, multisite trial of 232 adult patients with
PTSD. They found neither a statistically signifi-
cant change from baseline CAPS score in either
group nor a significant difference in any other
outcome measure.

Most recently, Davis et al. (86) randomly as-
signed 85 older male military veterans with PTSD
to an 8-week trial of divalproex compared with pla-
cebo. No difference in outcomes was noted for ei-
ther group, and no improvement was noted.

FUTURE DIRECTIONS

PTSD is currently conceptualized as a response
to a traumatic stressor (or stressors) that becomes
generalized and maladaptive. It may be viewed as an
injury that results in alterations in the neurobiolog-
ical systems mediating fear response or a failure of a
mechanism involved in extinction of a generalized
response to a traumatic experience (i.e., a failure of
extinction learning). The course and trajectory of
illness in patients with PTSD are highly variable. In
some cases (with or without treatment) symptoms
may permanently resolve, whereas in others full-
blown reoccurrence of disabling symptoms may oc-

cur over time. Symptom scales used to measure
treatment response may not adequately account for
the loss of productivity and diminished social func-
tion and quality of life experienced by persons with
chronic symptoms. Perhaps future researchers will
identify specific risk factors or biological markers
for disease status and disease severity that may aid in
disability assessment. At present, such evaluations
must be supported by objective data regarding the
effect of illness on social and occupational function,
which may be impossible to obtain from the patient
alone. A number of organizations provide updated
information on PTSD and PTSD treatment on
their web sites (Table 3). Recent studies have ad-
vanced our understanding of neurobiology of the
traumatic stress response and PTSD as these relate
to the processes of emotional memory, and impair-
ment of extinction learning (53,87–90). These
studies provide a theoretical basis for the mecha-
nism of action of exposure-based CBTs as interven-
tions that promote reprocessing and reconsolida-
tion of emotionally laden memories of traumatic
experiences and facilitate the extinction of condi-
tioned responses to reminders of these experiences.
Current pharmacological agents for PTSD also tar-
get the neurocircuitry involved in fear-related
learning and memory formation and extinction.
Studies point to the involvement of NMDA recep-
tors in the process of extinction learning, suggesting
a potential role for NMDA agonists such as d-cy-
closerine as enhancers of exposure-based psycho-
therapies (91,92). Trials under way at this time may
augment the emerging data from pilot studies that
suggest the possible benefits of NMDA agonist
treatment in combination with exposure-based
psychotherapies (92). Community level observa-
tions of the variability of human responses to stress-
ful exposures have led to exploration of the genetic
basis of PTSD and also to a search for the genetic
polymorphisms that may explain the range of indi-
vidual human responses to stress in terms of gene by
environment interactions. PTSD is often present in
the context of comorbid depression or substance
abuse and may follow traumatic events resulting in
severe physical injury (including traumatic brain
injury) and chronic pain. Although several of the
studies noted above assessed treatment response in
terms of depressive symptoms, further study of ef-
fective treatments in patients with comorbid con-
ditions is clearly warranted. Further study of resil-
ience to traumatic events may also lead to
clarification of the genetics governing resilience in
the face of traumatic exposure, to the identification
of genetic biomarkers for the disease, and to the
identification of additional targets for therapeutic
intervention. As novel treatments are identified,
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their translation into clinical trials must rely on
increasingly standardized mechanisms for address-
ing treatment dropouts and missing data, as well as
standardized definitions of treatment outcome and
remission. To generalize the treatment to usual
clinical populations, studies must include samples
with co-occurring conditions—particularly other
mood and anxiety disorders. Still other studies
must address cross-cultural and multiethnic popu-
lations. Present recommendations continue to em-
phasize SSRIs and exposure-based psychotherapies.
New understanding offers the hope of both en-
hancing present treatments and approaching treat-
ment from different mechanisms.
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