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Following exposure to trauma, a large number of
survivors will develop acute symptoms of post-
traumatic stress disorder (PTSD), which mostly
dissipate within a short time. In a minority, how-
ever, these symptoms will evolve into chronic and
persistent PTSD. A number of factors increase the
likelihood of this occurring, including characteris-
tic autonomic and hypothalamic-pituitary-adrenal
axis responses. PTSD often presents with comor-
bid depression, or in the form of somatization,
both of which significantly reduce the possibilities
of a correct diagnosis and appropriate treatment.
Mainstay treatments include exposure-based psy-
chosocial therapy and selective serotonin reuptake
inhibitors, such as paroxetine and sertraline, both
of which have been found to be effective in PTSD.
This paper looks at the course of PTSD, its dis-
abling effect, its recognition and treatment, and
considers possible new research directions.
(The Journal of Neuropsychiatry and Clinical

Neurosciences 2004; 16:135–147)

Posttraumatic stress disorder (PTSD) is a chronic and
disabling psychiatric disorder associated with a sig-

nificant degree of morbidity. Lifetime prevalence rates
in the community have been estimated at 1.3%–7.8%.1,2

However, as might be expected, a higher lifetime PTSD
prevalence of around 30% has been reported for Viet-
nam veterans and female victims of rape in retrospective
epidemiological studies.3,4 The risk of developing PTSD
has been shown to vary according to the type of trauma.
In common with many other psychiatric disorders, a
higher prevalence of PTSD occurs in women than in
men. The lifetime prevalence of exposure to trauma and
the risk of developing PTSD are shown by gender and
trauma in Table 1.2

Posttraumatic stress disorder has been recognized as
a distinct psychiatric disorder since the introduction of
the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-III)5 in 1980. According to this classification,
a diagnosis of PTSD required exposure to a recognizable
stressor that would evoke symptoms of distress in al-
most everyone. This definition wasmodified some years
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TABLE 1. Lifetime prevalence of exposure to trauma and risk of PTSD(2)

Lifetime Prevalence (%) PTSD Risk (%)

Trauma Male (n�2,812) Female (n�3,065) Male (n�2,812) Female (n�3,065)

Life-threatening accident 25.0 13.8 6.3 8.8
Natural disaster 18.9 15.2 3.7 5.4
Threatened with weapon 19.0 6.8 1.9 32.6
Physical attack 11.1 6.9 1.8 21.3
Rape 0.7 9.2 65.0 45.9

later6 to emphasize the requirement of avoidance phe-
nomena, which consist of deliberate efforts to avoid
thoughts, feelings, activities, and situations that aroused
recollections of the trauma. The avoidance of recollec-
tion of the traumatic stressor only served to emphasize
the fundamental importance in the development of
PTSD of exposure to an extreme, life-threatening stres-
sor.7 Changes to the definition of PTSD that were
brought about in the DSM-IV8 included redefining the
traumatic event. This had to involve actual or threat-
ened death or serious injury or a threat to the physical
integrity to self or others. In addition, the person expe-
riencing the event had to respond with intense fear,
helplessness, or horror. Clinically significant distress
and impairment in social, occupational, or other impor-
tant areas of functioning with a minimum duration of 1
month were further requirements.8 This definition of
PTSD now encompasses the concept of “vicarious trau-
matization” (being confronted by serious injury to oth-
ers), which has significance for emergency services and
rescue workers.
Posttraumatic stress disorder frequently follows a

chronic course and can be associated with recurrences
related to exposure to multiple traumas. In addition,
PTSD is frequently comorbid with other psychiatric con-
ditions such as anxiety disorders, depression, and sub-
stance abuse.2

This paper will address 1) issues concerning the ac-
quisition and course of PTSD, including physiologic and
neuroendocrine factors; 2) recognition and impairment;
3) recent studies of psychotherapy and pharmacother-
apy, especially with selective serotonin reuptake inhib-
itor (SSRI) drugs; and 4) suggest some directions for re-
search.

THE COURSE OF PTSD

When faced with a traumatic experience, a large major-
ity of the population will have a brief acute response to

stress and will not develop any long-lasting pathologic
sequelae, whereas a smaller proportion will experience
persistent PTSD, either alone or in combination with
major depression.9 Previous vulnerability to depressive
or anxiety disorders increases the likelihood that PTSD
will develop. Indeed, both vulnerability and protective
factors will affect the individual in the transitional phase
from the acute stress response. In this critical stage, the
acute reaction will stabilize in some individuals, whereas
there is progressive decompensation in others.

Pathological Development
Some of the symptoms of PTSD are considered to be
reflections of the adaptive mental processes involved in
the assimilation and integration of new information that
results from exposure to trauma.7 This equates to PTSD
symptoms representing part of a normal survival in-
stinct in individuals exposed to trauma, and the path-
ologic development of PTSD only follows if the response
that leads to resolution of the trauma is disrupted in
some way. The main conclusion of biological research
into PTSD is that exposure to one or more traumatic
events triggers a chain of mental and biological events,
which ultimately lead to prolonged PTSD.10

An examination of the longitudinal course of PTSD in
a study of rape victims showed that 94% of rape survi-
vors had all the clinical symptoms of PTSD 1 week after
the traumatic event, thereby suggesting that such a clini-
cal picture probably constitutes a normal reaction (Fig-
ure 1).11 At 3 and 9 months after the event, the propor-
tion of rape victims expressing symptoms of PTSD
declines to 15%–25%. Following this period, the curve
remains horizontal, indicating that PTSD is an unremit-
ting and chronic disorder that can last for any length of
time. In the National Comorbidity Study (NCS), median
duration of PTSD associated with worst lifetime trauma
was 3 years for those receiving treatment and 5 years
for those who did not receive treatment.2 However, this
estimate does not take into account the real possibility
that people may experience PTSD more than once in
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FIGURE 1. Rate of PTSD Symptoms in Rape Victims

Pe
rc

en
ta

ge
 o

f P
at

ie
nt

s 
W

ith
 P

TS
D

Trauma
Months

Years3 9

94%

47%

42%

Undefined
time

25–15%

FIGURE 2. Physiological Responses to Trauma-Related Mental
Imaging
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their lives. Indeed, a great many people report exposure
to multiple traumas over a life course.12 Data from the
NCS which used DSM-III-R criteria showed that 60.7%
of men and 51.2% of women reported exposure to at
least one lifetime traumatic event.2 DSM-IV criteria for
PTSD expand the set of stressful experiences to include
sudden death of a close friend, or loved one, or diag-
nosis of a life-threatening illness. Results from a com-
munity epidemiologic survey in the USA that used
DSM-IV criteria reported that 90% of respondents had
exposure to at least one lifetime traumatic event.13

Physiological Responses
It has been reported that nonphysically injured trauma
survivors admitted to the emergency room, who sub-
sequently went on to develop PTSD, had higher heart
rates at the emergency department (mean�95.5 beats
per minute, SD�13.9, versus mean�83.3 beats per min-
ute, SD�10.9) (t�4.4, P�0.001) and 1 week later
(mean�77.8 beats per minute, SD�11.9, versus
mean�72.0 beats per minute, SD�9.5) (t�2.25,
P�0.03), but not after 1 and 4 months.14 Similarly, in a
study of trauma survivors, the physiologic response of
heart rate, skin conductance and electromyography
(frontalis) to mental imagery recorded a short time fol-
lowing the trauma has been shown to differentiate be-
tween those who go on to develop PTSD and those who
do not (Figure 2).15 The importance of such physiologic
responses is clear, since our clinical experience indicates
that PTSD patients can re-access their trauma memories

as often as 100 times a day and elicit these physiologic
reactions each time. PTSD patients possibly continue to
reinforce the initial impact of the trauma by reactivating
it in this way. PTSD patients have also been reported to
differentiate from normal survivors by poor habituation
of skin conductance to a repetition of loud startling
noises (Figure 3).16 Traumatized non-PTSD and anxious
groups showed normal habituation by contrast. This
may represent a primary defect of the central nervous
system that continues to identify and classify the loud
tones as threatening in people with PTSD. PTSD pa-
tients, therefore, continue to react, rather than rejecting
the noises as redundant information and stopping the
reaction to them. In a prospective study of 239 trauma
survivors,17 the auditory startle response of all the
trauma survivors is normal at 1 week. The response of
those patients who go on to develop PTSD becomes ab-
normal between 1 and 4 months after the trauma, sug-
gesting that this is the critical period during which the
central nervous system adapts its response to ambigu-
ous stimuli (such as loud noises) and determines
whether PTSD develops.
There are two important questions for the clinician to

address when trying to recognize the vulnerable pa-
tients that will develop PTSD: 1) Why does trauma lead
to PTSD for them rather than some other psychiatric
disorder or no disorder at all? 2) What are the risk fac-
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FIGURE 3. Habituation of Skin Conductance Responses
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TABLE 2. Frequency of Morbid Disorders With PTSD in Men
and Women (2)

Comorbid Disorder Male (n�139) Female (n�320)

Major depression 47.9 48.5
Dysthymia 21.4 23.3
Mania 11.7 5.7
Generalized anxiety disorder 16.8 15.0
Panic disorder 7.3 12.6
Simple phobia 31.4 29.0
Alcohol abuse 51.9 27.9
Substance abuse 43.5 26.9
At least one lifetime disorder 88.0 79.0

tors for determining these patients? The acute stress re-
sponse is universal and nonpredictive of PTSD. More-
over, as mentioned, patients who develop PTSD fail to
show a remission of these acute symptoms and show
abnormally increased heart rates several days after the
trauma as well as other abnormal physiologic responses
such as the increased startle response. It would therefore
appear that PTSDmight develop as a failure of the body
to reverse the acute stress response.

Delayed and Chronic Forms of PTSD
The onset of PTSD can be delayed for years. In a large
study by Solomon18 looking at individuals who pre-
sented for treatment within 6 years of the Lebanon war,
10% were considered delayed onset, 40% were delayed
help-seeking, 33% were exacerbation of subclinical
PTSD, 13% were reactivation of recovered PTSD, and
the remaining 4% had other psychiatric disorders. This
is confirmed in the study by Shalev et al.19 where 5.1%
of patients were truly delayed onset PTSD and the rest
were mainly PTSD patients who recovered and were
then reactivated by another event.
Most cases of PTSD recover within 1 year, and after 6

years recovery without treatment is unlikely.2 However,
up to 40% of patients with PTSD have a chronic condi-
tion. Chronic PTSD is prolonged and may be unremit-
ting, and subject to reactivation upon exposure to stress-
ors. In addition, it can be disabling and associated with
substantial comorbidity. The risk of developing second-

ary comorbid disorders is related to a number of factors,
including the severity of the trauma, gender, family his-
tory, past history, and the complexity of the PTSD re-
action. Chronic PTSD is linked with abuse of alcohol,
drugs, and medication. It is also associated with mor-
tality from suicide.20 The frequency of comorbid dis-
orders with PTSD is shown for male and females in
Table 2.2 The percentages of individuals with PTSD
who have at least one other lifetime disorder is 88.0%
for men and 79.0% for women. The major comorbid
disorder seen with PTSD is depression, occurring in
47.9% of men and 48.5% of women. Other comorbid
disorders include dysthymia, specific phobia and gen-
eralized anxiety disorder.

Disability Associated With PTSD
The chronic form of PTSD is often debilitating. The dis-
ability associated with PTSD includeswork impairment,
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change in life trajectories, impaired social relations,mar-
ital instability and perpetuation of violence. This not
only represents a burden to the individual but to society
as well.
In a study based on the analysis of the NCS data,

which examined the effects of mental disorders on work
impairment,21 work loss (defined as missing a full day
of work), and work cut back (either missing part of a
day or working less efficiently than usual) during the
previous month was 0.8 days/month and 2.8 days/
month, respectively. The amount of work impairment
associated with PTSD was the same as that associated
with major depression but less than that associatedwith
panic disorder.21

In the NCS data, among those with PTSD, there is an
increased risk of making suicide plans (odds ratio
[OR]�2.4; 95% confidence interval [CI]�1.7–3.3) and
an increased risk of attempting suicide (OR�6; 95%
CI�3.4–10.7) for patients suffering from PTSD. In ad-
dition, marital instability, unemployment, and increased
use of outpatient care contribute greatly to the burden
to society.12 The NCS analyses showed that the most ex-
treme adverse effects of traumatic events were associ-
ated with complex ongoing traumas that occurred in
childhood, such as parental violence, alcoholism, or de-
pression. Such experiences interfere with lifelong pat-
terns of interpersonal relationships and the process of
mastering basic educational skills.
In the study by Stein et al.,22 patients with PTSD re-

ported significantly more functional impairment than
patients without mental disorders. In addition, patients
with PTSD made greater use of healthcare resources
than non-mentally-ill patients and encountered consid-
erable functional impairment.
A study of the quality of life with PTSD reported

greater impairment at baseline for subjects with PTSD
relative to those with major depression and obsessive-
compulsive disorder on several domains of the 36-item
Short-Form Health Survey.23 Similarly, in a study of
PTSD among civilians, significant impairment was as-
sociated with PTSD as seen on the Sheehan Disability
Scale, which measures the total work, family and social/
leisure disability and the Vulnerability to the Effects of
Stress Scale.24

RECOGNITION OF PATIENTS WITH PTSD

By definition, the patient with PTSD must have experi-
enced a traumatic event before the onset of the disorder.

The symptoms of PTSD revolve around reliving the
traumatic experience, and include recurrent and intru-
sive thoughts and/or dreams of the trauma, difficulty in
falling or staying asleep, irritability, hypervigilance, and
avoidance of stimuli associated with the trauma.
Many patients, however, fail to seek medical help as

they do not recognize that they have a problem. Cer-
tainly, the most commonly reported reason for not being
in treatment among the 62% of PTSD cases in the NCS
study was that they did not have a problem.12 Even
those with quite severe impairment cited this reason.
This failure to seek help is not only a question of lack of
information or ability to perceive that they have a prob-
lem, but is representative of avoidance of trauma or ad-
dressing traumatic recollections. Those who recognized
their need for help give a number of other reasons for
being in treatment. Most commonly these were expense
of treatment, uncertainty about where to go for help,
thinking the problem will get better by itself, and want-
ing to solve the problem on one’s own. Others reasons
included the stigma, fear of forced hospitalization, lan-
guage barriers, and dissatisfaction with the services.
Among the general population in the United States, it

is estimated that 38% of people with PTSD are treated
in any given year.25 The majority of these patients (28%
of cases and 75% of those in treatment) are seen by the
medical practitioners, while others are seen by the hu-
man services personnel or self-help groups. Only 22%
of those with PTSD (38% of those in treatment) are seen
by mental health professionals (psychiatrist, clinical
psychologists, or other).
Patients with PTSD who present in primary care are

likely to present with somatic symptoms such as pain
associated with increased onset of arterial, lower gastro-
intestinal, dermatologic, and musculoskeletal disor-
ders.26 Similarly, they also report numerous sleep dis-
turbances. In a study of 1,832 subjects with PTSD from
an urban general population, sleep disturbances also af-
fected about 70% of the PTSD subjects.27 Violent or in-
jurious behaviors during sleep, sleep paralysis, sleep
talking, and hypnagogic and hypnopompic hallucina-
tions were more frequently reported in respondents
with PTSD.
In a study of patients with irritable bowel syndrome,28

18 (36%) of 50 patients were diagnosed with PTSD. Ir-
ritable bowel syndrome patients with a history of
trauma were more likely to have other comorbid psy-
chiatric diagnoses as well.
In a study to determine the relationship between a
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history of PTSD and somatization of symptoms, a his-
tory of PTSD was associated with significantly more
symptoms in each of the somatic symptom groups, ex-
cept pain.29 In addition, persons with PTSD were more
likely to report each of the symptoms of somatization,
compared to those with other psychiatric disorders. Pro-
spectively, baseline history of PTSD signaled an in-
creased risk of pain (OR�2.1) and conversion symp-
toms (OR�2.3) in the follow-up interval, relative to
those with no disorder.
Chronic PTSD is linked with abuse of alcohol, drugs,

and medication.12,30 In common with many other anxi-
ety disorders, PTSD is often complicated by secondary
depression (60%–80% of patients), particularly if the
condition has not been treated. Patients will therefore
present in either primary or secondary care with co-
morbid depression, which complicates the recognition
of PTSD per se, and prevents the primary diagnosis
from being made. Despite some of the symptoms of
PTSD being shared with major depression, the clinician
should be alerted by the presence of intrusive recollec-
tions and pervasive avoidance of a trauma. In addition,
when PTSD is complicated by secondary depression, the
symptom profile tends to differ from that of major de-
pression, with less psychomotor retardation or agita-
tion.20 In the study of PTSD in the primary care medical
setting by Stein et al.,22 11.8% of primary care attendees
met diagnostic criteria for either full or partial PTSD.
Comorbidity with major depression (61% of cases of
PTSD) and generalized anxiety disorder (39%) was com-
mon, but less so with social phobia (17%) and panic dis-
order (6%). Substance use disorder comorbidity (22%)
was also fairly common.
Patients who suffer from the effects of chronic inter-

personal violence are more likely to have chronic PTSD,
and the symptom profile is likely to be more complex
and often involves severe forms of dissociation not
found in more typical cases of PTSD. The profile is so
distinct it has been argued for the creation of a separate
diagnosis to characterize this response known as “com-
plex PTSD”31,32 or “disorders of extreme stress not oth-
erwise specified.”33,34 Although this diagnosis is not in-
cluded in DSM-IV due to the fact that the vast majority
of patients with this symptom cluster also meet criteria
for PTSD, it is nonetheless clear that a complex PTSD
subtype exists. This subtype is more chronic and dis-
abling than other cases of PTSD, and it is particularly
common among patients who were exposed at an early
age to chronic traumatic interpersonal violence.

Cortisol levels associated with PTSD
The neurobiology of the acute stress response is sum-
marized in Figure 4. Sensory input from a traumatic
event is transmitted to the amygdala, and following cor-
tical input leads to activation of four simultaneous types
of response. The first response is the activation of the
startle response through the reticularis pontis caudalis.
The second response, via the sympathetic nervous sys-
tem, consists of a release of adrenaline to increase heart
rate, blood pressure, blood flow, and increase of glucose
to the muscles. This increase in adrenaline is also rele-
vant for the formation of memory. Suppression of the
parasympathetic nervous system, which occurs in order
to shut down any responses that might compete with the
sympathetic nervous system (e.g., digestion, tissue repair,
ovulation), constitutes the third response and is indepen-
dent of the sympathetic nervous system. Finally, in the
fourth response, through the hypothalamic-pituitary-
adrenal (HPA) axis, the hippocampus and amygdala ac-
tivate the hypothalamus, which releases corticotrophin
release factor (CRF), which in turn activates the pituitary
gland to release adrenocorticotrophin hormone. This
then stimulates the adrenal gland to release cortisol. The
cortisol levels, which are proportional in magnitude to
the levels of the stressor, inhibit the sympathetic nervous
system, and via a negative feedback inhibition also at-
tenuate the HPA axis.
In healthy individuals, circulating catecholamines

and cortisol return to normal within hours. In the long
term, exposure to a subsequent stressor (sensitization)
can occur and create an exaggerated stress response, but
baseline hormone levels will not indicate whether pre-
vious stressful events have occurred. However, in indi-
viduals with chronic PTSD, both baseline CRF and cor-
tisol levels are decreased. There is also increased
sympathetic nervous system activation to trauma, en-
hanced startle response to both neutral and trauma-
related cues, and evidence of decreased parasympa-
thetic nervous system activity. This has led to the view
that PTSD may represent an extension of the normal
stress response. One hypothesis proposed to explain this
is that there are insufficient cortisol levels at the time of
the trauma in some individuals, such that the other bi-
ologic reactions are not inhibited, and a prolonged ac-
tivation of some of the stress responses occurs. In sup-
port of this, the cortisol levels found in the aftermath of
a motor vehicle accident in patients who went on to de-
velop PTSD were found to be lower than in those who
remained well or in those who suffered from depres-
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FIGURE 4. Neurobiology of the Acute Stress Responses
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sion.35 A further study of cortisol levels taken in the
emergency room from victims in the aftermath of a rape
showed lower levels of cortisol in those who had suf-
fered a previous assault than in those with no previous
assault.36 Therefore, prior trauma is definitely a risk for
developing PTSD, along with the more common risks
such as exposure to trauma, avoidant personality, ge-
netic or familial factors, and cognitive variables such as
IQ and education. Studies to isolate which of these vari-
ables are particular risk factors for developing PTSD are
difficult to design. However, one group of patients that
have been shown to be a high-risk group for developing
PTSD are the children of Holocaust survivors.37 Further
study of this group showed that only the children of
parents who developed PTSD during the Holocaust
were at risk of PTSD themselves when faced with
trauma. Children with PTSD whose parents had PTSD
have low cortisol levels, while Holocaust children with
no PTSD (and no parental PTSD) have normal cortisol
levels. Interestingly, children with no trauma or PTSD
but whose parents had PTSD also had low cortisol lev-

els, indicating that the low cortisol may be related to
factors that predate the trauma. In short, low cortisol
levels may be related to risk for PTSD. The most likely
explanation for this low cortisol before trauma is that
the cortisol receptors in the pituitary are oversensitive,
leading to a greater negative feedback inhibition, which
results in lower cortisol levels. This increased receptor
sensitivity in PTSD has been successfully demonstrated
using a low-dose dexamethasone suppression test,
which repeatedly showed an enhanced suppression of
cortisol in PTSD patients (Figure 5).38–42 Therefore, un-
der acute stress, this enhanced negative feedback could
result in a premature shut down of the HPA axis, which
would prevent the damping down of the sympathetic
nervous system. This would lead to a cascade of con-
sequences as detailed in Figure 6. If this cascade model
for PTSD is correct, then possible areas for intervention
that may help the patient with PTSD become apparent,
such as: reduction of nonspecific arousal, reduction of
memory-related distress, cognitive restructuring to avoid
forming new associations and stimulus generalizations,
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FIGURE 5. Enhanced Suppression of Cortisol Following Low-
Dose Dexamethasone
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cognitive restructuring to correct already formed nega-
tive associations, addressing any number of the cascade
of alterations that have occurred since the trauma (sleep
disruption, characterological issues, social avoidance).

TREATMENT OF PTSD

Appropriate treatment of PTSD is essential to reduce
symptoms and increase both the functioning and quality
of life of the patient. Early intervention is particularly
crucial in order to help prevent the development of sec-
ondary chronic morbidity.
There are five main treatment goals when treating

PTSD: reducing the core symptoms, improving stress
resilience, improving quality of life, reducing disability
and reducing comorbidity.
A number of treatment outcome studies for PTSD

have focused on cognitive-behavioral therapy pro-
grams, which include variants of exposure therapy,
anxiety management and cognitive therapy. More re-
cently, eye movement and desensitization therapy has
been employed. Pharmacological treatments are being
studied. Both kinds of treatment are effective.

Psychosocial treatment
Psychosocial treatment of PTSD has shown some prom-
ising results and, when effective, has been associated

with low relapse rates. Of the existing treatments, ex-
posure therapy has the strongest evidence of efficacy in
different populations of trauma victims with PTSD.
However, a minority of patients failed to show sufficient
gains with this therapy.43 Anxiety management tech-
niques have also been shown to be effective in the treat-
ment of PTSD after rape,11 although not widely studied.
Cognitive therapy has also been seen to be effective in
rape victims.44 More recently, a study by Marks et al.,45

of different victim populations with a history of PTSD
of at least 6 months’ duration studied the treatment ef-
fect of prolonged exposure (imaginal and live) alone;
cognitive restructuring alone; combined prolonged ex-
posure and cognitive restructuring; or relaxation with-
out prolonged exposure or cognitive restructuring. The
study showed that both prolonged exposure and cog-
nitive restructuring were each therapeutic on their own,
were not mutually enhancingwhen combined, andwere
each superior to relaxation.
Interestingly, this lack of advantage for combining dif-

ferent types of psychosocial treatments was also found
in a study by Foa et al.46 Studies attempting to examine
augmentation of exposure therapy outcomewith the ad-
dition of cognitive restructuring do not show any ad-
ditional benefit over exposure therapy alone. No studies
have examined the relative efficacy of pharmacotherapy
and cognitive-behavioral therapy, and whether combi-
nation of the two will augment the efficacy of each.
Eye movement and desensitization reprocessing

(EMDR) is a relatively new therapy for PTSD that con-
sists of a form of exposure accompanied by saccadic eye
movements.47 In EMDR, the therapist asks the patient
to visualize images about the trauma, while inducing
eye movements by asking the patient to track rapid side-
to-side movement of the therapist’s finger. A cognitive
therapy component is also included by asking patients
to replace negative thoughts with positive ones. There
have been several studies of the efficacy of EMDR in the
treatment of PTSD,46–49 although most have not been
well controlled.43 A well-designed study49 found EMDR
was inferior to prolonged exposure cognitive therapy.
Successful treatment of PTSDwith regard to the patient

will involve attitude to treatment, capacity to tolerate dis-
tress, availability of support, and extent of comorbidity.50

To determine the real benefit of psychosocial treatments
for PTSD, further large, well-controlled studies that
compare the benefits of specific techniques are required.
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FIGURE 6. Cascade Model of PTSD
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FIGURE 8. Response to MAOI Drugs in PTSD
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FIGURE 7. Response to Tricyclic Antidepressants in Combat-
Related PTSD
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Pharmacotherapy
The principal goals of pharmacotherapy are reducing
PTSD symptoms, improving resilience to stress and
quality of life, and reducing disability and comorbidity.
Reducing comorbidity is particularly important since
patients rarely present with pure PTSD. There are three
main classes of drugs that have demonstrated efficacy
in the treatment of PTSD: tricyclic antidepressants
(TCAs) such as amitriptyline and imipramine, mono-
amine oxidase inhibitors (MAOIs) such as phenelzine,
and SSRIs such as sertraline, paroxetine, and fluoxetine.
In addition, a variety of other drugs show promise in-
cluding antiadrenergics, anticonvulsants and antide-
pressants (lamotrigine, nefazodone, clonidine).
There is considerable evidence fromplacebo-controlled

trials that TCAs and MAOIs are effective in reducing
symptoms of PTSD (Figure 7 and Figure 8).51–53 There is
also preliminary evidence from open-label studies of car-

bamazepine, valproic acid, and from a small double-
blind trial of lamotrigine, that anticonvulsants can pro-
duce benefit in PTSD.54–56

More recently, placebo-controlled studies have shown
that the SSRIs sertraline57 and paroxetine58 are effective
in decreasing symptoms of PTSD, and considerable in-
terest has centered on these new data. Similarly, there
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FIGURE 9. Effects of Open-Label Paroxetine in PTSD
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have been positive placebo-controlled trials for fluoxe-
tine, however results in USA combat veterans59,60 were
not as positive as for the general PTSD population.24 A
European study found benefit for fluoxetine in pre-
dominantly combat veterans, with relapse prevention
effects in maintenance treatment.61,62

In the 12-week, double-blind study of sertraline in
187 psychiatric outpatients with DSM-III-R PTSD, ser-
traline treatment yielded a significantly greater im-
provement than placebo in mean change from baseline
for Clinician-Administered PTSD Scale Part 2 (CAPS-
2) total score (P�0.02).57 In addition, sertralinewas sig-
nificantly better than placebo for the symptom clusters
avoidance/numbing (P�0.02) and arousal (P�0.03),
but not on reexperiencing/intrusion (P�0.14). In this
study, however, 73% of the population was female and
61.5% had suffered physical or sexual assault. Further
studies of sertraline are required to demonstrate its ef-
ficacy in both genders and across all trauma types. A
relapse-prevention study found the risk of relapse to be
significantly less with sertraline than with placebo after
9 months of treatment.63

In a 5-week double-blind, randomized, placebo-
controlled study of fluoxetine in 64 patients (22 women
and 42 men) (31 veteran and 33 nonveterans), fluoxetine
significantly reduced overall PTSD symptomatology as
assessed by total CAPS score.59 However, the difference
in PTSD symptom reduction occurred primarily in the
subscales “numbing” (for the nonveteran group) and
“arousal.” Fluoxetine was an effective antidepressant in
the total sample as measured by the Hamilton Depres-
sion Rating Scale (HAM-D). However, these improve-
ments in depression did not predict improvement in
PTSD score. While there was substantial improvement
in depression (HAM-D) in the veteran sample (P�

0.005), there were no meaningful changes in numbing
symptoms (P�0.70). Conversely, the nonveteran sam-
ple had a modest improvement in depression (HAM-D,
P�0.04), but there was a substantial improvement in
numbing (P�0.002). In general, nonveteran patients re-
sponded much better than veteran patients, which is
probably reflective of the higher level of symptomatol-
ogy in the veterans. In another double-blind, random-
ized, placebo-controlled study in 53 civilians over a 12-
week period, fluoxetine (up to 60 mg/day) significantly
reduced overall PTSD symptomatology as assessed by
the Duke Global Severity Rating for PTSD, the Struc-
tured Interview for PTSD, and the Davidson Trauma

Scale (DTS).24 Vulnerability to the effects of stress also
responded well to fluoxetine.
In the 12-week, open-label study with paroxetine that

was conducted in 19 civilians with DSM-III-R PTSD,64

patients showed significantly reduced mean PTSD
symptom scores for both the DTS score (P�0.0001) (Fig-
ure 9) and the Impact of Event Scale score (P�0.0001).
In addition, there were significant improvements in all
symptom clusters for both scales. Interestingly, cumu-
lative childhood trauma scores were significantly and
negatively correlated with treatment response on the to-
tal DTS score (r�0.52, P�0.03). Since the study by Mar-
shall, there has been a series of large clinical trials with
paroxetine in PTSD. The clinical program involved 1180
patients with a DSM-IV diagnosis of PTSD, and dem-
onstrated that paroxetine relieves the symptoms of
PTSD, significantly reducingmean change frombaseline
in CAPS-2 total score and Clinical Global Impression
global improvement scale. In addition, it significantly
reduced the CAPS-2 score for reexperiencing/intrusion
(P�0.001), avoidance/numbing (P�0.001), and arousal
(P�0.001) comparedwith placebo. This newdata, which
was generated in 12-week, double-blind, randomized,
fixed- or flexible-dose studies also confirmed that treat-
ment benefit with paroxetine (20–50 mg/day) was ob-
served across all trauma types and in both genders.65,66

In the fixed-dose study, which was conducted in the
United States with 551 PTSD patients who had experi-
enced traumas, including physical or sexual assault, wit-
nessing an accident, experiencing a serious accident/
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FIGURE 10. Response to Paroxetine in PTSD: Multicenter Trials
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fire/injury, being in war/combat or being involved in a
natural disaster, paroxetine was given in doses of either
20 mg or 40 mg/day.58,66 Decreases from baseline in
CAPS-2 total score were significantly greater (P�0.001)
for both doses compared with placebo (Figure 10). In
addition, decreases from baseline in the 8-Item Treat-
ment Outcome PTSD Scale (TOP-8) total score and DTS
total score were also significant for both doses
(P�0.001). Similarly, in the U.S. flexible-dose study in
which 307 patients received 20–50 mg/day of paroxe-
tine, there were significant decreases from baseline for
CAPS-2 total score (P�0.001) (Figure 10), TOP-8 total
score (P�0.001), and DTS total score (P�0.001).58,65

Paroxetine was well tolerated with an adverse event
profile similar to that in other anxiety indications.

CONCLUSIONS

Following exposure to trauma, almost all survivors de-
velop some short-lasting symptoms of PTSD. A variety
of factors determine the likelihood of such reactions
becoming chronic, including physiological/autonomic
and neuroendocrine (HPA axis) influences. Once devel-
oped, PTSD often becomes disabling and unremitting,
being accompanied by a high incidence of comorbid de-
pression as well as somatization, both of which may im-
pede recognition of the condition. As with other anxiety
disorders, PTSD is associated with substantial impair-
ment. Prompt recognition and treatment of PTSD may
help to prevent the development of secondary morbid-
ity. Exposure therapy has shown promising results, and
the utility of pharmacotherapy is now gaining increas-
ing attention. Fluoxetine, sertraline, and paroxetine
have all shown positive effects in PTSD, with the largest
database existing for paroxetine. Other drugs (e.g., an-
ticonvulsants) may have a useful place.
Mild PTSD may be successfully treated with psycho-

therapy but in moderate to severe cases combined phar-
macotherapy with psychotherapy should be considered.
A number of interesting and important questions still

remain to be answered, among which are the following:
What factors protect individuals from developing

PTSD after trauma, and how might they be acquired?
Do drugs, psychotherapy, exercise, or mindfulness-
enhancing techniques help promote resilience?
How do drugs and psychosocial treatments compare?

When, and how are they best combined?
Do the neuroendocrine and other biological altera-

tions found in PTSD correct themselves with effective
treatments? Can their persistence serve as markers of
relapse risk?
Can high-risk individuals be identified early follow-

ing trauma exposure, and then given preventive treat-
ment? (e.g., Pitman et al.67).
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