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anic disorder (PD) is a common and potentially dis-
abling psychiatric condition that occurs in 1 to 4 of
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Approximately one quarter of patients who
present to physicians for treatment of chest pain
have panic disorder. Panic disorder frequently
goes unrecognized and untreated among patients
with chest pain, leading to frequent return visits
and substantial morbidity. Panic attacks may lead
to chest pain through a variety of mechanisms,
both cardiac and noncardiac in nature, and mul-
tiple processes may cause chest pain in the same
patient. Panic disorder is associated with elevated
rates of cardiovascular diseases, including hyper-
tension, cardiomyopathy, and, possibly, sudden
cardiac death. Furthermore, patients with panic
disorder and chest pain have high rates of func-
tional disability and medical service utilization.
Fortunately, panic disorder is treatable; selective
serotonin reuptake inhibitors, benzodiazepines,
and cognitive-behavioral psychotherapy all effec-
tively reduce symptoms. Preliminary studies have
also found that treatment of patients who have
panic disorder and chest pain with benzodiaze-
pines results in reduction of chest pain as well
as relief of anxiety.
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P
every 100 people.1–3 PD is manifest by recurrent panic
attacks along with persistent worry or behavior change
that results from such attacks.4 Patients with PD have
increased rates of other psychiatric disorders5,6 and medi-
cal illnesses,7–10 as well as substantial functional disability
from their symptoms.11–13 Because panic attacks are asso-
ciated with multiple somatic symptoms that are also seen
in common medical conditions (Table 1),4 patients with
PD frequently present to primary care and emergency set-
tings, and they use medical services at a much higher rate
than do those without PD.14

Chest pain is a common symptom of panic attacks;
22% to just over 70% of panic attacks are associated with

chest pain.15,16 Likewise, between 18% and 25% of all
patients who present to emergency departments with
chest pain have PD.17,18 Rates of PD are even higher
among cardiology outpatients who present for an evalua-
tion of their chest pain.19–21 Such patients often undergo
expensive cardiac workups; nevertheless, their PD fre-
quently remains undiagnosed and untreated.17,18 This fail-
ure to recognize PD is unfortunate given the profound
functional incapacity associated with PD and the array of
effective treatments for this condition.

In this article, we review mechanisms by which panic
attacks may lead to chest pain and discuss the scope and
severity of cardiovascular morbidity associated with PD.
We next review the literature describing high rates of
functional morbidity and medical service utilization seen
in patients having PD; these factors are also discussed
with regard to the specific population with PD and chest
pain. Finally, we discuss the psychopharmacologic and
psychotherapeutic treatment of PD and review treatment
studies that specifically focus on patients with PD and
chest pain.

MECHANISMS OF CHEST PAIN
IN PANIC DISORDER

Panic disorder may cause chest pain via a number
of mechanisms. These include cardiac mechanisms (in
which pain is caused by coronary spasm or ischemia) and
noncardiac mechanisms (in which pain is caused by mus-
culoskeletal, esophageal, or other processes unrelated to
the heart). These mechanisms may not exist independent
of one another, as there is evidence to suggest that mul-
tiple causes of chest pain—both cardiac and noncardiac—
may be at work in any given patient with PD.22

Noncardiac Mechanisms
Postulated noncardiac mechanisms for chest pain

include musculoskeletal, esophageal, and anxiety-related
processes. Hyperventilation during panic attacks may
lead to musculoskeletal chest pain, with strain or spasm of
intercostal chest wall muscles.23 Esophageal dysmotility
can be caused by acute anxiety24; this dysmotility may
lead to esophageal spasm, a well-described cause of non-
cardiac chest pain. In addition, studies have found signifi-
cant overlap in psychological responses to pain and anxi-
ety,25 and patients suffering from anxiety may interpret
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their experience as painful.26 Further, as pointed out by
Fordyce,27 if patients seek help for this pain experience
and get relief from analgesic medications with anxiolytic
properties (such as morphine or muscle relaxants), their
experience of anxiety as pain is reinforced.

Cardiac Mechanisms
In contrast, panic attacks may lead to chest pain

through mechanisms that directly affect coronary vascula-
ture. Both autonomic activation and hyperventilation (via
alkalosis) during panic attacks can lead to coronary artery
spasm.28,29 This coronary spasm can then lead to myocar-
dial ischemia and cardiac chest pain. Additionally, panic
attacks can provoke ischemic pain in patients with coro-
nary disease simply by increasing myocardial oxygen de-
mand through increases in heart rate and blood pressure,
mediated by the autonomic nervous system.

Microvascular Ischemia
Small-vessel coronary ischemia also appears to be as-

sociated with PD and may be another cardiac mechanism
of chest pain. The sympathetic nervous system, one of the
essential control mechanisms of small-vessel resistance,30

is activated during panic attacks. This sympathetic activa-
tion causes increased microvascular tone in coronary ar-
teries,31 and it appears that panic attacks increase resis-
tance in small cardiac vessels.32 A study of 29 patients
with syndrome X (chest pain, a positive exercise stress
test, and normal coronary arteries) found that hyperventi-
lation or mental stress reliably produced chest pain in
34% of patients.33 This chest pain was associated with re-
duced coronary blood flow and was thought to be sugges-
tive of increased microvascular resistance. Such hyper-
ventilation or mental stress during a panic attack may
result in increased microvascular tone and chest pain in
these patients.

Co-Occurrence of PD and Myocardial Ischemia
Myocardial ischemia and PD may coexist and exacer-

bate one another during episodes of chest pain. Physi-
ologic changes in cardiorespiratory function during panic
attacks can lead to stimulation of the locus ceruleus (a

brain territory rich in noradrenergic neurons), causing in-
creases in anxiety and sympathetic tone. Such increased
sympathetic tone can lead to tachycardia, hypertension,
and myocardial ischemia. The pain of ischemia can then
lead to increased anxiety, with further stimulation of the
locus ceruleus; a cycle of progressive anxiety and ische-
mia can result.30,32,34,35 Katon and colleagues20 point out
that this pattern can lead to a diagnosis of crescendo an-
gina, as standard antianginal medications may no longer
be effective in these circumstances.

Further clouding of the diagnostic and etiologic pic-
ture comes from the fact that hyperventilation, a common
symptom of panic attacks, induces electrocardiographic
(ECG) changes that resemble ischemia in persons both
with and without apparent heart disease.36–45 While there
are some indications that these are typically false-positive
ECG changes,38–40 they may also represent true myocar-
dial ischemia, especially in patients with known coronary
artery disease28,46 or coronary artery spasm.28,46–49

Combinations of Mechanisms
In practice, the association of chest pain and PD may

result from multiple etiologies, and the same patient may
manifest several. A study of patients with chest pain
found significant overlap of ECG, esophageal, and psy-
chiatric abnormalities. One third of the patients had ST
depression during exercise, two thirds had either esopha-
geal reflux or dysmotility, and one half had scores outside
normal ranges on psychological testing.22 Given that pa-
tients with PD can have abnormalities of coronary vascu-
lature, esophageal motility, and psychological testing in
association with panic attacks, determining the mecha-
nism of chest pain in any given patient with PD can be
difficult.

In summary, there are many mechanisms by which PD
can lead to chest pain. Such mechanisms can include non-
cardiac processes such as musculoskeletal pain, esopha-
geal dysmotility, and anxiety itself. In addition, the physi-
ologic effects of a panic attack can lead to coronary artery
spasm and small-vessel ischemia, resulting in coronary
chest pain. Furthermore, myocardial ischemia and panic
attacks can coexist and exacerbate one another through
effects on the sympathetic nervous system. Consideration
of each of these mechanisms in patients with PD and
chest pain will allow for optimal treatment of both panic
attacks and associated medical conditions.

CARDIOVASCULAR MORBIDITY
AND MORTALITY IN PANIC DISORDER

Studies of patients with PD have found elevated rates
of certain cardiovascular disorders, including hyperten-
sion, idiopathic cardiomyopathy, microvascular angina,
and, possibly, sudden cardiac death.10,35,49–60 Furthermore,
some longitudinal studies of patients with PD suggest

Table 1. Somatic Symptoms Associated With Panic Attacksa

Palpitations
Tachycardia
Diaphoresis
Tremulousness
Dyspnea
Chest pain or pressure
Nausea
Dizziness or light-headedness
Sensation of choking
Paresthesias
Flushing of chills
aBased on DSM-IV.4
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higher rates of death from cardiovascular causes, espe-
cially among men.61–64

Hypertension
Panic disorder appears to be associated with elevated

rates of hypertension. Episodic hypertension during panic
attacks is common.49–51 Furthermore, in a study of 195 pri-
mary care patients, Katon and colleagues10 found signifi-
cantly higher rates of baseline hypertension in PD patients
(13.6%) compared with controls (4.4%). Such hyper-
tension—both during panic attacks and at baseline—may
contribute to elevated rates of cardiovascular mortality in
this population.

Microvascular Angina
Panic disorder is associated with elevated rates of mi-

crovascular angina. Microvascular angina is a condition
in which a patient with chest pain has coronary blood flow
abnormalities in small cardiac vessels despite normal
coronary angiography.52 An association between micro-
vascular angina and PD has been hypothesized because of
the reliance of small coronary vessels on the sympathetic
nervous system. During a panic attack, there is significant
sympathetic discharge, potentially resulting in vasocon-
striction of small coronary vessels and microvascular an-
gina. This process can lead to ischemic damage to the
myocardium despite the presence of a normal angiogram.
This hypothesized association between PD and microvas-
cular angina has been bolstered by a small study in which
Roy-Byrne and associates53 found high rates of PD (40%)
among 15 patients with microvascular angina.

Cardiomyopathy
Evidence also exists for an association between PD

and idiopathic cardiomyopathy. Patients with idiopathic
cardiomyopathy have elevated rates of PD, and in these
patients the PD often precedes the development of the car-
diomyopathy. A study of patients undergoing evaluation
for heart transplantation found that 83% of patients with
idiopathic cardiomyopathy, compared with 0% to 6% of
patients with other diagnoses, met criteria for definite or
probable PD.54 Even subclinical cardiomyopathic changes
(increased left ventricular mass and size) are found sig-
nificantly more often in patients with PD than in those
without PD.55 It is believed that the increase in peripheral
catecholamines produced during panic attacks contributes
to cardiomyopathy; this belief is consistent with the ob-
servation that catecholamine-producing pheochromo-
cytomas are associated with development of cardio-
myopathy.56 Other mechanisms by which PD may cause
cardiomyopathy include recurrent tachycardia (with asso-
ciated dilated cardiomyopathy)57 and microvascular an-
gina (with resulting small-vessel ischemia and cardiomy-
opathy).35,53 Alternatively, the significant hemodynamic
and neuroendocrine changes associated with cardio-

myopathy may secondarily cause PD via changes in locus
ceruleus activity.35

Sudden Cardiac Death
There also appears to be an association between PD and

sudden cardiac death. Sudden cardiac death has been linked
to anxiety symptoms in a number of community studies. A
large epidemiologic study of 2280 men found that those
with 2 or more anxiety symptoms had more than 4 times
the risk of sudden cardiac death than did those without such
symptoms.58 Three prospective epidemiologic studies59,65,66

have shown that “phobic anxiety” (anxiety similar to the
anticipatory anxiety of panic attacks) is associated with a
significantly increased risk of sudden cardiac death; these
studies have shown that persons with the highest levels of
anxiety suffer sudden cardiac death 4 to 6 times more fre-
quently than do those without anxiety symptoms.

The postulated mechanism by which phobic anxiety—
and possibly PD—is related to sudden cardiac death
involves dysregulation of normal autonomic influence on
cardiac activity, as measured by heart rate variability. De-
creased heart rate variability suggests pathologic variation
in autonomic regulation and is an established risk factor
for sudden cardiac death independent of ventricular func-
tion or ectopy.67–69 Patients with phobic anxiety have been
shown to have decreased heart rate variability,68 and such
patients have been found to have rates of sudden cardiac
death up to 6 times higher than those for nonanxious
patients.59,65,66

Studies of patients with PD have suggested that de-
creased heart rate variability occurs in this disorder as
well. Two studies by Yeragani and colleagues69,70 demon-
strated that patients with PD had shown significantly de-
creased heart rate variability in both supine and standing
positions and in response to isoproterenol infusions. Klein
and associates71 also found significantly decreased vari-
ability in a small study of 10 patients with PD, while
1 study of patients with PD or social phobia found no such
differences in heart rate variability.72 Given the link be-
tween phobic anxiety, decreased heart rate variability, and
sudden cardiac death, it seems quite feasible that PD, with
its associated decrease in heart rate variability, may pre-
dispose to sudden cardiac death as well.

Overall Cardiovascular Mortality
In addition to links between PD and specific cardio-

vascular disorders, preliminary evidence exists to show
that PD is associated with increased overall cardiovascu-
lar mortality. In a 35-year follow-up of 115 former psychi-
atric inpatients with PD, Coryell and colleagues61,62 found
elevated rates of cardiovascular mortality in both men and
women, with the incidence in men approximately twice
the expected rate (p < .01). Another longitudinal study by
Coryell and coworkers63 followed 155 outpatients with
anxiety neurosis (a DSM-III diagnosis that appears to
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encompass both PD and generalized anxiety disorder).
They found a similar trend toward elevated cardiovascu-
lar mortality in men; however, these findings were not
statistically significant given the low overall death rate
among the subjects.

As noted by Fleet and Beitman73 in their review of this
topic, limitations of these studies include inexact diagnos-
tic methods via chart review, lack of control for comorbid
medical conditions, and relatively small numbers of
patients. A large community survey of over 5000 persons
found that, when demographic characteristics were con-
trolled, patients with PD had a greater risk of myocardial
infarction than patients with no psychiatric disorder (odds
ratio = 4.5; p < .003).64 This study had the advantage
of using structured interviews for the diagnosis of PD;
however, it relied on patient self-report of medical condi-
tions. These 3 preliminary studies61–64 suggest a small but
significant association between PD and an increased risk
of death by cardiovascular causes.

The general trend toward increased cardiovascular
mortality among patients with PD may be due to a number
of factors. Elevated rates of hypertension, microvascular
angina, cardiomyopathy, and, possibly, sudden cardiac
death may play a significant role in increasing mortality
due to cardiovascular disease. Furthermore, other cardiac
risk factors, especially those related to lifestyle, may be
more prevalent in patients with PD. A study of 102
patients with PD or agoraphobia found that significantly
more women—but not men—with these diagnoses had
higher rates of elevated cholesterol than expected.74

Given the profound effects of PD on function and quality
of life,11–13,75,76 patients with PD may be less motivated or
able to maintain healthy lifestyles; rates of smoking, alco-
hol consumption, sedentary lifestyle, and poor diet may
therefore be higher in these individuals. For instance, in-
creased anxiety sensitivity (the tendency to become dys-
phoric in the face of symptoms of arousal such as tachy-
cardia and tachypnea) is elevated in patients with panic
disorder and may be associated with an aversion to exer-
cise, thus contributing to poor cardiac health.

Further study is indicated to delineate which cardio-
vascular conditions are more common in PD and to inves-
tigate whether rates of lifestyle factors associated with
cardiovascular disease are elevated in PD patients. In ad-
dition, additional research is needed to follow up the evi-
dence suggesting higher rates of cardiovascular mortality
among patients with PD. It is also critical to establish
whether treatment of the PD results in normalization of
cardiovascular risk.

UTILIZATION OF MEDICAL SERVICES AND
FUNCTIONAL MORBIDITY IN PANIC DISORDER

Patients with PD can have extreme anxiety and fre-
quent somatic symptoms as a result of recurrent panic

attacks. These patients frequently visit primary care
offices and emergency departments with symptoms of
their undiagnosed and untreated PD and have difficulties
maintaining employment or relationships given the dis-
abling nature of their symptoms.75–82 Low rates of physi-
cian recognition and treatment of PD can perpetuate high
medical service utilization and result in continued func-
tional disability. At least 35% of patients with PD view
their physical and emotional health as fair or poor11; this
fact is remarkable given that these patients are frequently
young and otherwise healthy.

Medical Service Utilization
A number of studies have examined the use of medical

services by patients with PD. Patients with PD frequently
present to general medical physicians rather than to men-
tal health providers; more than three quarters are first seen
in the emergency room or by a primary care physician.75

Furthermore, it can often take years for a diagnosis of PD
to be made. In one report, the average panic patient saw
10 or more physicians before receiving a correct diag-
nosis.76 Data from the National Institute of Mental Health
Epidemiologic Catchment Area Study (ECA)77 showed
that outpatient medical services were used significantly
more by patients with PD than by patients with and
without other psychiatric diagnoses. Additional study has
found the rate of PD patients’ use of emergency depart-
ment services to be more than 5 times the rate of use
by patients with another psychiatric diagnosis and more
than 25 times the rate of patients without a psychiatric
diagnosis.11,14,78

Simon and VonKorff79 reported that patients with PD
use primary care services approximately 3 times more
often than do other patients; further, the odds ratio for
patients with PD to have high use of outpatient medical
services (defined as 6 or more visits in 6 months) was
higher than for any other psychiatric diagnosis. In addi-
tion, a large community study found that medical and psy-
chiatric inpatient hospitalizations are significantly more
common in patients with PD than in the general popula-
tion.11 Simpson and associates80 also found high rates of
medication use, diagnostic tests, and medical hospitaliza-
tions in patients with PD. In that study, the mean number
of primary care visits progressively increased each year in
the 10 years preceding diagnosis, consistent with the
other reports that suggest high rates of medical service
utilization in PD and a substantial interval between initial
presentation and correct diagnosis.

Functional Morbidity With PD
Studies that have examined quality of life among pa-

tients with PD found substantial disability in a variety of
psychosocial realms. Data from the ECA77 found that PD
patients had significantly higher rates of perceived poor
physical health, social disability, marital dysfunction, and
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financial dependency (with 27% on disability or welfare),
as well as greater psychiatric comorbidity with elevated
rates of attempted suicide.13 Furthermore, these impair-
ments in perceived health and financial and occupational
function were present even in patients with panic attacks
but without PD.11 Further analysis of the ECA data found
that, among patients with anxiety disorders, PD was asso-
ciated with the highest rates of unemployment and finan-
cial dependence; these effects were independent of co-
morbid depression.81 Investigations other than the ECA
study have confirmed the findings of significant func-
tional disability in patients with PD. A review by Edlund
and Swann12 discussed the high social morbidity associ-
ated with PD, and Katon and associates,82 in 1995, found
that both patients with PD and those with infrequent panic
attacks had significantly greater social, family and voca-
tional disability than did controls.

Functional Morbidity With Chest Pain
and Normal Coronary Arteries

A number of researchers have also examined func-
tional disability and persistence of symptoms in patients
with chest pain and normal coronary arteries, of whom
approximately 40% have PD.19–21 Ockene and coworkers83

followed 37 patients with chest pain and normal coronary
arteries for 6 to 37 months. At follow-up, 70% of such pa-
tients had continued chest pain, 51% reported being un-
able to work due to their symptoms, and 47% had their
usual daily activities limited by chest pain despite normal
angiograms. Similarly, Lavey and Winkle84 followed 45
patients with chest pain and normal coronary arteries for a
mean of 3.5 years after their normal angiogram. Fully
82% of the patients continued to see physicians for car-
diac complaints, and, of the patients whose activities had
been limited by symptoms, 79% continued to have func-
tional limitations to the same or greater degree. Finally, a
larger study following 1977 chest pain patients without
significant coronary artery disease for a mean of 6 years
found that 70% of such patients continued to have chest
pain over this period, and fully half reported being unable
to exert themselves as a result of their symptoms.85

Functional Morbidity
With PD and Chest Pain

The above studies suggest that patients with PD and
chest pain have substantial functional morbidity, since
patients with PD make up a sizeable portion of patients
with chest pain and normal coronary arteries. However,
no direct study of patients with chest pain and PD was
completed until a study by Beitman and colleagues86 in
1991. This study of patients with chest pain and normal
coronary angiograms found that patients with PD had
greater functional disability at follow-up 38 months later
than did those without PD. The patients with PD had high
rates of persistent chest pain (72%); 22% found that their

chest pain had worsened after their normal angiogram.
Further, nearly half (47%) of these patients had difficulty
with ordinary activities due to their symptoms, and 31%
felt that their general health had worsened over this pe-
riod. The patients also had work difficulties, missing
more than 16 workdays in the previous year due to their
symptoms. Despite this significant disability, only one
third of the patients were prescribed psychotropic medica-
tions, and less than a quarter sought psychiatric care.
These rates of persistent chest pain, worsening health per-
ception, and inability to complete daily activities were
significantly worse than in matched patients with normal
angiograms but no PD. Further, the patients with normal
angiograms and PD reported worse social adjustment,
higher anxiety, and more psychological distress than their
counterparts without PD.

In summary, PD is associated with high rates of medi-
cal service utilization and functional disability. Virtually
all psychosocial aspects of life are affected by PD, with
patients having problems with social, financial, and occu-
pational function. Furthermore, it appears that the specific
population of patients having chest pain and PD has simi-
larly high rates of psychosocial morbidity, as well as per-
sistent symptoms that adversely affect function.

TREATMENT OF PANIC DISORDER
IN PATIENTS WITH CHEST PAIN

Panic disorder, as described above, can have profound
effects on social, financial, and occupational function,
as well as on elevated rates of cardiovascular disease.
Fortunately, PD is highly treatable, as borne out by a
number of trials using both pharmacologic and psycho-
therapeutic treatments. Selective serotonin reuptake
inhibitors (SSRIs),1,87,88 venlafaxine,89 and tricyclic anti-
depressants90–93 are among the antidepressants with
proven efficacy in PD, with rates of response of approxi-
mately 50% to 70% over several months. Benzodiaze-
pines,88,94–98 especially alprazolam and clonazepam, have
also been proved effective in PD. Furthermore, cognitive-
behavioral therapy (CBT), the best studied of the psycho-
therapies for PD, appears to be comparable to medication
in the treatment of PD.99–102 Treatment of patients
with PD can be individualized on the basis of a patient’s
preference for medication or psychotherapy, prior history
of response, presence of comorbidity, and severity of
symptoms.

Antidepressants
For patients who wish to take medications to treat their

PD, SSRIs (e.g., paroxetine, sertraline) are considered a
first-line treatment. SSRIs are effective and have a favor-
able side effect profile, no risk of dependence, and rela-
tively few drug interactions, making them a good choice
for patients who are able to tolerate a delay of several
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weeks before the medication becomes effective. Further-
more, SSRIs effectively treat depression and other co-
morbid anxiety disorders that frequently co-occur with
PD. Because patients may experience initial, usually
transient, side effects of jitteriness, shakiness, and
increased anxiety when beginning an SSRI, starting
doses of these medications are lower than when used for
depression, for example, 10 mg/day of paroxetine or
fluoxetine or 25 mg/day of sertraline. This dose is main-
tained for several days, and then increased to standard
daily doses of SSRIs, for example 20 mg of paroxetine or
fluoxetine. The dose may be increased further if there
is no response in several weeks. Compared with the dose
and duration of treatment for depression, both higher
doses of SSRIs103 and longer waiting periods for full
response (8–12 weeks) may be required in the treatment
of PD.

Along with treating the symptoms of PD, SSRIs may
have favorable effects on the risk of sudden cardiac death
by increasing heart rate variability. Tucker and col-
leagues104 studied 17 patients with PD and found that
treatment with paroxetine, 20 mg/day, not only reduced
panic attacks but also increased heart rate variability in
these patients. Follow-up studies of this promising small
trial are indicated to further examine the effects of SSRIs
on heart rate variability.

Benzodiazepines
Benzodiazepines are another treatment option for PD.

These medications have the advantage of a rapid onset of
efficacy, and they can be used to abort ongoing panic
attacks. The high-potency benzodiazepines, specifically
alprazolam and clonazepam, are frequently used for PD,
although it is likely that all benzodiazepines at adequate
doses are effective. Clonazepam has a long half-life that
limits the frequency of dosing and reduces the likelihood
of interdose rebound symptoms, making it useful for
maintenance therapy. Clonazepam can be started at 0.25
to 0.5 mg at bedtime and titrated upward; it appears that
doses from 1 to 2 mg/day may best balance efficacy and
minimization of side effects, although some patients re-
quire doses outside this range.97 While there is concern
about abuse of benzodiazepines, there is little evidence to
suggest that clinically indicated use of these agents leads
to either dose escalation or recreational use in patients
without an abuse diathesis.105,106 However, benzodiaze-
pines are best avoided in patients with a predisposition
to the abuse of alcohol or other substances. Further, ben-
zodiazepines alone are generally ineffective for comorbid
depression. SSRIs and benzodiazepines are often used
concomitantly in the treatment of PD, combining the
rapid effects of benzodiazepines with the long-term
therapeutic effects of the antidepressants. The benzo-
diazepine can be maintained or slowly tapered and dis-
continued once therapeutic effect has been achieved.

Psychotherapy
Psychotherapeutic approaches to treatment have also

been proved effective in PD. These treatments—of which
CBT is the best studied—are useful for those patients who
do not wish to take medication, and therapeutic response is
at least as robust as with pharmacotherapy and potentially
longer lasting.98,107–109 CBT comprises psychoeducation,
cognitive restructuring, and exposure to stimuli that trig-
ger panic attacks (e.g., physical sensations or feared situa-
tions) to reduce symptoms of PD. CBT requires a signifi-
cant commitment of time and energy by the patient, but it
avoids medication side effects and drug interactions.

Treatment Studies in Patients
With PD and Chest Pain

These interventions are likely to be beneficial for pa-
tients experiencing chest pain as a part of their panic
attacks, although such treatments are not well studied in
this specific population. Two preliminary studies of ben-
zodiazepines in patients with PD and chest pain have
shown promise. In an open-label, flexible-dose trial,
Beitman and associates110 administered alprazolam for 8
weeks to 10 cardiology patients with chest pain, normal
coronary arteries, and PD. Alprazolam decreased the rate
of both chest pain and panic attacks significantly in this
population, as 7 of 8 participants who completed the trial
had 50% or greater reduction in their panic attack fre-
quency. The patients also had significant improvements on
measures of anxiety and depression as well as in Clinical
Global Impressions scale scores, suggesting that this inter-
vention not only reduced symptoms but also improved
quality of life.

A second study of 27 patients with chest pain, PD, and
normal coronary arteries used a double-blind, placebo-
controlled, flexible-dose trial of clonazepam for 6
weeks.111 Fifty-eight percent of the clonazepam-treated
patients had at least a 50% reduction in their Hamilton
Rating Scale for Anxiety score, compared with 14% of
placebo-treated patients (p = .038). Further, two thirds of
clonazepam-treated patients responded with a reduction
of panic attacks to half of their initial frequency compared
with 47% of placebo-treated patients. This finding repre-
sented a trend that suggested efficacy of clonazepam, but
the trend did not reach statistical significance.

These 2 small studies suggest that benzodiazepines,
long proved effective in the treatment of PD, also appear
effective in the specific population of patients experienc-
ing chest pain and PD. Larger treatment studies of benzo-
diazepines in this population are warranted, given the
potential for reduction in cardiovascular morbidity, func-
tional impairment, and utilization of medical services in
these patients. Furthermore, trials studying SSRIs and
CBT, the other first-line treatments for PD, are needed to
establish the efficacy of these treatments in patients with
panic and chest pain.
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CONCLUSIONS

Panic disorder is a common and often disabling anxiety
disorder with profound effects on quality of life. Chest pain
is a common symptom of panic attacks, and persons with
PD often present to acute care settings or to cardiologists
for evaluation of their chest pain. The postulated mecha-
nisms by which chest pain occurs in patients with PD are
varied, and several relevant mechanisms of chest pain may
be at work in the same patient. Musculoskeletal and esopha-
geal mechanisms may account for panic-related chest pain,
as may interpretation of anxiety as pain. Cardiac mecha-
nisms involving coronary spasm, microvascular vasocon-
striction, or worsening of ongoing myocardial ischemia
may also result in chest pain during a panic attack.

In addition, PD is associated with elevated rates of
comorbid cardiovascular disease, with increased rates of
hypertension, cardiomyopathy, microvascular ischemia,
and, possibly, sudden cardiac death. This cardiac comor-
bidity in patients with PD may involve increased catechol-
amine levels, coronary artery spasm, or autonomic dys-
regulation as measured by decreased heart rate variability.
Further, it appears that patients with PD have increased
overall mortality from cardiovascular causes; this in-
creased mortality may be a result of the above cardiovas-
cular disorders or elevations of other risk factors such as
smoking or high cholesterol.

It should be emphasized that the observed increases in
cardiovascular mortality with PD have been relatively
small, and the associated deaths have generally occurred
20 or more years after initial diagnosis of PD. Therefore,
patients with PD who are young and otherwise healthy can
still be reassured that they are not at imminent risk of an
acute cardiovascular event as a result of panic attacks.

Patients with PD utilize medical services at high rates,
with substantial elevations in use of emergency services,
primary care visits, diagnostic tests, and hospitalizations.
Moreover, patients with PD have substantial functional
impairment, with high rates of unemployment, financial
dependency, and social isolation. This impairment also ap-
plies to patients with chest pain and normal coronary arter-
ies who have persistent symptoms and limited function as
a result of their chest pain. If this chest pain is associated
with PD, such symptom severity and functional limitations
appear to be even greater.

Fortunately, an array of effective pharmacologic and
psychotherapeutic treatments for PD exists. SSRIs and
other antidepressants, benzodiazepines, and CBT have all
been found to be beneficial in double-blind trials for PD.
In the specific population of patients with PD and chest
pain, preliminary studies using benzodiazepines to treat
patients with PD and chest pain are promising, with reduc-
tions both in overall anxiety and chest pain.

Given the high incidence of PD and the existence of
effective treatments, it is imperative that physicians recog-

nize and treat PD in patients presenting with chest pain.
Further studies of the mechanisms by which PD causes
both chest pain and cardiac morbidity will improve under-
standing of the relationship between PD and the cardio-
vascular system. Finally, it is hoped that further treatment
studies in this population will delineate effective methods
to reduce both the symptoms of PD and its attendant mor-
bidity and mortality.

Drug names: alprazolam (Xanax and others), clonazepam (Klonopin
and others), fluoxetine (Prozac and others), paroxetine (Paxil), sertra-
line (Zoloft), venlafaxine (Effexor).
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