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Noninvasive Assessment of CAD in Women

Background
Cardiovascular disease remains the leading
cause of death in women, with more than
240,000 deaths from coronary artery disease
annually. The American Heart Association re-
cently released a synopsis of current evidence
on noninvasive assessment of CAD in women.

Conclusions
Although the incidence of coronary death in
men has declined in recent decades, the inci-
dence in women has remained stable or in-
creased, depending on the study cited. 

Women, especially those younger than 55
years, have higher rates of recurrence and
mortality from acute MI than similar-aged
men, as well as greater short-term risk of ad-
verse outcomes following revascularization.

Women are less likely than men of the same
age to have obstructive CAD (left-main and
triple-vessel disease, in particular). Women
have higher rates of nonobstructive and single-
vessel disease, which highlights the need for
prevention, as well as recognition of the diag-
nostic challenge this poses for clinicians.

CAD is less common in premenopausal
women, and the incidence remains lower than
in men until approximately 70 years of age.

Classification of chest pain as “typical,” “atyp-
ical,” or “nonanginal” is based on studies of pre-
dominantly male populations; nevertheless,
symptoms remain useful in developing pretest
probability of disease to allow effective testing.

Implementation
The initial step in evaluating risk of cardiovas-
cular disease in symptomatic and asympto-
matic women is calculation of global risk us-
ing the Framingham risk score (FRS) or other
validated charts or tools.

The risk of CAD is low in most asympto-
matic premenopausal women; screening stress
testing or imaging of such women is not sup-
ported by current evidence.

The selective use of imaging for risk strati-
fication in asymptomatic women at interme-
diate cardiovascular risk (FRS 0.6%-2.0% an-
nual risk) is controversial.

Women with diabetes or previously diag-
nosed vascular disease, and other asympto-
matic women at high risk (annual risk of CAD
> 2%), should be treated by using the sec-
ondary prevention goals applicable to patients
with proven CAD. Emerging evidence suggests
that women with chronic kidney disease may
warrant use of similar prevention goals.

Since the publication in 2000 of the Ameri-
can College of Cardiology/AHA expert con-
sensus statement, which noted that there were
insufficient data to support routine cardiac
CT to detect coronary calcium, one published
trial of more than 4,000 women has shown that
this technique may be useful for risk stratifi-
cation of intermediate- or higher-risk women.
In the absence of further data, this technique
is recommended only for clinically selected
women at intermediate risk. 

Stress testing and/or imaging is recom-
mended for symptomatic women at interme-
diate or high risk of CAD. Treadmill testing
with ECG should be used in those sympto-
matic women with intermediate risk of CAD
who have a normal resting ECG and who are
capable of maximal exercise. The diagnostic ac-

curacy of treadmill ECG testing in women is
improved by incorporation of physiologic pa-
rameters—such as Duke treadmill score, ex-
ercise capacity, and/or heart rate recovery—
into interpretation of ST-segment changes.

Stress echocardiography or stress myocardial
perfusion SPECT scanning is highly accurate
for risk stratification and detection of CAD in
symptomatic women with intermediate or
high pretest likelihood of disease. 

Imaging is warranted for symptomatic
women with diabetes, due to their high risk of
CAD, and in those with a prior abnormal or in-
determinate treadmill ECG test.

Exercise stress echo or exercise SPECT imag-
ing is recommended in women with an ab-
normal resting ECG who are able to exercise.
Dobutamine stress echo or SPECT scanning
with pharmacologic vasodilator stress is rec-
ommended for women incapable of exercise. 

Dobutamine stress echocardiography has
been reported in one metaanalysis to have
higher sensitivity but lower specificity than
stress echocardiography using adenosine or
dipyridamole. 

Myocardial perfusion imaging using thalli-
um-201 in women has a higher incidence of
false-positive results than technetium-99m ses-
tamibi scanning. This is attributable to breast at-
tenuation in the anterior and anterolateral seg-
ments and small left-ventricular chamber size.

Cardiovascular MRI is an area of active re-
search. To date, limited data from expert cen-
ters support its use in the detection of CAD in
symptomatic women.

Ultrasound measurement of carotid intima
media thickness has been shown to have inde-
pendent value for prediction of cardiovascular
outcomes in women over 45 years of age, with
greater predictive value than in men. Howev-
er, more precise measurement standards and
data indicating improved outcomes will be
needed before this technique can be considered
a clinical standard.
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Urge Hypertensives
To Change Habits

B Y  S H E R RY  B O S C H E R T

San Francisco Bureau

S A N F R A N C I S C O —  Most
physicians believe in urging hy-
pertensive patients to alter their
lifestyle in beneficial ways, even
though this seldom comes to pass,
Norman Kaplan, M.D., said at the
annual meeting of the American
Society of Hypertension.

“I’m not sure that we’re going to
be depending as much on lifestyle
modifications as we have in the
past” because of the recognition
that high blood pressures need to
be lowered quickly, said Dr. Ka-
plan, professor of medicine at the
University of Texas, Dallas.

He described lifestyle modifica-
tions that do and don’t work in
treating hypertension:
�� Smoking cessation. Usually
found at the bottom of lists of
lifestyle modifications for treating
h y p e r t e n s i o n ,
smoking cessation
deserves first men-
tion because it is
the major reversible
cardiovascular risk
factor in hyperten-
sive smokers. Until
recently, physicians
didn’t recognize the
pressor effects of
nicotine because
patients weren’t al-
lowed to smoke
during blood pres-
sure measure-
ments. Ambulatory monitoring
consistently shows higher BPs
while smoking. 

Advise patients repeatedly to
stop smoking, and explain or show
to them the pressor effect of smok-
ing, Dr. Kaplan said. Nicotine re-
placement products such as patch-
es should not have persistent
pressor effects, but advise patients
to check their BP on these prod-
ucts anyway because some people
may be particularly sensitive.
�� Weight loss. Significant weight
loss reduces blood pressure, but
most dieters put the pounds back
on in a short amount of time.
Studies comparing weight loss di-
ets suggest that the cheapest and
“probably the most logical”
method—Weight Watchers—may
be the best diet strategy, he said.

For morbidly obese people (body
mass index greater than 40 kg/m2),
gastric bypass surgery typically re-
sults in a 30% weight loss over 10
years, as shown in a study of 1,000
patients. The surgery reduced the
incidence of diabetes by about one-
third and lowered the risk of dys-
lipidemia and hyperuricemia, com-
pared with not having gastric
bypass surgery, Dr. Kaplan said. But

the surgery did not radically alter
the risk for hypertension.

Gastric banding surgeries have
been less successful in morbidly
obese patients. It appears that
enough food is forced past the
banded stomach over time that
the patient regains the weight ini-
tially lost after surgery.
�� Physical activity. Unhealthy di-
ets and physical inactivity share
the blame equally for Americans’
march toward morbid obesity.

Duration is more important
than intensity of physical activity
for lowering BP, studies have
shown. Thirty minutes on a tread-
mill exercising at 50%-75% of
maximal heart rate significantly
reduced BP and the effects persist-
ed over 24 hours, one study found.

A metaanalysis of studies on di-
abetic patients found that walking
as little as 2 hours each week re-
duced mortality by about 40%,

compared with less
active patients, Dr.
Kaplan said.
�� Sodium reduc-
tion. Patients who
reduce their sodium
intake typically re-
turn to old habits
over time. The result
is that no difference is
seen after 5 years, ac-
cording to an analysis
of about 30 studies. 

People are sur-
rounded by high-
sodium foods in U.S.

culture: Some fast food items pack
1,000-3,000 mg sodium each.
“Most people have no perception
of what they’re eating when they
eat this kind of food,” he said.
�� Moderation of alcohol. Drink-
ing modest amounts of alcohol
while eating food does not increase
the risk of hypertension and may
even provide some cardiovascular
benefits, he said. Consuming al-
cohol without food or having
more than three drinks per day in-
creases the risk for hypertension
and other health problems.
�� Increasing potassium. Hyper-
tensive patients can reduce their
BP by taking 40-80 mmol/day of
supplemental potassium, but it’s
better to recommend that patients
eat more fruits and vegetables to
boost their potassium intake. One
reason the Dietary Approaches to
Stop Hypertension diet works is
that it triples the typical potassium
intake, Dr. Kaplan noted.
�� Reducing caffeine. The first
cup of the day causes a pressor ef-
fect in many people. Advise pa-
tients monitoring their BP to
check before and after drinking
coffee or tea containing caffeine,
Dr. Kaplan said. ■

Until recently,
physicians didn’t
recognize the
pressor effects of
nicotine because
patients weren’t
allowed to smoke
during blood
pressure
measurements.


