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Recognizing the Source:
Angina, CAD and Women
In this article, Dr. Anderson discusses the pathophysiology, diagnosis, management and
prognosis of angina in women with minimal CAD. Given the often highly symptomatic nature
of angina, cost to the healthcare system and increased risk to women, it is imperative that this
condition is recognized.
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Heart disease is the leading cause of death in
women. Women are 10 times more likely to

die from heart disease than breast cancer. They
are relatively protected prior to menopause and
risk increases thereafter. In addition, diagnosis
of heart disease in women is more challenging.
The diagnostic accuracy of tests for coronary
artery disease (CAD) is less in women than in
men. In women presenting with chest pain syn-
dromes that are thought to be due to obstructive
coronary disease, diagnostic coronary angiogra-
phy reveals no significant stenoses in up to 50%
of these subjects.1 In the past, these women were
reassured that their pain was not ischemic in ori-
gin and that their prognosis was not compro-
mised. However, more recently it has been rec-
ognized that in the vast majority of cases, no
other cause can be found and the chest pain con-
tinues.

Pathophysiology

Chest pain with minimal CAD is more likely to
occur in women, but can occur in men as well.
For women, it often begins around the time of
menopause and is associated with central obesi-
ty and Metabolic syndrome. In the early 1990s,
abnormalities of coronary blood flow regulation
were reported.2 The syndrome probably encom-
passes many different mechanisms which con-
tribute to the pain (Table 1). At one end of the
spectrum are women with classical exertion

Sarah, 51, presents with retrosternal chest pain for
the past 12 months. It is at times exertional, but
may come on after exercise and last up to 1 hour.
The pain is relieved by 1 to 2 sublingual
nitroglycerin sprays.

There is no relationship with eating, no symptoms
of reflux and no pleuritic component to the pain.
The pain is worse during times of stress. It now
occurs 3 to 4 times per week. She also has
Metabolic syndrome.

Medications: enalapril 20 mg q.d.

Stress testing 6 months ago revealed:
• mild ST depression,
• chest pain and
• mild inferior ischemia on exercise myocardial

perfusion imaging at 9 minutes.

She underwent coronary angiography which
revealed smooth, normal epicardial coronary
arteries.

She was reassured that her pain was atypical for
coronary ischemia and other causes should be
explored. Her prognosis was said to be excellent.

Due to ongoing chest pain, she is now seeking
further recommendations.

Read on to learn more...

Sarah’s chest pain
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Angina in Women

related angina and ischemia on non-invasive
testing. These subjects have abnormalities of
microvascular coronary endothelial function.
This results in attenuation of increases in coro-
nary blood flow during exercise creating supply-
demand ischemia. At the other extreme are
women with very atypical chest pain without
clearly documented ischemia. Abnormalities of
pain perception have been described that may
account for this chest pain. Chronic pain syn-
dromes may prevail in these subjects and treat-
ment is difficult.

Diagnosis
This is usually a diagnosis of exclusion that
becomes appreciated over time. Chronic chest
pain usually prompts diagnostic testing that may
or may not reveal ischemia.3 The hallmark of the
syndrome is minimal epicardial CAD with per-
sistent chest pain and no other diagnosis.1

Obstructive CAD is most often excluded with
angiography, but the role of non-invasive CT
imaging needs to be defined. Assessment of
endothelial function or coronary flow reserve in
the catheterization laboratory may be helpful but
is not clearly diagnostic. Acetylcholine leads to
endothelium-dependent vasodilation in subjects
with a healthy endothelium. Diffuse vasospasm,
indicative of endothelial dysfunction, is often
seen and is felt to contribute to ischemia. Others
have documented impairment of coronary flow

reserve in > 50% of these women.4 These sub-
jects are often very sensitive to catheter manipu-
lation during the diagnostic procedure, but this
is very subjective. No gold standard test exists.
A non-cardiac differential diagnosis needs to be
kept in mind.

Management

If the diagnosis is suspected then typical
antianginal drugs should be tried. Responses
will be variable depending on the subject.
Nitroglycerin often works, but not uniformly.
Tricyclic antidepressants have been shown in ran-
domized trials to reduce chest pain, probably by
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Table 1

Potential mechanisms of chest pain
and minimal coronary disease

• Epicardial endothelial dysfunction

• Microvascular endothelial dysfunction

• Attenuated coronary flow reserve

• Abnormal cardiac metabolism

• Enhanced pain perception

• Estrogen deficiency

• Insulin-resistance and Metabolic syndrome

• Abnormal vascular remodeling

Can one have angina with
normal epicardial coronary
arteries?

Yes, this can be caused by abnormalities
of coronary vasomotion including true
coronary vasospasm (which is very
rare), endothelial dysfunction and
microvascular angina. Chest pain may
also be caused by other non-cardiac
conditions.

FAQ

It has been observed
that subjects with

endothelial dysfunction
are more likely to
progress to obstructive
coronary disease and
develop cardiac events.



38 Perspectives in Cardiology / June/July 2007

Angina in Women

attenuating the pain perception pathway. Newer
antidepressants have not been as well tested but
are probably effective for refractory symptoms
especially in those subjects with depressive or
anxiety overtones. Modulation of endothelial
function with lipid lowering, angiotensin-con-
verting enzyme (ACE) inhibition and acetylsali-
cylic acid (ASA) is probably worthwhile but not
definitively proven. Cardiac rehabilitation is
indicated as well (Table 2).

Prognosis

This was felt to be a benign condition. However,
recently it has been observed that subjects with
endothelial dysfunction are more likely to
progress to obstructive coronary disease and
develop cardiac events.5,6 This has also been

Table 2

Steps in management

1. Consider the diagnosis in women with ongoing chest pain

2. Exclude other causes with careful history and physical examination. This includes anxiety disorder
and depression

3. Exclude epicardial coronary artery disease

4. Consider functional testing of endothelial function at time of catheterization

5. Treat as if the patient has coronary disease with antianginal and secondary prevention
medications. Exercise and cardiac rehabilitation should be encouraged

6. Consider antidepressant medications if chest pain is not controlled with above regime

7. Recognize that cardiac events may develop and that the optimal approach to surveillance is
unknown

8. Intermittent cardiology follow-up is warranted

How do I diagnose suspected
microvascular angina?

There is no diagnostic test. It is generally a
diagnosis of exclusion that becomes clear
with time. Ongoing typical or atypical chest
pain with or without ischemia and normal
coronary arteries without another obvious
cause should alert one to the diagnosis.

How would I treat this condition?

The only proven therapy from randomized
trials is antidepressants. Otherwise,
therapies which might improve endothelial
function such as statins, ACE inhibitors and
acetylsalicylic acid should be employed.
For symptomatic patients, trials of
antianginal drugs should be attempted.
Responses are variable. Hormone
replacement therapy may also help.

FAQ

FAQ
Subjects with endothelial

dysfunction are more
likely to progress to
obstructive coronary disease
and develop cardiac events.



specifically addressed in the National Institutes
of Health—Women Ischemia Syndrome
Evaluation (WISE) study. Women with endothe-
lial dysfunction and minimal CAD in that study
were also more likely to develop cardiac events.7

Poorer prognosis was also related to:
• a decrease in functional capacity,8

• the development of Metabolic syndrome and
• persistent chest pain.9

Since these individuals have chronic chest pain
and may progress to cardiac events, resource uti-
lization is in fact higher than subjects with
obstructive CAD. In America, the estimated life-
time cost to the healthcare system is $750,000
US.

Implications

Microvascular angina/endothelial dysfunction
leading to angina-like chest pain in the setting of
normal coronary arteries is now increasingly
recognized. Diagnosis and treatment is difficult.
Optimal follow-up of these subjects to exclude
progression to obstructive CAD or cardiac
events is unknown. Given the often highly symp-
tomatic nature of the condition, cost to the
healthcare system and increased risk to these
women, it is imperative that this condition is rec-
ognized. Much work is required to better under-
stand the optimal approach to the care of these
subjects.
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Persistent chest pain in women with minimal
coronary disease may be due to abnormalities of
vascular control and increase the risk of
cardiovascular complications for these individuals.

Take-home message

What is the prognosis of
microvascular angina/
endothelial dysfunction?

Recent evidence suggests these subjects
have an increased risk of obstructive
coronary disease and events compared to
controls. The risk is not as high as those
with established disease but is increased.
Further studies are needed to clarify
whether this risk can be modulated.

FAQ

In America, theestimated lifetime cost
to the healthcare system is
$750,000 US.


