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B ABSTRACT

The significant impact of cardiovascular disease on
women is receiving increasing attention, and as a result,
we are becoming aware of notable sex differences in
the underlying mechanisms, presentation, and response
to treatment. This review highlights the importance of
continued research focused on women.

B KEY POINTS

Aspirin appears to be less beneficial in women than in
men in preventing coronary artery disease.

Debate continues on the benefit of statins for primary preven-

tion, not only in women but in the population as a whole.

Hormone therapy is not recommended for cardiovascular

disease prevention.

More women than men who present with acute coronary

syndromes have atypical symptoms. Nevertheless, most
women who have acute coronary syndromes do have
typical symptoms such as chest pain.

Guidelines continue to recommend exercise stress electro-

cardiography for symptomatic women at intermediate
risk who have a normal resting electrocardiogram.

Conditions that predominantly affect women include
microvascular angina, stress cardiomyopathy, and spon-
taneous coronary artery dissection.
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A LTHOUGH LONG CONSIDERED a disease of
elderly men, cardiovascular disease is in-
creasingly recognized for its impact on women.
In fact, it is now the leading cause of death in
women worldwide, and in the United States
more women than men die of it.!

Given this epidemic of cardiovascular dis-
ease in women, more research is now being
dedicated to identifying sex-specific aspects of
cardiovascular disease, the better to prevent
and treat it.

This review will focus on the most recent
information about how prevention, symptoms,
and underlying cardiovascular conditions dif-
fer in women.

B PRIMARY PREVENTION:
ONGOING DEBATE

Women who diet, exercise, and abstain from
smoking have an 80% lower rate of cardio-
vascular events than the female population
overall.? However, beyond lifestyle modifica-
tion and blood pressure control, there is ongo-
ing debate as to the efficacy of our available
therapies for preventing cardiovascular disease
in women.

Aspirin for primary prevention in women:
No benefit?

The use of aspirin to prevent cardiovascular
disease in women has long been controversial.
Several trials showed a lower rate of myocar-
dial infarction in people using aspirin for pri-
mary prevention, but most of the patients in
the initial trials were men (1aBLE1).}
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TABLE 1
Summary of primary prevention aspirin trials
Study Year No. of Women Mean Duration  Aspirin dosage  Study type
patients age of therapy
(years) (years)
BMD 1988 5,139 0% NA 500 mg/day Open-label,
no placebo
PHS 1989 22,071 0% 53 325mg Double-blind,
every other day placebo-controlled
TPT 1998 5,085 0% 57.5 75 mg/day Double-blind,
placebo-controlled
HOT 1998 18,790 47% 61.5 75 mg/day Double-blind,
placebo-controlled
PPP 2001 4,495 58% 64 100 mg/day Open-label,
no placebo
WHS 2005 39,876 100% 54.6 10.1 100 mg Double-blind,
every other day placebo-controlled

BMD = British Male Doctors’ Trial; HOT = Hypertension Optimal Treatment Trial; NA = not available; PHS = Physician’s Health Study;
PPP = Primary Prevention Project; TPT = Thrombosis Prevention Trial; WHS = Women's Health Study
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The Women’s Health Study* assigned
39,876 women age 45 and older to receive
either aspirin (100 mg on alternate days) or
placebo, and monitored them for more than
10 years for major cardiovascular events (non-
fatal myocardial infarction, nonfatal stroke, or
death from cardiovascular causes).

The results, published in 2005, showed
that the rates of myocardial infarction and
cardiovascular death were not significantly
lower in the aspirin group, although the rate
of ischemic stroke was 24% lower. There were
more hemorrhagic strokes in the aspirin group
(not statistically significant), and there was
significantly more gastrointestinal bleeding.
The study showed the relative risk (RR) and
95% confidence interval (CI) for several out-
comes in aspirin users were:

e Myocardial infarction—

RR 1.02, 95% CI 0.84-1.25, P = .83
e Cardiovascular death—

RR 0.95,95% CI 0.74-1.22, P = .68
e Ischemic stroke—

RR 0.76, 95% CI 0.63-0.93, P = .009
® Hemorrhagic stroke—
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RR 1.24,95% CI 0.82-1.87, P = .31
¢ Gastrointestinal bleeding—

RR 1.4,95% CI 1.07-1.83, P = .02.

A later analysis indicated that noncompli-
ance had no effect on these results.’

However, a subgroup analysis of women
over age 65 found a significant reduction in
the rate of myocardial infarction and in the
composite end point of myocardial infarction,
stroke, and cardiovascular death, although
there was a trend toward a higher rate of gas-
trointestinal bleeding. The numbers in aspirin
users in the subgroup over age 65 were as fol-
lows:
® Myocardial infarction—

RR 0.66, 95% CI 0.44-0.97, P = .04
e Composite end point—

RR 0.74, 95% CI 0.59-0.92, P = .008.

Aspirin was taken every other day and at
a higher dose than the 81 mg recommended
in the United States, although it is unclear
how these differences may have affected the
results.

United States Preventive Services Task
Force (USPSTF) recommendations. Although
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the USPSTF currently recommends aspirin
for men age 45 to 79 to prevent myocardial
infarction, it offers no such recommendation
for women, largely because of the results of the
Women'’s Health Initiative study. However, it
does recommend aspirin to prevent ischemic
stroke in women age 55 to 79.> Additionally,
aspirin can be considered for prevention of
myocardial infarction in women who are over
age 65 or at high risk.

This is based on Women’s Health Study
data for women over age 65 showing a number
needed to treat of 47 to prevent 1 cardiovas-
cular event, whereas the number needed to
harm, defined by a major hemorrhagic event,
was 128. In contrast, in women younger than
age 65, the number needed to treat was 2,001
and the number needed to harm was 196.*

High-risk features, as defined by the guide-
lines, are a history of coronary artery disease,
cerebrovascular disease, peripheral arterial
disease, abdominal aortic aneurysm, diabetes,
or chronic kidney disease, or a 10-year pre-
dicted risk of cardiovascular disease of more
than 10%.

Jardine et al” reported that aspirin was ben-
eficial in patients with chronic kidney disease.
The rates of cardiovascular death, death from
any cause, and stroke were significantly lower
in patients with a glomerular filtration rate
(GFR) less than 45 mL/min if they received
aspirin. The rates were also lower in aspirin
recipients with a GFR between 46 and 60 mL/
min, but the difference was not statistically
significant.

Comments. Given the risk of significant
gastrointestinal bleeding and a trend toward
hemorrhagic stroke with aspirin use,* it is im-
portant to weigh the risks and benefits of aspi-
rin for primary prevention in women.

Our understanding of the reasons for sex
differences in the clinical benefits of aspirin
for primary prevention is limited at this point.
Studies have shown a higher prevalence of
platelet reactivity and aspirin resistance in
women than in men, suggesting that hor-
monal differences may play a role.® There has
been mention of using higher doses of aspirin
in women to achieve the same level of platelet
inhibition as in men. However, studies have
shown essentially equal platelet inhibition in
both men and women after aspirin administra-
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tion.’ Therefore, more work needs to be done
to better understand the observed sex differ-
ences in response to aspirin.

Statins for primary prevention in women:
Conflicting data

Given suggestions that statins may not be ef-
fective in women!® and the fact that women
were underrepresented in earlier statin trials,
a number of studies have examined this issue
in the last several years.

The JUPITER trial (Justification for the
Use of Statins in Primary Prevention: An In-
tervention Trial Evaluating Rosuvastatin)!®
enrolled patients who had no history of coro-
nary artery disease and who had a C-reactive
protein level equal to or greater than 2 mg/L
and a low-density lipoprotein cholesterol
level of less than 130 mg/dL. (Of note, these
patients would not have met the criteria for
receiving a statin for primary prevention ac-
cording to the current Adult Treatment Panel
guidelines.)

The women in the trial who received ro-
suvastatin had a 46% lower incidence of myo-
cardial infarction, stroke, revascularization,
hospitalization for unstable angina, or death
from cardiovascular causes. In addition, a me-
ta-analysis performed by the authors showed a
one-third reduction of cardiovascular disease
end points in women. However, there was no
reduction in the mortality rate.

Other statin trials. A later meta-analysis
of randomized primary prevention trials found
that men and women derived similar benefit
from statins in terms of cardiovascular disease
end points and all-cause mortality (FiGure 1),!!
although five of the trials included a small
number of secondary prevention patients. In
contrast, a meta-analysis of only primary pre-
vention patients showed no benefit of statin
therapy in all-cause mortality, although the
authors acknowledged that there were insuf-
ficient data to look specifically at women in
this sample.!

A Cochrane review conducted before the
JUPITER data were available concluded that
there was insufficient evidence to prescribe
statins for primary prevention in patients at
low cardiovascular risk.”” However, an updated
version that included results of the JUPITER
trial concluded that there was a reduction in
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FIGURE 1. Summary of statin trials in women, stratified by risk.

AF-TEXCAPS = Air Force/Texas Coronary Atherosclerosis Prevention Study; ALLHAT-LLT =
Antihypertensive and Lipid-lowering Treatment to Prevent Heart Attack—Lipid Lowering Trial;
ASCOT-LLA = Anglo-Scandinavian Cardiac Outcomes Trial - Lipid Lowering Arm; AtoZ = Aggrastat
to Zocor—the Use of Two Approved Drugs to Treat Patients Who Have Experienced Chest Pain
or a Heart Attack; AURORA = A Study to Evaluate the Use of Rosuvastatin in Subjects on Regular
Hemodialysis: An Assessment of Survival and Cardiovascular Events; CARE = Cholesterol and Re-
current Events; CORONA = Controlled Rosuvastatin Multinational Study in Heart Failure; GISSI-P =
Gruppo Italiano per lo Studio Della Soprawvivenza Nell'Infarto Miocardico — Prevenzione; GREACE
= Greek Atorvastatin and Coronary Heart Disease Evaluation; HPS = Heart Protection Study;
JUPITER = Justification for the Use of Statins in Primary Prevention: An Intervention Trial Evaluat-
ing Rosuvastatin; LIPID = Long-Term Intervention With Pravastatin in Ischaemic Disease; MEGA
= Management of Elevated Cholesterol in the Primary Prevention Group of Adult Japanese;
PROSPER = Prospective Study of Pravastatin in the Elderly at Risk; PROVE-IT = Pravastatin or
Atorvastatin Evaluation and Infection Therapy; SEARCH = Study of the Effectiveness of Additional
Reductions in Cholesterol and Homocysteine; TNT = Treating to New Targets; 4S = Scandinavian
Simvastatin Survival Study.

REPRINTED FROM KOSTIS WJ, CHENG JQ, DOBRZYNSKI JM, CABRERA J, KOSTIS JB. META-ANALYSIS OF

STATIN EFFECTS IN WOMEN VERSUS MEN. J AM COLL CARDIOL 2012; 59:572-582, WITH PERMISSION
FROM ELSEVIER. HTTP://CONTENT.ONLINEJACC.ORG/.

the rate of all-cause mortality and cardiovas-
cular events in both men and women receiv-

ing a statin for primary prevention.!
Given these conflicting results, debate
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continues as to the benefit of statins for pri-
mary prevention, not only in women but in
the population as a whole.'!¢ The definition
of high risk, in terms of comorbidities and
lipid profile, also continues to evolve and will
likely be an important factor in identifying
women who will benefit from statin therapy
for primary prevention.

Statin adverse effects. Much of the de-
bate about statins for primary prevention
stems from concern about the adverse effects
of these drugs. In addition to myopathy, there
have been reports of increased risks of new
diabetes and cognitive impairment.'® In a post
hoc analysis of the Women’s Health Initiative,
the adjusted risk of diabetes was 48% higher in
women taking a statin for primary prevention
than in similar women not taking a statin.!’
(This finding should be viewed with caution,
since the data are observational.)

There has also been a question of wheth-
er women experience more side effects from
statin therapy than men do. Although thin or
frail women over age 80 are more susceptible
to statin side effects, this finding has not been
observed in younger women.'®

Comment. In view of the data, it ap-
pears reasonable to consider statin therapy
for primary prevention in women deemed to
be at high risk based on the current guide-
lines. However, as always, one must consider
whether the benefits outweigh the risks for
the individual patient. More study is needed
to better evaluate the utility of statin therapy
in primary prevention.

Hormone therapy

Hormone therapy has received enormous at-
tention in both the medical community and
the public media. (Hormone therapy is either
combined estrogen and progestin or estrogen
alone, used to treat symptoms of menopause
and to prevent osteoporosis in postmeno-
pausal women. Here, we will discuss hormone
therapy and not hormone replacement therapy,
which is used specifically to treat premature
menopause. )

The safety of estrogen-progestin combina-
tion therapy has been the subject of great de-
bate since a Women’s Health Initiative study
showed a trend toward a greater risk of cardio-
vascular disease in estrogen-progestin users."”
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Women who received estrogen by itself
showed no difference in cardiovascular risk
compared with those who received placebo.
Unopposed estrogen is rarely prescribed, since it
increases the risk of endometrial cancer in wom-
en who have not undergone hysterectomy.?

Both unopposed estrogen and combina-
tion therapy have also been found to increase
the risk of stroke,? deep vein thrombosis, gall-
bladder disease, and certain forms of urinary
incontinence.

Guidelines on hormone therapy. The
USPSTF does not recommend hormone ther-
apy to prevent chronic conditions, basing its
decision on the findings from the Women’s
Health Initiative.?! The American College of
Cardiology and American Heart Association
(ACC/AHA) 2007 guidelines advise against
continuing hormone therapy in patients who
present with acute coronary syndrome, al-
though recommendations need to address a
broader scope of primary and secondary pre-
vention patients.

Does timing matter!? There is a hypoth-
esis that when hormone therapy is started
may affect the cardiovascular risk. A second-
ary analysis of the Women’s Health Initiative
study?’ showed a trend towards less cardiovas-
cular disease in women who started hormone
therapy within 9 years of menopause, whereas
those starting it later had a statistically signifi-
cantly higher rate of cardiovascular mortal-
ity. However, all women had a higher risk of
stroke while on hormone therapy, regardless
of timing.?

A study of 1,006 healthy women age 45
to 58 whose last menstrual period was 3 to 24
months before enrollment found a statistically
significant reduction in the composite end
point of death, hospital admission for myocar-
dial infarction, or heart failure with hormone
therapy.”’ There was no significant increase in
breast cancer, deep vein thrombosis, or stroke
after 10 years of randomized treatment.

A retrospective analysis of 71,237 post-
menopausal women in the California Teach-
ers Study also found a significant reduction
in the rate of cardiovascular disease-related
deaths with hormone therapy in younger
women (ie, younger than age 65), but not in
older women.?* The authors concluded that it
may not just be the years after menopause but
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also the baseline age of the woman that may
influence outcomes.

In view of these studies, there is increas-
ing recognition that hormone therapy may,
in fact, still be beneficial in terms of cardio-
vascular and all-cause mortality in carefully
selected patients. The cardiovascular risk in
women, specifically older women who have
had a longer duration of menopause, should
also be weighed against the potential benefits
of therapy in terms of quality of life and symp-
tom relief.

Trials under way include the Kronos
Early Estrogen Prevention (KEEP) and Dan-
ish Osteoporosis Prevention (DOPS) studies.
KEEP is a 4-year, double-blind, randomized
controlled trial of hormone therapy in wom-
en within 3 years of menopause. DOPS is an
open-label trial that includes more than 1,000
women with early menopause. The results of
these trials will likely affect future recommen-
dations.

B WOMEN'S SYMPTOMS:
TYPICAL OR ATYPICAL?

Whether the presenting symptoms of acute
coronary syndromes differ between men and
women has been much debated.

More women than men seem to present
with atypical symptoms.”=*" (The term “atypi-
cal” refers to symptoms that do not include
the three classic components of angina: sub-
sternal chest pain or discomfort, provoked by
exertion or emotional stress, and relieved by
rest or nitroglycerin, or both.?®)

However, most women still present with
chest pain. In a study by Dey et al,?* 92% of the
7,638 women with presumed acute coronary
syndrome presented with chest pain. In wom-
en who had atypical symptoms, dyspnea, nau-
sea, vomiting, and diaphoresis were the most
common symptoms. Women were significantly
more likely than men to present with nausea
and vomiting (32% vs 23%, P = .001).

Women in the study were also more likely to
have angiographically normal coronary arteries
(12% vs 6%, P < .001).% This difference may be
largely due to noncardiac chest pain, but it may
also represent conditions such as vasospasm,
microvascular disease, or stress cardiomyopathy,
all of which disproportionately affect women.
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An earlier review of 10 major studies found
a higher percentage of women presenting with
atypical symptoms (37.5% of women vs 27.4%
of men).”” However, symptoms were not a
focus of these studies, and the findings may
therefore be skewed by inaccurate documen-
tation.

Atypical warning signs. Although most
women with acute coronary syndrome pres-
ent acutely with chest pain, women may have
different warning signs than men. Only about
one-third of women experience angina before
presentation.”” Compared with men, women
are more likely to complain of shortness of
breath, fatigue, and weakness leading up to a
diagnosis of a myocardial infarction.?” There-
fore, the prodromal symptoms of cardiovascu-
lar disease may in fact be significantly more
atypical in women than in men, suggesting
the need for heightened vigilance in the car-
diovascular evaluation of women who have
nonanginal symptoms.

B THE ROLE OF STRESS TESTING
IN WOMEN

Stress testing in various forms continues to be
widely used in the diagnosis of heart disease in
women, although data are scarce regarding its
utility in women.

The ACC/AHA guidelines continue to
recommend exercise stress electrocardiogra-
phy (ECG) for women who have symptoms,
are at intermediate risk, and have a normal
result on resting ECG.*®

Exercise ECG has a higher false-positive
rate in women than in men,” and there ap-
pears to be no relationship between exercise-
induced ST-segment depression and the rate
of cardiovascular mortality or all-cause mor-
tality in women.’>* On the other hand, exer-
cise ECG yields valuable additional informa-
tion such as exercise capacity, chronotropic
response, heart-rate recovery, and blood pres-
sure response, all of which have important di-
agnostic and prognostic implications in wom-
en.’t

For those who have an abnormal rest-
ing ECG, the addition of an imaging test, ie,
echocardiography or single-photon emission
computed tomography (SPECT), is indicated.
Both have limitations: SPECT can give false-
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positive results because of breast attenuation,
and echocardiography varies in accuracy de-
pending on the quality of acoustic windows
obtained. Both exercise stress SPECT and ex-
ercise stress ECG have higher sensitivity and
specificity than electrocardiographic exercise
stress testing alone,* and there is evidence
that the two imaging tests are comparable in
women.”’

In those women who have baseline left
bundle branch block or who cannot exercise, a
pharmacologic stress test should be performed.
Of course, this is a less desirable testing meth-
od, given the loss of valuable information ob-
tained from exercising the patient.

B UNDERLYING CONDITIONS THAT
DISPROPORTIONATELY AFFECT WOMEN

Microvascular angina

Perimenopausal and postmenopausal women
account for 70% of patients presenting with
chest pain and elevated cardiac enzymes but
no significant angiographic evidence of coro-
nary artery disease.”® This condition, com-
monly called syndrome X, is often character-
ized by lingering, dull chest pain after exertion
and is seen more frequently in women younger
than those presenting with classic cardiovas-
cular disease.

Because at least some of these patients
show evidence of ST-segment depression and
reversible perfusion defects on imaging, the
condition is thought to be caused by ischemia
of the microvascular bed leading to microvas-
cular angina.’?

Although this is still an area of research,
microvascular dysfunction has recently been
proposed as an explanation for these findings.
Abnormal vasoconstriction and impaired vaso-
dilation of the microvascular bed, insulin re-
sistance, increased systemic inflammation,
and abnormal pain response have all been
cited as potentially contributing to microvas-
cular dysfunction.*

Estrogen deficiency is thought to play
a central role in the significantly increased
burden of microvascular dysfunction seen in
women, with some studies suggesting that
hormone therapy can relieve symptoms. How-
ever, given the concerns about adverse car-
diovascular outcomes in women on hormone
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therapy, there has been little investigation of
this treatment for this disorder.

Studies have shown worse cardiovascular
outcomes and higher rates of angina-related
hospitalization and repeat heart catheteriza-
tions in women with microvascular dysfunc-
tion.*®

Diagnosing microvascular angina must be
done indirectly, as there is no safe and mini-
mally invasive technique by which to directly
observe the microvasculature. Current coro-
nary angiographic techniques cannot image
vessels smaller than 0.5 mm in diameter, and
endomyocardial biopsy cannot access the larg-
er periarterioles thought to play a major role
in regulating coronary blood flow.”

Because the coronary microvasculature
controls total coronary resistance and there-
fore regulates myocardial blood flow, measur-
ing myocardial blood flow at maximum va-
sodilation, termed coronary flow reserve, can
indirectly evaluate the degree of microvascu-
lar dysfunction.® In the absence of obstruc-
tive epicardial coronary disease, noninvasive
imaging techniques or provocative testing in
the coronary catheterization lab can be used
for this purpose. In terms of noninvasive im-
aging, perfusion magnetic resonance imaging
(FIGURE 2) or positron emission tomography is
often performed.*

Coronary flow reserve can also be mea-
sured by invasive means in the catheterization
laboratory after maximum hyperemia is in-
duced by adenosine or other such vasodilatory
agents.*! However, measurements obtained in
this invasive manner are greatly affected by
hemodynamic changes and can have poor re-
producibility.®

Proposed therapy for microvascular
angina. Once a diagnosis has been made,
lifestyle modification, antianginal agents,
angiotensin-converting enzyme inhibitors,
and statins have been suggested for therapy.”
Pain management techniques are also used,
given the increased pain sensitivity observed
in women with this condition. However, no
therapy to date has proven overwhelmingly
effective in these patients, and a dispropor-
tionate number of women suffer from chronic
symptoms despite these treatments. Currently,
researchers are looking for new agents to treat
microvascular disease.
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FIGURE 2. Magnetic resonance image with acetylcholine

challenge in a patient with microvascular disease. The inner

black area (arrow) is the area of ischemia.

IMAGE COURTESY OF DR. DEBORAH KWON

Stress cardiomyopathy

Stress cardiomyopathy, also called takotsubo

cardiomyopathy or “broken heart syndrome,”

is another condition that disproportionately
affects postmenopausal women. It is often as-
sociated with sudden emotional or physical
stress. Patients present with signs and symp-
toms of myocardial infarction without demon-
strable epicardial coronary artery disease. The
hallmark of stress cardiomyopathy is left ven-
tricular dysfunction, often severe, with classic
apical ballooning that resembles a Japanese
fishing pot (takotsubo) used to trap octopuses,

hence the name (FIGURE 3).

According to a review by Akashi et al*
based on previously reported Mayo Clinic cri-
teria, the diagnosis of stress cardiomyopathy
includes each of the following:

e Transient hypokinesis, akinesis, or dyski-
nesis in the left ventricular midsegments
with or without apical involvement; re-
gional wall-motion abnormalities that
extend beyond a single epicardial vascular
distribution; and frequently, but not al-
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has been
much debated ways, a stressful trigger

e Absence of obstructive coronary disease
or angiographic evidence of acute plaque
rupture

e New abnormality on ECG (eg, ST-segment
elevation, T-wave inversion) or modest el-
evation in cardiac troponin

e Absence of pheochromocytoma or myo-
carditis.

From 80% to 100% of reported cases are

in women, with an average age range of 61
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to 76.# It is unclear why there is such an over-
whelming postmenopausal female preponder-
ance of the disease. Studies have implicated es-
trogen deficiency, as it appears to attenuate the
levels of cardioprotective substances in the body
that in part regulate catecholamine surges and
may also increase the level of oxidative stress.*

Several mechanisms for this condition
have been proposed. The condition may be
caused by multivessel epicardial coronary
spasm or spontaneously resolved plaque rup-
ture, resulting in stunned myocardium. How-
ever, the regional distribution of wall-motion
abnormality is often out of proportion to the
level of cardiac enzyme elevation, and in
the case of plaque rupture, is frequently not
consistent with a single coronary vessel.# A
catecholamine surge causing myocardial and
neurogenic stunning has also been proposed,
although many of these patients have normal
catecholamine levels.* Finally, microvascular
dysfunction has been found in a number of pa-
tients with this condition. However, it is dif-
ficult to establish a causal relationship, since
apical ballooning could result in microvascu-
lar dysfunction.®

Treatment of stress cardiomyopathy has
not been standardized, in part because the left
ventricular dysfunction often resolves spon-
taneously within several weeks.** Given
the proposed catecholaminergic mechanism,
some experts believe that beta-blockers are
contraindicated because of the resulting un-
opposed activation of alpha-adrenoreceptors.
However, this continues to be a matter of
debate. There is also no clear indication for
other standard therapies for acute coronary
syndrome such as aspirin and heparin, and
their use appears to vary in clinical practice.

Although most patients improve with time
and recurrence is exceedingly rare, it should
be emphasized that they may present acutely
with severe hemodynamic instability and car-
diogenic shock. Therefore, advanced means of
support, such as an intra-aortic balloon pump,
may be indicated until the patient recovers
from the acute phase of the disease.

Spontaneous coronary artery dissection

Spontaneous coronary artery dissection
(SCAD) is a rare cause of acute coronary syn-
drome resulting from dissection of the coro-
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Spontaneous coronary artery dissection

/

Symptom resolution

Ongoing myocardial ischemia

Left main or multivessel
dissection

(Consider intravascular ultrasonography
or optical coherence tomography)

Medical management

l

Symptom recurrence

Consider intravascular
ultrasonography or optical
coherence tomography

Consider percutaneous coronary intervention

Percutaneous coronary intervention

Coronary artery bypass
grafting

FIGURE 4. Proposed algorithm for treating spontaneous coronary artery dissection.

nary intimal or medial layer and associated
hematoma formation, leading to coronary
occlusion.®* In a case series of 87 patients,
49% presented with an ST-segment elevation
myocardial infarction, and 23% were found to
have multivessel SCAD.*

SCAD occurs predominantly in young,
healthy women (mean age 30-45 years). Ap-
proximately 70% of cases are in women, 30%
of whom are in the peripartum period.* The
reasons for the increased risk during pregnan-
cy have not yet been elucidated, but changing
sex hormones, increased cardiac output and
shear stress, and an increased inflammatory
response have been implicated.*

Diagnosing SCAD. Coronary angiogra-
phy should be performed with extreme cau-
tion in patients suspected of having SCAD,
given the risk of further dissection of the ar-
tery with forceful injections. In certain cases,
it may be difficult to detect SCAD on routine
angiography if there is no communication be-
tween the true and false lumen.

If the suspicion for SCAD is high, intra-
vascular ultrasonography or optical coher-
ence tomography can be used to better evalu-
ate the vessel.¥ Although optical coherence
tomography has greater spatial resolution, it
is more costly and is not as widely used as
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intravascular ultrasonography in the clinical
setting

Managing SCAD. Although conserva-
tive management and coronary artery bypass
grafting have been shown to cause minimal
in-hospital morbidity, percutaneous coro-
nary intervention has been complicated by
technical failure in up to 35% of patients in
one series.*

While there is no standardized way to
manage these patients, experts currently rec-
ommend conservative management with stan-
dard therapies for acute coronary syndrome
(rGure 4). Although antithrombotic agents
can decrease thrombus burden, they must be
used with caution, because they also increase
the risk of bleeding into the false lumen.

If patients experience recurrent or on-
going ischemia despite conservative man-
agement, then revascularization should be
considered. Optical coherence tomography
or intravascular ultrasonography is recom-
mended to ensure proper stent alignment
and positioning.

Coronary artery bypass grafting could
be considered in preference to percutane-
ous coronary intervention, given that the
former appears to be safer,* although this
requires further investigation. Some stud-
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FIGURE 5. The classic “beading pattern” of renal artery
disease seen in fibromuscular dysplasia (arrow).
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