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ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians
for educational purposes only. Please note that medical information is constantly changing; the
information contained in this activity was accurate at the time of publication. This material is not
intended to represent the only, nor necessarily best, methods or procedures appropriate for the
medical situations discussed. Rather, it is intended to present an approach, view, statement, or opinion
of the faculty, which may be helpful to others who face similar situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual using
this material and for all claims that might arise out of the use of the techniques demonstrated therein
by such individuals, whether these claims shall be asserted by a physician or any other person.
Physicians may care to check specific details such as drug doses and contraindications, etc., in
standard sources prior to clinical application. This material might contain recommendations/guidelines
developed by other organizations. Please note that although these guidelines might be included, this
does not necessarily imply the endorsement by the AAFP.
This CME session is supported by an educational grant from AstraZeneca.
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Learning Objectives
1.

Implement evidence-based secondary prevention recommendations in
post-ACS patients.

2.

Use evidence-based criteria in determining safe and effective
medications to prescribe at discharge post-ACS.

3.

Counsel patient to address concerns in the period immediately
following discharge for ACS, with an emphasis on assessing and
monitoring for psychosocial issues that may impact post-ACS
outcomes.

4.

Prescribe cardiac rehabilitation for post-ACS patients, emphasizing
coordination of care and follow-up.

Audience Engagement System
Step 1

Step 2

Step 3
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http://www.youtube.com/watch?v=-4EDhdAHrOg

4

Case study 1
• 56-yo woman known with obesity and dyslipidemia and chest pain
• Exercise ECG test (standard Bruce)
–
–
–
–

5 minutes
7 METS
HR went to 148 bpm (90% of max)
1-mm horizontal ST depression in infero-lateral leads that resolved by
30 seconds

How would you manage this patient?

A woman is 5.5 times
more likely to die from
heart disease during her
lifetime than from breast
cancer
(National Center for health
Statistics, 2003)
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CAD is less prevalent in premenopausal women

Incidence lags 10-15 years
behind that of men until
the 7th decade
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CVD Risk factors
• Risk factors, chest pain history, and global
risk scores should be used to determine the
probability of CAD in women
– Framingham Score is predictive of events (death
or MI)
• Low risk: < 0.6% per year
• Intermediate risk: 0.6-2.0% per year
• High risk: > 2.0% per year

Menopause is an important risk factor
for ASCS in women
(Rev Med Chil. 2001; 129(9): 995-1002)

Reynolds Risk Score > Framingham Risk Score
(Circulation. 2012; 125(14): S1711-1741)
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Cardiac disease in women
• Challenge in the identification of CAD in
women
– Huge discrepancy between the common
symptoms of chest pain and low prevalence
of obstructive CAD
– Symptoms are diagnostically unreliable
– More likely to present with atypical symptoms

Cardiac disease in women
• Young women (< 55 years) have worse
prognosis from a STEMI than their male
counterpart
• Greater recurrence of MI
• Higher mortality
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Cardiac testing in women
– Decreased accuracy of stress testing and high falsepositivity rates
•
•
•
•
•

Non-obstructive disease
Single-vessel disease
Smaller left ventricular size
Different response to cardiac testing
Breast tissue may pose challenge for nuclear scanning

Calcium scoring is of limited
utility in women
• 3-5 fold greater mortality for a
given calcium score
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Regular Stress Test has
diminished accuracy
• More frequent resting ST-T
wave changes (mainly ST
depression)
• Lower voltage
• Hormonal factors (digoxinlike effect of estrogen on
the ST segments during
exercise)

Exercise ECG in women
• Submaximal stress (poorer exercise
performance)
– Lower work capacity on exercise testing
• Inability to provoke ischemia as a result of
peripheral fatigue
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Exercise ECG in women
Exercise ECG

Women

Men

Sensitivity

61%

72%

Specificity

72%

79%

Positive predictive value

62%

85%

Exercise ECG in women
• There is insufficient evidence to remove
exercise ECG as the initial test for the
symptomatic women at intermediate risk
• High NPV in women with a low pre-test
probability of CAD
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Thallium in Women
• Sensitivity 78-84%
• Mean Specificity 64-87%

Breast tissue attenuation
Smaller chamber size

MIBI in Women
• Mean Sensitivity 71.9%
• Mean Specificity 85.7%

Increased specificity
• Higher energy isotope
• Less breast attenuation
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Stress Echo in Women
• Sensitivity 81-85%
• Specificity 77-80%
• PPV 72%

Unlike exercise ECG,
stress echo has similar
accuracy performance in
women when compared
to men

Non-invasive cardiac testing
is best applied to women at
intermediate risk
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Nuclear scan and
stress echo have
similar accuracy and
reliability

A negative exercise ECG imparts
an excellent prognosis (especially
at high workload – METS)
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Case study 1
• 56-yo woman with obesity and dyslipidemia and atypical chest pain
• Exercise ECG test (standard Bruce)
–
–
–
–

5 minutes
7 METS
HR went to 148 bpm (90% of max)
1-mm horizontal ST depression in infero-lateral leads that resolved by
30 seconds

How would you manage this patient?
Exercise MIBI or stress echo

Case study 2
• 70yo female presents with “weakness and
extreme fatigue” that started this morning
• She does not know what the trigger is
• She is concerned about her blood pressure
• Her BP is 160/96

What are your concerns?
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ACS/NSTEMI/STEMI

CVD awareness
among women had
gradually increased
over the years (19972009)

Women have described
MI as a “male” problem

(Circ Cardiovascl Qual Outcomes.
2010; 3(2): 120-127)

(Prev Med. 2000, 31(3): 205-213)

16

Black and Hispanic
women were less
informed about CVD
than the white women
(Circ Cardiovascl Qual Outcomes. 2010; 3(2): 120-127)

However, only 53% of
the women surveyed
said that they would
call 9-1-1 if they
thought they were
having symptoms of a
heart attack
(Circ Cardiovascl Qual Outcomes.
2010; 3(2): 120-127)
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Women wait longer than men before
seeking treatment for ACS symptoms

(J Cardiovasc Nurs. 2004; 19(4): 251-268)

Women are more likely to…

• Be 1 decade older at time of AMI presentation
• More co-morbidities (DMII, HTN, Obesity, Heart
Failure, smoker)
• Lower income at ACS presentation
• Present with UA and NSTEMI (less STEMIs)
• Higher prevalence of Takotsubo Cardiomyopathy
• Less marked ST elevation
• In a AMI, have Q-wave MI
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Women are less likely to…

• Have obstruction of large epicardial vessels – normal
angiographic findings. Has more microvascular
coronary dysfunction. More Printzmental and
Syndrome X.
• To be referred for coronary angiography
• Receive fibrinolytics or CABG
• To be prescribed some medications (ACEI, statins) at
discharge

Women are less likely to…

• Higher in-hospital and long-term mortality
• Older age?
• More co-morbidities?
• Younger women have higher mortality than
younger male counterpart (even after
adjusting for prognostic factors)
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Chest pain is present in 80% of patients
presenting with ACS (in both sexes)
Young women without chest pain also
had fewer symptoms in general
compared to women with Chest pain

Atypical presentations in women
•
•
•

•
•
•
•
•
•
•
•
•
•

Absence of chest pain (25-33%)
“Atypical” chest pain
Pain in other body locations
• Arms
• Shoulders
• Middle back
• Jaw
• Epigastrium
Unexplained shortness of breath
Cough
Paroxysmal nocturnal dyspnea
Indigestion
Nausea or vomiting
Diaphoresis
Dizziness
Fatigue or generalized weakness
Palpitations and arrhythmias
Confusion

Black women reported fewer chest-related, and more
stomach-related, symptoms than white women
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Absence of chest pain

17-27%
Younger women (< 45yo)
were 30% more likely than
younger men to present
without chest pain

30-37%

(JAMA. 2012; 307(8): 813-822)
Am Heart J. 2012; 163(5): 741e-6

Absence of chest pain

Older Age
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Absence of chest pain
DMII
HTN
Congestive Heart Failure

Women has less
diagnostic ECG at
presentation
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Using contemporary assays with a
single threshold disproportionally
under-diagnose AMI in women

Using sex-dependent
criteria with highsensitivity assay doubled
the diagnosis of MI in
women without changing
the diagnosis rate in men

BMJ. 2015; 350: g7873

Women suffering ACS tend to experience more
delays

• Median Pre-hospital delay (1.8-7.2h vs
1.4-3.5h)
• Symptom-onset-to-balloon time
(driven by delay to presentation to
hospital)
• Door-to-balloon time
• Door-to-thrombolytics
Circ Cardiovascul Qual Outcomes. 2010. 3(1): 82-92
Catheter Cardiovasc Interv. 2015; 85(3): 359-368
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Factors contributing to Pre-hospital delays

Advanced age
Single
Past medical History of MI
Being alone at the time of the
symptom onset
• Patient not wanting to bother anyone
•
•
•
•

Circ Cardiovascul Qual Outcomes. 2010. 3(1): 82-92

Delay in Diagnosis due to…

1. Delay in patient recognition of ACS
2. Delay in seeking help
3. Delay in healthcare professional’s
recognition of ACS
4. Absence of chest pain
5. Atypical presentation
6. Multiple co-morbidities
7. Single assay threshold disproportionally
under-diagnose MI in women

May explain disparity in testing,
treatment and outcomes
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Delay in seeking help Young age
Absence of chest pain

Are strong predictors of missed diagnosis and
inappropriate discharge from the ED

Large number of women with
biochemical evidence of
myocardial infarction have
angiographically normal
coronaries
Women tend to have circulation
dysfunction that lead to vascular
constriction and subsequent MI
Women are more likely to have
• Coronary thrombus formation
• Plaque erosion
• Plaque rupture
• Plaque ulceration
Despite having no demonstrable CAD
J Am Coll Cardiol, 60(16): 1581-1598
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Women are less likely to be admitted than men
However, if admitted, the LOS were longer than
for men
BMC med. 2014; 12(1): 190
J Am Coll Cardiol. 2014; 64(4): 337-45

Physicians were less likely to tell women that
their symptoms could be the result from heart
disease and recommend cardiac testing or
cardiac catheterization (and PCI) and CABG
Acad Emerg Med. 2013.; 20(7): 680-688
BMJ. 2015; 350: g7873
Am J Cardiol. 2012; 109(8): 1097-1103
NEJM 325: 221-25

Determinants of reduced access
1. Anxiety
2. More risk factors
3. Lack of chest pain
4. More difficult to make the diagnosis
5. Older age

CMAJ. 2014; 186(7): 497-504
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Women were more likely to be treated
with medical management alone
Catheter Cardiovasc Interv. 2015; 85(3): 359-368

At discharge, women were more likely to
be prescribed diuretic and warfarin.
Less likely to be prescribed statins and
other evidence-based therapies
BMJ. 2015; 350: g7873

Predictors of in-hospital mortality
•
•
•
•
•
•
•

Age (OR 1.04)
Female (OR 1.80)
DMII (OR 1.60)
CKD (OR 2.40)
Prior MI (OR 1.61)
NSTEMI (OR 19.38)
STEMI (OR 6.53)
PLoS ONE 8(7): e70066.doi:101371/journal.pone.0070066
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Higher Killip class at presentation
than their male counterparts
Women have higher inhospital mortality rates
following a STEMI and NSTEMI
(worse in STEMI)

BMC Med. 2014; 12(1): 190
Am Heart J. 163: 66-73

And higher short-term
(< 30 days) and longterm (up to 10 years)
mortality rates
following a STEMI and
NSTEMI

Worse outcomes due to older
age at ACS occurrence and
higher rates of co-morbidities

BMC Med. 2014; 12(1): 190
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In STEMI, younger women
have higher risk of death and
recurrent events compared to
similarly aged men…
largely due to higher
prevalence of DMII
Eur Heart J. 2001; 22: 314-322

Women tend to have more complications (reinfarction, bleeding, vascular complications,
stroke) in hospital, at 30-days, and at 3-years
More re-hospitalization following PCI than men

Circulation. 201; 126(18): 2190-2199
Catheter Cardiovasc Interv. 2015; 85(3): 359-368
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Women has worse recovery post-AMI due
to higher perceived baseline stress and
lower quality of life most explained by
more co-morbidities
Circulation. 2015; 131(7): 614-623

Similar experiences for women across the
world – highlighting the importance of
viewing MI diagnosis and management
through a gender-specific lenses to effect
meaningful improvements in outcome
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Case study 2
• 70yo female presents with “weakness and
extreme fatigue” that started this morning
• She does not know what the trigger is
• She is concerned about her blood pressure
• Her BP is 160/96

What are your concerns?
Rule out an ACS

Take home messages

Exercise stress testing is still the first step in
men and women
High false-positive results in women
Nuclear perfusion scanning and stress echo
have similar accuracy in women and men
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Take home messages

ACS and MI are not
exclusive to men
Although awareness is
better, most women failed
to recognize ACS/MI

Take home messages
Atypical presentations
are typical for women
with ACS
More women than
men present without
chest pain
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Take home messages
There are delays in
recognition, investigations,
and treatment for women
presenting with ACS
ACS diagnosis in women is
often missed and
inappropriately discharged
from hospital
Women receive less often
evidence-based therapies

Take home messages
Women with ACS have worse outcomes in
comparison to the male counterparts
Women with ACS have higher mortality and
long-term complications
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Strategies for the future

• Build better awareness
and recognition methods

• Develop different posthospitalization approaches

• Develop gender-specific
treatment strategies

• Focused effort for
prevention of CVD

Questions
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