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Outline
1. Health impact of heart disease in women

2. How coronary disease is different in women

3. Review two main types of myocardial infarction (MI)

4. Review MI mimic: takatsubo cardiomyopathy



Survival in Cardiovascular disease1

1) Circulation. 2018;137:e67–e492.
2) Circulation. 2015;131:e29–e322.

In the past 30 years more 
women lived with and died from 
cardiovascular disease than 
men2
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Heart disease and Women
 Leading cause of early death in women

 Diagnosis is often missed or delayed 

 Women more likely to die during MI vs. men

 After MI women more likely to have heart failure, stroke 
or die vs. men

Circulation. 2015;131:e29–e322
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 Plaque Rupture

 Plaque Erosion

 Coronary Spasm

 Non-obstructive CAD

 Coronary dissection/hematoma

 (Stress induced cardiomyopathy)

Causes of Myocardial Infarction in Women

Adapted from: Circulation. 2017;136:1155-1166

Dissection/IMH

E

Spasm/micro-vascularPlaque erosionPlaque rupture

50% of MI in ♀
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Understanding risk



Perception / awareness among Women

1997 2012

30%

70%

56%

44%

Heart disease is the leading cause of death

Circulation. 2018;137:e67–e492.



Risk Factors for Myocardial Infarction 

CJC 2018;34(4):390-399
Circ Res. 2016;118:1273-1293
Heart & Stroke 2018 Heart Report. 

More potent  ♀

Autoimmune disease

“Motherhood penalty”
1/3 of ♀ with MI =  Hx of 
pregnancy complication
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Smoking has a stronger correlation with coronary heart
disease events and the presentation of STEMI in women
compared with men.8,17 Puymirat et al. studied French
nationwide registries of 6707 admitted patients with
STEMI.17 It was reported that in women, especially younger
women (younger than 60 years), the prevalence of
cardiovascular events increased from 37.7% to 71.3% in
current smokers, suggesting a differential pathophysiologic
mechanism of nicotine-induced vascular damage in women.

Puymirat E, Simon T, Steg PG, et al. Association of changes in clinical
characteristics and management with improvement in survival among
patients with ST-elevation myocardial infarction. JAMA 2012;308:
998-1006.



Clinical Presentation of MI in Women



Atherosclerotic coronary disease: 
Myocardial infarction 



Myocardial Infarction Symptoms
•Pain back/arm/jaw
•Fatigue
•Dyspnea
•Indigestion/nausea
•Palpitations
•Weakness
•Sense of dread 
•Less likely chest pain

•Multiple symptoms

•Central chest pain
•Pain in upper arm
•Dyspnea
•Diaphoresis

70% 
chest 
pain 

JAMA. 2012;307(8):813-822

58% 
chest 
pain 

AGE ?
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Clinical Presentation of MI in Women
 Prodromal symptoms missed in 78%

 Present to medical care later
 >75% present after 2 hours of symptoms

 Delayed identification of STEMI by EMS
 20 minutes longer to get to hospital than in men
 Lower priority ambulance transfer

Circulation. 2003;108
J Am Heart Assoc. 2017;6:

Under-diagnosed



Demographics of Women with MI

 Older age  (72 y ♀ vs. 65 y ♂)

 Under recognized in younger women <55 y

 Higher prevalence of comorbidities 

 NSTEMI > STEMI

 Unusual cause of MI

Circulation. 2016;133:916-947
Circulation. 2018;137:781–790



Myocardial Infarction in Women
 Women less likely to receive guideline therapy

 Women less likely to undergo angiography

 Women less likely to receive timely reperfusion

J Am Coll Cardiol. 2005;45:832–837.
Heart. 2007;93:1369–1375
Circulation. 2008;118:2803–2810.



Complications in Myocardial Infarction

Circulation. 2016;133:916-947

Improved time to 
reperfusion

Guideline therapy

Death

Heart failure

Cardiogenic shock

Sudden cardiac death

Biologic?



Survival and Outcome Benefit 

Circulation. 2016;133:916-947
BMJ. 1994;308:81–106.
Circ Cardiovasc Qual Outcomes. 2011;4:328–336.
Circ Cardiovasc Qual Outcomes. 2009;2:633-41

Therapy Women Men

Aspirin ✓ ✓

Antiplatelet ✓ ✓

Beta blocker ✓ ✓

ACEI/ARB* ✓ ✓

Statin* ✓ ✓

* Contraindicated in pregnancy Under-treated
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Statin PROVIT TIMI 22 25% in women vs. 14% in men – relative risk reduction. 



Why are women undertreated?

 Underestimation of risk by health care team

 Multiple comorbidities

 Risk of bleeding

 Lower adherence rates

 Concerns for teratogenicity

CJC 2018: 34 390e399
Circulation. 2016;133:916-947.



Myocardial Infarction In Young Women

<55 years

 Improvement in mortality over the past decade not
seen in younger women
 Worse risk factor profile
 ?biologic
 Gender/social stressors

Circulation. 2016;133:916-947



Myocardial Infarction In Young Women

 90% present with chest pain

 More common non-chest pain symptoms, > 3

 <50% of women associate symptoms with MI
 Attribute to stress

 Present to hospital > 1 hour later than men 

 Care providers did not attribute symptoms MI in >50% of 
women

Circulation. 2018;137:781–790
Circulation. 2016;133:916-947
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The true prevalence of SCAD is unknown, but available data suggest a prevalence of 0.2% to 4%136–138 of patients undergoing cardiac catheterization, and it is reported to occur in 10.8% of women  <50 years of age who present with an ACS or AMI.136 SCAD is associated with peripartum and postpartum status, oral contraceptive use, exercise, connective tissue disorders, and vasculitides  including fibromuscular dysplasia). In some cases, there are no identifiable coexisting conditions.139–141



Increased adverse events in Women
 Delayed presentation

 Delayed diagnosis

 Reduced reperfusion

 Less guideline therapy

Circulation. 2016;133:916-947
Heart & Stroke 2018 Heart Report.
Clin Cardiol 010;33:99-103.
CJC 34 (2018) 390e399
Mayo Clinic Proceedings,92;(4), 565-577



Spontaneous Coronary Artery 
Dissection 



Not all heart attacks are created equal

 Spontaneous coronary artery dissection (SCAD)

Circulation. 2018;137:00–00
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SCAD is characterized by the spontaneous formation of IMH within the wall of a coronary artery
The first theory proposes that the primary pathological event is the development of a disruption in the vessel wall (intimal tear), which allows blood from the true lumen to enter and generate a false lumen. The second theory proposes that the primary event is a spontaneous hemorrhage arising from the vasa vasorum within the vessel wall.



SCAD Presentation and Population

 Predominantly in women = >80%♀
 Average age 40-50 
 >1/3 MI in young women

 Low prevalence of “traditional” risk factors

 Missed diagnosis low suspicion of heart attack in 
Women

Circulation. 2018;137:00–00



Diagnosis of SCAD
 Angiography, intracoronary imaging

OCT

IVUS



SCAD now what?
 Recurrence 17% in 3 years

 Poorer prognosis if during pregnancy

 Exercise after SCAD

 Birth control

 Pregnancy

Circulation. 2018;137:00–00



Broken Heart: Takotsubo



Broken Heart: Takotsubo

http://monacohealthcare.com/2017/08/25/takotsubo-cardiomyopathy-broken-heart-syndrome/



Presentation and population
 Presentation: chest pain, ECG changes, wall motion 

and biomarkers
 Not caused by plaque rupture

 Important to distinguish from a MI
 3% of suspected MI

 >90% of those affected are women
 Mean age 65 years

N Engl J Med Overseas Ed 2015;373:929–38



Heart 2017;103:1461–1469.



Treatment of Takotsubo
 Serious complications 20%  comparable to heart attack

 No randomized control trials 
 Supportive care in acute phase

 No clear benefit for:
 Betablockers
 Antiplatlets after hospitalization
 Statin

 Some benefit with ACEI/ARB

Heart 2017;103:1461–1469.



Why/How Women’s Heart 
Disease is Different

Heart 2017;103:1461–1469.
Circ Res. 2016;118:1273-1293
CJC 2018: 34 390e399
Circulation. 2016;133:916-947.

50 years

A t h e r o s c l e r o s i s  

Takot s ubo
A t h e r o s c l e r o s i
s  

S C A
D  

60 – 70 years30-40 years
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Women are protected from atherosclerotic disease while younger and estrogen is believed to play a large role in this. We see atherosclerotic MI delayed in this population and when it does happen in younger women it is usually in the presence of multiple comorbidities. But women are much higher risk for SCAD in younger years, which is in part felt to be due to the hormonal and estrogen milieux. Women are also at much much higher risk of takotsubo cardiomyopathy, which typically presents after menopause, again this is felt to be in part due to hormonal changes seen in women. 



Summary
1. Heart disease is not “a man’s disease”

2. Women more likely to be overlooked and undertreated 

3. Women more likely to have complications and die 

4. Medical professionals need to understand risk in women



#TimeToSeeRed
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