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In 20 years...




Looking at the past and present...

» “ Historically, women with ACS have had worse
outcomes compared with men....”

» “This differences were recognized to be secondary to
a higher incidence of atypical symptoms, late
presentations, and consequently lower rates of
optimal medical therapy and cardiac catheterization..”

» 7 With advances..., outcomes have improved and
findings from recent trials indicate similar incidence of
short- and long-term mortality in men and women...”

Mehran R, JACC 2016: 9: 451-464.
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@ Table 17 Special subsets

EUROPEAN

SOCIETY OF
CARDIOLOGY® . b c
Recommendations Class® Level Ref
Recommendations for gender Both genders must be |
managed in a similar fashion.
. b c . . _
Recommendations Class® Level Ref | A hlgh index of suspicion for

Both genders should be myocardial infarction must

evaluated and treated in the | 246 be maintained in women, I 189
same way. diabetics, and elderly patients
with atypical symptoms.
*Class of recommendation. Special attention must be
“Level of evidence given to proper dosing of
' i _ | 190
“Reference. antithrombotics in elderly and

NSTE-ACS = non-5T-elevation acute coronary syndrome. renal failure patients.
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Baseline characteristics of Women

Characteristic (%)

Age, y- mean (SD) 70 (12) 70 (13) 70 (12) NS
Dislipidemia 56 75 77 <0.001
Diabetes mellitus 42 44 44 NS
Current smoker 16 19 22 0.01
BMI, kg/m2- mean (SD) 27 (5) 28 (5) 29 (15) 0.002
Prior PCI 16 24 23 <0.001
PVD 8 8 6 NS
Prior CVA/TIA 11 11 10 0.9
Prior HF 11 10 9 NS
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Type of ACS in Women
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Invasive management in Women
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Discharge treatment in Women

Variable- % 2000-2004 | 2006-2010 | 2013-2016 m

Aspirin
P2Y12 inhibitor
Statins
Ace inh/ ARBs

Beta blockers

Cardiac
rehabilitation (ref)
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Looking into the crystal ball....

(or identifying gaps in knowledge...)

Risk factors

Risk-stratification

ACS Evaluation

Pathophysiology

Treatment

Outcomes




Looking into the crystal ball....

Risk factors
Risk-stratification




Common risk factors

~
Age
* Sex-specific differences in baseline risk

factors vary by age??
* Among patients with ACS, women generally
| are older than men’®

P
Depression
* More common in women with M| than in men?®
* This sex-specific difference is particularly

pronounced at young ages (<55 years)?!
p.

Hypertension

Women with ACS are more likely to have
hypertension than men with ACS®

.

P
Smoking

* Stronger risk factor for Ml in women than in
men*®

® The risk difference is even greater in women

aged <45 years'®
\
p

Diabetes mellitus

* Among patients with ACS, diabetes is more
common in women than in men®

® The risk of Ml and coronary heart disease is
higher in women with diabetes than in men
with diabetes!*

Obesity
In patients with ACS, the prevalence of obesity
is higher in young women (aged <55 years)

than in men in the same age group™®
~ oy

Chronic kidney disease

Approximately twofold more frequent in
women than in men among patients with

STEM|2223

p A
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Traditional ASCVD Risk Factors Emerging, Nontraditional ASCVD Risk Factors
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(Circ Res. 2016;118:1273-1293. DOI: 10.1161/CIRCRESAHA.116.307547.)
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FIGURE 1 Interaction Between Sex and Treatment Upon Change in PAV

The interaction between sex and treatment specification upon change in
coronary atheroma volume. PAV = percent atheroma volume.
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Residual Inflammatory Risk:

Addressing the Obverse Side of the Atherosclerosis Prevention Coin
Ridker PM. Eur Heart J 2016;37:1720-22

Known Cardiovascular Disease
LDL 150 mg/dL (3.8 mmol/L)
hsCRP 4.5mg/L
High Intensity Statin
v v

“Residual Cholesterol Risk” “Residual Inflammatory Risk”
LDL 110 mg/dL (2.8 mmol/L) LDL 70 mg/dL (1.8 mmol/L)
hsCRP 1.8 mg/L hsCRP 3.8 mg/L
Additional Additional
LDL Reduction Inflammation Reduction
IMPROVE-IT : Ezetimibe 6% RRR No Prior Proof of Concept

FOURIER/SPIRE: PCSK9 Inhibition g2 weeks 15% RRR



CANTOS has helped move the inflammatory hypothesis of coronary artery disease
forward scientifically. However, the modest absolute clinical benefit of canakinumab
cannot justify its routine use in patients with previous myocardial infarction until we
understand more about the efficacy and safety trade-offs and identify the patients who
might benefit the most.



P e Google

sacaion. ONE Brave ldea Project

“ One Brave Idea will produce a way to detect coronary disease decades before
symptoms arise. That would unlock a world of opportunities — insights into
mechanisms, new treatments and therapies that could prevent patients from
making the leap from disease-carrier to disease-sufferer...”
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Looking into the crystal ball....

Pathophysiology
and Treatment




CENTRAL ILLUSTRATION Nonobstructive CAD in Women: Sex-Specific CAD and Need for Ischemic Cardiac Disease

Definition Changes

Patient with symptoms and/or signs of ischemic heart disease (IHD)

v

Does patient have obstructive coronary artery disease (CAD) or nonobstructive CAD?

r OBSTRUCTIVE CAD

Prevalence Men >Women
Predominantly men (and older women)

Reduced left ventricular (LV) systolic function

Q NONOBSTRUCTIVE CAD
Prevalence Women >Men
Predominantly younger, middle-aged women
Preserved LV systolic function
Possible plague erosion with subsequent thrombus formation

Often multiple mechanisms for ischemia
Associated with heightened risk for adverse outcomes

Y

Y

IHD diagnosis

Unfortunately, IHD diagnosis is often deferred and delayed

Y

!

Guideline-specific diagnostic,
preventive, and/or treatment strategies

No guideline recommended assessment or management is available
(except for symptom relief and CVD risk factor management)

Nonobstructive CAD requires better recognition and investigation

Need to develop effective prevention, diagnosis, and treatment approaches

Pepine, C.J. et al. J Am Coll Cardiol. 2015; 66(17):1918-33.
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CAD:
‘More '

In men

‘Microvascular
Coronary

‘More
prevaient
‘in women
‘Female and:
‘male patients
-..can have both

A Hidden Risk |




Conceptual model of prevalent pathological phenotypes in women and men with ischemic
heart disease and possible impact on cardiovascular management strategies and outcomes.

SEX PREVALENT PATHOLOGIC PHENOTYPE IMIANAGEMENT STRATEGIES OUTCOMES

CFR¥,21VD

GDMT

d PCI CVD events
CABG

CFRV¥,<1VD

GDMT

Q PCI ¥ CVD events A
CABG V¥

EPICARDIAL ARTERIES SMALL ARTERIES
(> 400 um) (< 400 um)
CFR = MBF peak hyperemia
MBF

rest

Viviany R. Taqueti et al. Circulation. 2017;135:566-577
I

American
" Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



[ Invasive Coronary Angiography ]
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Thrombus formation on a [Thrombus

ruptured or eroded plaque

Coronary vasospasm

Spontaneous coronary True lumen,

artery dissection

Blo

‘False’ lumen

Stress-related (Takotsubo)
cardiomyopathy

Figure 2 | Sex-specific differences in the
pathophysiology of acute coronary syndrome.

A substantial proportion of acute coronary syndrome
cases, especially in women, are caused by mechanisms
other than plaque rupture and thrombus formation®.
Plaque erosion, coronary vasospasm, spontaneous
coronary artery dissection, and stress-related (Takotsubo)
cardiomyopathy are more prevalent in women than in men.
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FIGURE1
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Utility of Contemporary Coronary Imaging Technologies in ACS

Vulnerable Imaging
Plaque Modalities
oCT !

Grayscale IVUS

VH-IVUS

NIRS

Poor Penetration

Good characterization of plaque
and thrombus.

Cannot assess plaque burden.

Higher Resolution (10 -20 pm),

Greater Penetration (> 5mm)
Quantification of plaque burden
and decision to treat (may be
used in conjunction with FFR).

Poor sensitivity for thrombus.

Lower Resolution (70 - 200 pm),

Lower Resolution (70 - 200 ym),
Greater Penetration (> 5mm)
Quantification of plague burden

assessment of plaque composition,

sensitivity for thrombus ~92%.

Assessment of Lipid Core Burden
Allows early detection and
management of vuinerable plaque
Potential use in prevention of
peri-procedural Mi

Calcified nodule

Plaque erosion
Lipid poor
Proteoglycan and glycosaminoglycan rich
Non-fibrillar collagen breakdown
Few inflammatory cells
Endothelial cell apoptosis
Secondary neutrophil involvement
Female predominance
High triglycerides

Plaque rupture
Lipid rich
Collagen poor, thin fibrous cap
Interstitial collagen breakdown
Abundant inflammation
Smooth muscle cell apoptosis
Macrophage predominance
Male predominance
High LDL

IVUS = intravascular ultrasound; NIRS = near-infrared spectroscopy; OCT = optical coherence tomography; MLA = minimal lumen area;
PB = plaque burden; TCFA = thin-cap fibroatheroma; VH = virtual histology.




MINOCA

(Universal AMI Criteria + no angiographic stenosis 250% + no overt causes at presentation)

4

Invasive investigations
= Review for subtle ‘missed’ angiography findings (dissection, emboli or plaque disruption)
* Intracoronary nitrates (coronary spasm)

Consider:

* LV Gram or echocardiography (Takotsubo/other cardiomyopathies*)

* IVUS/OCT (plaque rupture/erosion, dissection**)

* Pressure/Doppler Wire (microvascular dysfunction)

* Provocative spasm testing (coronary spasm; preferably not in the acute phase of AMI***)

Laboratory assays

Consider:

* Type-2 M| (Hb, CRP, WBC, SO2)
* D-dimer (pulmonary embolism)
* Thrombophilia screen

* BNP

¥

) 4

MINOCA aetiologic diagnosis confirmed Diagnosis not confirmed
Type-2 MI
Plaque disruption ‘ ‘
Dissection .
Takotsubo Cardiac MRI TEE
Epicardial or microvascular spasm * LGE (myocarditis****) * Cardioembolism
Coronary thromboembolism * AMI

What is the specific treatment for each
pathophysiology/aetiology?

European Heart Journal (2017) 38, 143—-153
EURDPEMN doi:10.1093/eurheartj/ehw 149

SOQCIETY OF
CARCH ®

CURRENT OPINION
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Figure 2. Survival curves for treated and untreated in the 1:1 propensity score-matched populations.
A, Statins. B, angiotensin-converting enzyme inhibitors (ACEI) or angiotensin receptor blockers (ARB). C, p-blockers. D, Dual
antiplatelet treatment.

Circulation. 2017;135:1481-1489. DOI: 10.1161/CIRCULATIONAHA.116.026336
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— TIMI major bleeding
Clinical and Procedural Factors Associated With
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@ European Heart Journal (2016) 37, 2816—2820 EDITOR’S NOTE

doi:10.1093/eurheartj/ehw057

EUROPEAN
SOCIETY OF
CARCHOLOGY =

Is takotsubo syndrome a microvascular acute
coronary syndrome? Towards a new definition

Thomas F. Lischer* and Christian Templin

Prinzmetal Angina
(Vasospastic Angina)

STEMI/Non-STEMI
(Plaque Rupture,
Plaque Erosion)

Acute Coronary Syndrome
Structural Functional

Plaque Rupture/Erosion Spasm of Epicardial Arteries
Coronary Dissection Microcirculatory Spasms

Takotsubo Syndrome
(Normal Coronary Arteries,
Microvascular Constriction)

Figure 3 Macrovascular and microvascular ischaemia in patients with ST-segment elevation myocardial infarction (STEMI), non-STEMI, Tako-

tsubo syndrome and Prinzmetal angina, respectively.



Emotional triggers Physical trlggers

* depression
« illness of a close person

250- e

* posttraumatic stress disorder

2004 M male (N=179)
M female (N=1571)

150+

$ 8 + huge loss of money
7~ - bankruptcy

100+

No. of Patients

« death of a family
member

ﬂ + death of partner
P + euthanasia of
the pet

O ¥ @ ok D & b0 o D P
& S e e P S s
Age (yr)

Figure 2 Age and sex distribution of patients with takotsubo syn-
drome. Reprinted with permission from Templin et al ' i T
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Looking into the crystal ball....

Outcomes




& 30 Days Adjusted* Outcomes

ACSIS 2000 - 2016
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Sex Differences in the Management and 5-Year  EuiipNvincensy
Outcome of Young Patients (<55 Years) with JOURNAL of

MEDICINE &
Acute Coronary Syndromes

Avi Sabbag, MD,? Shlomi Matetzky, MD,? Avital Porter, MD," Zaza Iakobishvili, MD,” Mady Moriel, MD, Donna Zwas, MD,"
Paul Fefer, MD,* Elad Asher, MD,” Roy Beigel, MD,” Shmuel Gottlieb, MD,* Ilan Goldenberg, MD,* Amit Segev, MD®
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3 .
ar'_ o
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0.0 1
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0 10 20 30 40 50 60
months
Patients at Risk
MALE 2941 2893 (0.02) 2888 (0.02) 2880 (0.02) 2879 (0.02) 2873 (0.02)
FEMALE 333 324 (0.03) 320 (0.04) 320 (0.04) 320 (0.04) 318 (0.05)

Figure 1 Cumulative probability of 5-year all-cause mortality by sex.



Experience of the Patient

Y Functional
Limitations

Y Impact on
Daily Activities

Y Impact on PATIENT-

Emotional Well-being

Y Impact on

Psychological Health \

Y Impact on
Social Function

Kelkar, A.A. et al. J Am Coll Cardiol HF. 2016; 4(3):165-75.
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+ Med History —_— e 1.26 (1.08,
+ Presentation —_— 1.26 (1.08,
+ Health Status N O 1.17 (0.99,
+ Psychosocial - 1.14 (0.96,
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<<<Women Less Likely at Rehosp Women More Likely at Rehosp>>>

REPORTED

OUTCOME
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1.45)
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1.37)
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Potential Uses by the Physician

Determine
Baseline Status

Clinical Trial
Endpoints

Monitor Therapy
Effectiveness

Assess Change
in Status

Prognosis
Predictor

Circulation. 2017;135:521-531



Personalized Taillored Medicine in acute
coronary syndrome

“The most important change in the management of
patients with ACS is likely to come from changing our
current “population based” approach to these
heterogeneous disorders to a more precise
(personalized) approach.

“In this effort, cardiologists will likely take
a page from the oncologists’ notebook...”

Eisen A, Braunwald E. JAMA Cardiology 2017



