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* 50-year-old female c/o chest pain on exertion

» 58-year-old female developed acute onset of
chest pain during a heated discussion with her
boss

« 38-year-old female healthy, runner, no risk
factors for atherosclerosis presents to ER with 1
hour heavy
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50-Year-Old Female With Chest Pain

* Previous history of NSTEMI

e C/O chest pain on exertion multiple ER
presentations

« TTE: Normal
e TMET CP but no ECG changes
* Previous normal coronary angiograms



50-Year-Old Female With Chest Pain
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Major Adverse Cardiovascular Event-Free
Survivor Functions Women

Degree of CAD Su;\vworcf-unctlgns fé)(; women:
Change over time — Women ge aqjusted to 60 years
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Possible Mechanisms of Cardiac Pain
Mechanism in Coronary Artery Disease

Luminal narrowing due to atherosclerotic plaque

Compensatory vasodilation of coronary microvessels

Normal nociception mediated through stimulation of pain receptors

Proposed Mechanism in Non-Obstructive CAD
= Normal epicardial coronary artery

Inappropriately increased vascular tone of coronary microvessels
leading to myocardial ischemia

Appropriate stimulation of pain receptors

Proposed Mechanism in Non-Obstructive CAD
Normal epicardial coronary artery

Normal vascular tone of coronary microvessels

Abnormally enhanced sensitivity of myocardial pain receptors,
leading to pain without myocardial ischemia

NEJM, 2002
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Coronary Blood Flow Response to Increase
Myocardial Demand
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Coronary Flow Physiology
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Functional Angioram Protocol
Diagnostic Adenosine IC CFR: Non endothelium
angiography microcirculation

Acetylcholine
(endothelium
dependent
vasodilator)

Epicardial
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European Heart Journal Advance Access published August 30, 2013

European Heart Journal
EURDPEAN doi:10.1093/eurheartjfeht296
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ESC GUIDELINES

2013 ESC guidelines on the management
of stable coronary artery disease

The Task Force on the management of stable coronary artery dises

of the European Society of Cardiology

It is necessary
to differentiate this pain from non-
cardiac chest pain.

Diffuse coronary

artery spasm, pronounced in the distal
epicardial coronary arteries

and probably extending into the
microvasculature, may be

provoked by intracoronary injection of
acetylcholine in a substantial
proportion of patients with typical
coronary microvascular

Disease.
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Table23 Investigation in patients with suspected

coronary microvascular disease

Recommendations Class® | Levelb

Exercise or dobutamine echocardiography
should be considered in order to establish
whether regional wall motion abnormalities
oaceur in conjunction with angina and $T-changes.

lla

Transthoracic doppler echocardiography of the

LAD with measurement of diastolic coronary

bleod flow following intravenous adenosine llb
and at rest may be considered for non invasive
measurement of coronary flow reserve.

Intracoronary acetylcholine and adenosine
with Doppler measurements may be
considered during cororary arteriography, if
the arteriogram is visually normal, to assess lb
endothelium dependent and non-endothelium
dependent coronary flow reserve,and detect

| microvascular/epicardial vasospasm.

FFR = fractional flow reserve; LAD = left anterior descending.

* Class of recommendation.
® | evel of evidence.
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50-Year-Old Female With Chest Pain

Baseline Acetylcholine 10-4M
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50-Year-Old Female With Chest Pain

Baseline
‘ Acetylcholine

Nitroglycerine
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oronary Endothelial Function: Prime ECG

11) 32, 2758-2765 CLINICAL RESEARCH
! Coronary heart disease

Baseline ACH 10°M

Myocardial ischaemia in patients with coronary
endothelial dysfunction: insights from body
surface ECG mapping and implications for
invasive evaluation of chronic chest pain

Matthew R. Summers!, Amir Lerman’, Ryan . Lennon?, Charanjit S. Rihal’,
and Abhiram Prasad'*

Aims Coronary endoth

| dysfunction

=5t pain in individuals

with non-obstructed coronary 2 coronary ED with the

ence and extent of inducible myoca u lectrocardiogram (ECG) mapping in
symptomatic patients.

Methods In 30 patients with chest pain and angiographically normal coronary arteries or mild ather:
and results thelium-dependent responses with acetylcholine (ACH) and endothelium-independ
and adencsine in the left anterior descending artery. Ej
and after each dose of ACH. There was a significant cor
with ACH and the mag
=0.05 mV 5T-segment shift/lead had greater epicar
onary flow reserve (2.9 vs. 3.6, P = 0.047) compared with those with ST-seg shift <0005 mV. F
ble schaemia with ACH in the absence of abnormal epicardial or global microvascular vasomotion (=20%
decrease in diameter or <50% increase in blood flow).

lerosis, we studied endo-
f on with nitroghycerin
ty-lead body surface ECG maps were collected at baseline
ion between the maximal change in epicardial diameter

0.44 (95% CI: —0.057 1o —0.69), P = 0.015]. Patients with
al vasoconstriction (31.6 vs. 15.6%, P = 0.019), and |

tude of ST-segment shift

T COr-
ents had

Conclusions This study demonstrates that abnarmal vasomation due to coronary ED is associated with myocar:

schaemia in
patients with chest pain. The magnitude of ischaemia correlates with the extent of ED. A small subset of patients
develop myocardial ischaemia during ACH infusion without significant abnormalities in epicardial or global microvas-
cular endo jum-dependent blood flow responses.

ylcheline » lschaemia « Electrocardiography

Keywords nction « Vasospasm e Al

Introduction

Endot

lar risk factors and in turn predisposes to vasocons!

athophysiclogy of myocardial isch

r homeostasis. The presence and severity of
ED can be measured invasively in the c

1 shear stress, oratory by evaluating coronary epi
as acetylcholine blood flow responses to ACH." ™ The cl

events.” In normal individuals,
ry blood flow by responding

diac cathetes

enic constriction, and vasoconstrictors suc

) and endothefin, by releasing vasodilators su
dothel

as nitric coronary ED remains uncertain, in
| dysfunction develops in patients with cult to demonstrate that corona

ED is associated
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"he Assoclation Between Non-Invasive
Tests and Coronary Flow Reserve

Endothelial Function Non-Endothelial CFR
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Summary Relative Risk for MACE in Women With
Coronary or Peripheral Endothelial Dysfunction

Summary RR

Coronary circulation  11.1 (6.9-17.8)

Peripheral circulation 9.6 (7.1-12.8)

Summary RR 10.0
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P
<0.0001 +
<0.0001 <
<0.0001 v
0.01 0.2 1 10 100
Decreased Increased

risk risk

Merz: JACC 47:521, 2006
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SF-36 In Patients With Microvascular
Endothelial Dysfunction: Women
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Interventions That Improve Endothelial
Function and Clinical Outcome

o Glycemic control in diabetes |
 Blood pressure lowering
« Smoking cessation
e Weight reduction
* EXxercises
e Lipid-lowering
 ACE Iinhibitors/ARBs
e Calcium channel blockers
_* N-3 fatty acids

c[el=l=]=J=]=
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Vasodilators

Epicardial

Nitrate
Calcium channel blockers

Microcirculation
Calcium channel blockers

FDE-I

. Endothelin receptor Ant.

N

Non-Vasodilators

4 )
L-anginine
Ranolazine

\_ ),
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Reactive Hyperemia: Endothelium Dependent
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Can We use Endothelial Function to
Individualize Therapy?

Journal of the American College of Cardiology Vol. 40, No. 3, 2002
© 2002 by the American College of Cardiology Foundation ISSN 0735-1097/02/$22.00
Published by Elsevier Science Inc. PI1 S0735-1097(02)01976-9

Women and Cardiovascular Disease

Prognostic Role of Reversible Endothelial
Dysfunction in Hypertensive Postmenopausal Women

Maria G. Modena, MD, FESC, FACC, Lorenzo Bonetti, MD, Francesca Coppi, MD,
Francesca Bursi, MD, Rosario Rossi, MD

Modena, Italy

Journal of the American College of Cardiology Vol 53, No. 4, 2009
& 0% by the American College of Cardiology Foundation [SSN 0735-1087/09/836.00
Published by Elsevier Inc. doi:10.1016/. jace 2008.08.074

Persistent Impairment of Endothelial
Vasomotor Function Has a Negative Impact
on Outcome in Patients With Coronary Artery Disease

Yoshinobu Kitta, MD, PHD, Jyun-ei Obata, MD, PuD, Takamitsu Nakamura, MD,

Mitsumasa Hirano, MD, Yasushi Kodama, MD, Daisuke Fujioka, MD, PuD, Yukio Saite, MD,
Ken-ichi Kawabata, MD, PuD, Keita Sano, MD, Tsuyoshi Kobayashi, MD, Toshiaki Yano, MD,
Kazuto Nakamura, MD, PuD, Kiyotaka Kugiyama, MD, PuD

Yamanashi, j{{rban
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Event-Free Rate According to Persistent
Endothelial Dysfunction in Patients With Mild CAD

100 Lt | Improved FMD
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FMD Comparison Between First
and Second Test in CAD Patients on OMT
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10 -
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FMD (%)
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Persistently impaired Improved FMD
FMD (n=104) (n=147)

MAYO Kitta Y et al: 3 Am Coll Cardiol 53:323, 2009
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Event-Free Survival and Endothelial Function

Improved endothelial function
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Take Home Message

 Diagnosis
Severe epicardial and microcirculation
endothelial dysfunction

* Treatment
Endothelial dysfunction
Symptoms
Prevent future events
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58-Year-Old Female Admitted With Chest Pain

* No previous cardiac history presents to ER

* Developed acute onset of chest pain during
a heated discussion with her boss

 PMH: Nicotine abuse, anxiety disorder,
nistory of hypertension

* Physical examination: Blood pressure
135/100 mm Hg otherwise normal

e Lab: Troponin T 0.08 mg/dL
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Clinical Characteristics and Cardiovascular
Magnetic Resonance Findings
in Stress (Takotsubo) Cardiomyopathy End systolic Follow-up

Ingo Eitel, MD Context Stress cardiomyopathy (SC) is a transient form of acute heart failure trig- E n d d I asto | e e n d SyStOI 3 m O nths

florian von gered by stressful evenls and associated with a distinctive left ventricular (LV) con-
Knobelsdorfi-Brenkenhoff, MI} traction pattern. Various aspects of its clinical profile have been deseribed in small single- SE—
Peter Bernhardt, MD center populations, but larger, multicenter data sets have been lacking so far. Furthermore, e

it remains difs establish diagnasis on admission

Apical ballooning

with sparing of apical and basal region

Midventricular ballooning with sparing v
of apical and basal region

Basal “inverted” balloon

Biventricular ballooning with combined
LV and RV dysfunction
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Systematic Review: Transient Left Ventricular Apical Ballooning:

REvIEW Acute and Reversible Cardiomyopathy Provoked by Stress
in Women From the United States

Scott W. Sharkey, MLY; Jobn Bl Lesser, MIx Andrey G. Zznovich, MSc; Martin 2. Maron, MIx

A Syndrome That Mimics ST-Segment Elevation Myocardial Infarction Tana Lindberg, RT; Terrence F. Longe, MD; Barry 1. Maron, MDD

::;IE:,:"::,‘]T:; m:;lT:nm;s Kara, MD, PhD; Abhiram Prasad, MD, MRCP; Amir Lerman, MD; Greg W. Barsness, MD; R. Scott Wright, MD; El'l:g.-'u.ﬂ'—ﬁcllrlnl H:Ill.} choackerzad h:.' auk bt I'IIFHI pversible Jefl venlncuor I:L\"]S:ﬁllﬂlr ﬂ}sl'l.l'h:lbﬂ s
' iiggenad by psychological siness is emerging, wilh reporis largely confised o Jopas.

The transient left ventricular apical ballooning syndrome, also women (82% to 100%) (mean age, 62 to 75 years). Patients Mevboids and Reswis—Crer 0 3-monid peded, 23 conecuive miests wiith (s oovel cardionry opaiby

known as takotsubo cardiomyopathy, is characterized by transient commonly present with ST-segment elevation in the precordial prospeciively Identifed within o comnunify-bassd proctice in (ke Mingeopolis-S1. Paul, kMinn orea. All patienis W

Wi

mi
di

The NEW ENGLAND

SE

1 JOURNAL of MEDICINE

EETARLISHED 1M 1&i2 FEERUARY 10, 2005 VOL. %% HO.&

Neurohumoral Features of Myocardial Stunning
Due to Sudden Emotional Stress

W
) wane =50 yenrs of oge. The syndrome |5 chomcie
levolion ondior T-wive imversion; (Z) absznce of significa

dysfunciion isjsciion fraclion =96, #ith ibnorna =ul
;and (4 profound prpchalogicnl siress isg, deoth of relies
vees, devminiing fnoacidl or gambling Ioss=s) immedioie
i proporiion of pulienis (37%) nd henndynamic comprombse
n couerpuisilion. Esch pallent sireived il nornalizsd

b0 previous funclionl cordlovisc o siahE #ithin 6+3 days
walkmolion obmonmalilies thil encompasssd LY nyszandiamg

tologially siressfil evenls socurs In okder women and na

syrdrome. This condilion Is chomzisrzsd by o disinciive Mﬂ
diskil L chanber o1d o frvombls ouipome with opoprd

e imaging ® angiegrophy ® heart hilire ® wonen

* Global wall motion abnormalities
 Women

e Post menopausal

 Mental stress
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CFR is Lower
In Women

Men

Reversible coronary microvascular dysfunction:
a common pathogenetic mechanism in Apical
Ballooning or Tako-Tsubo Syndrome

Leonarda Galiuto*, Alberto Ranieri De Caterina, Angelo Porfidia, Lazzaro Paraggio,
Sabrina Barchetta, Gabriella Locorotondo, Antonio Giuseppe Rebuzzi, and
Filippo Crea

Institute of Cardiology, Catholic University of the Sacred Heart, Policlinico A, Gemelli, Largo A. Gemelli, 8,Rome 00168, lHtaly

Women

Received 16 July 2009. revised 26 Novernber 2009, accepted 10 December 2009 onfine publish-ahead-ofprint 9 March 2010

Lower Density of Microvessels With Aging
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Endothelial Function and Vascular Response

Blizabeth A. Mardin Sex differences in vascular and endothelial to Mental Stress Are Impaired in
Leslie R, MacBride responses to acute mental stress . ] . .
Shahar Lavi Patients With Apical Ballooning Syndrome

Lilach O. Lerman
Amir Lerman

Elizabeth A. Martin, PuD,* Abhiram Prasad, MD,* Charanjit S. Rihal, MD*
Lilach O. Lerman, MD, PuD 1 Amir Lerman, MD*

Rochester, Minnesota
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Vascular Responses to Mental Stress Tests

Stress PAT score in response Endothelial Function in
to Acute mental stress test Response to Mental Stress

1,5 - 4 -
3 -
2 -
1 .
. . . 0 -

Stroop  Arithmetic  Spiral Baseline Post-stress

omnibus

B Postmenopausal controls B Ml patients B ABS patients

MAYO Martin EA et al: JACC, 2010
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Sex Differences in Double Product and Reactive
Hyperemia Response to Mental Stress
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MAYO Martin EA et al: Clin Auton Res, 2008
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Vascular Responses to Mental Stress Tests

B Postmenopausal controls
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Four-Year Recurrence Rate and
Prognosis of the Apical Ballooning Syndrome

Ahmad A. Elesber, MD,* Abhiram Prasad, MD, FACC,* Ryan J. Lennon, MS,f
R. Scott Wright, MD, FACC, FESC,* Amir Lerman, MD, FACC,* Charanjit S. Rihal, MD, FACC*
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MAYO Eiesber & Lerman et al: JACC 50:448, 2007
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Impaired Coronary Microvascular Reactivity In
Women with Apical Ballooning Syndrome

European Heart Jo

Acute
Cardiovascular cusorea
Original scientific paper Ca e carooroars
: A i

Impaired coronary microvascular
reactivity in women with apical
ballooning syndrome (Takotsubo/
stress cardiomyopathy)

acc sagepub.com
®SAGE

A total of 228 cases of ABS were
prospectively identified, and of these,
10 patients (median age 61 years
(IQR 48-75); all females) who
underwent coronary vasomotion
testlng were included in the study

<50% in:rease in r)r blood flow indicating abnormal mlcrovascu\ar re: p
o ACH Madian

€ 1o ACH 70/éhd th b rmal

70% had either abnormal eplcardlal or
microvascular response to ACH

Apical ballooning syndrome, endothelium, microcirculation, stress cardiomyopathy, Takotsubo cardiomyopathy

Received: |13 December 2012; accepted: 6 January 2013

Conclusion: ...coronary microvascular
dysfunction is highly prevalent in
patients with ABS..may be a central
feature of the pathophysmlogy of ABS

Minnesota 55905, USA.
£l prasad.abhiram@mayo.edu

Vg
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Troponin T and B-Type Natriuretic Peptide Levels
In Patients With Apical Ballooning Syndrome and

ST-Elevation Myocardial Infarction
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| I
m L0007 ® I e
@
@ o © AA
500 - @
A A
0 | A| *- T T T
0.1 1 10 20
Troponin T (ng/mL)
MAYO Madhaven et al: Heart, 2009
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Take Home Message

* Need for LV gram in women with chest pain Ml
and normal angiogram

The need for proper diagnosis

e Treatment
Conservative: Medical therapy
Non-pharmacological therapy
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Change in Myocardial Blood Flow from Rest Iin
Response to Cold Pressor Testing

0.8 1 P=0.021
I

— P=0.171
% 0,6 - I I
[e 1 P=0.106
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0 R
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MAYO Schindler et al: Euro Heart J 30:978, 2009

CLINIC

NeZ

22222222222222222222



Psychoneuroendocrinology (2011) 36, 1-18

available at www.sciencedirect.co

"¢ ScienceDirect

journal homepage: www.elsevier.com/locate/psyneuen

m

INVITED REVIEW

Blockade of brain angiotensin Il AT, receptors
ameliorates stress, anxiety, brain inflammation
and ischemia: Therapeutic implications

ACE inhibitors

AT, receptor
blockers

MAYO
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Angiotensinogen

A 4

o**
.
.
.
.

Associated synthetic

pathways
ACEZ2, peptidases A and B

Associated active
related peptides
Angiotensin (1-7),

Angiotensin IV

Associated receptors
(Pro)Renin receptor AT,,
IRAP, Mas oncogene

Associated systems
Apelin, CRF, AVP, ANF,
Endothelin, GABA

AT1 Receptor Functions

» Blood pressure and ion
metabolism

» Blood brain barrier

e Brain circulation

e Innate immune response
inflammation

* Brain development

¢ Sensory motor systems
» Stress

* Endocrine systems

e Autonomic systems

» Behavior and cognition




ARBs Decrease Peripheral and Brain
Inflammation Produced by Systemic
Administration of Bacterial Endotoxin

[ Decrease circulating J [Decrease brain parenchymal} [ Decrease microglia J

inflammatory factors inflammatory cascades activation

1> ARB 81
[\ ) ARB
1,0 2 6
10 -
E g,
o)) O
< 05 S
g 2
0,0 - 0 -
Plasma aldosterone iINOS
12 ARB 4 /\ARB
09 - qg’a 3
—
cU
% 0,6 - S 2
c S 1
0,3 o
0,0 0 -
Plasma IL-6 IL-1P
MAYO Saavedra et al: Psychoneuroendocinology 36:1, 2011
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Optimism, Cynical Hostility and Fully-Adjusted
Hazard of Important Disease Outcomes in Women

CHD-related mortality
Optimism (most vs least)

Cynical hostility (most vs least)

CVD-related mortality
Optimism (most vs least)

Cynical hostility (most vs least)

0.55 0.9

0.7
1.25

0.98 O 1.6

0.76

0.64 0.9

1.14
0.95 =—@—— 1.35

0,0
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Tindle et al: Circ 120:656, 2009
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Treatment

» Conservative: Medical therapy
Beta blockers
Preemptive with NTG
ASA

HRT
ARB

 Mental stress assessment and modification
Yoga, meditation...
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38-Year-Old Female With Chest Pain

« 38-year-old female healthy, runner
* No risk factors for atherosclerosis

* Presents to ER with 1 hour heavy and central
chest discomfort, diaphoresis

e Normal exam
e Normal ECG
* Troponin T 0.05, 0.09, 0.07 mg/dL
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38-Year-Old Female With Chest Pain

Lossy compression - notintended far diagnosis Lossy compression - not intended for diagnosis

Lossy compression - not intended for diagnosis

‘Lussy compression - not intended for diagnosis

©2013 MFMER | 329
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38-Year-Old Female With Chest Pain

1.
2.

3.

4.

Another case of ABS?

Normal coronary arteries

Another case of microvascular disease and

endothelial dysfunction?

Typical diffuse disease ?

©2013 MFMER | 3297252-58



Imaging for Coronary Artery Dissection

10/5/2011 11:10:53 AM
0001

Site of the
dissection
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42 year old Female Out of hospital Ventricular
Fibrillation

—_—
=

ACC/AHA/ESC Guidelines:

- Antiplatelets
| - Stent
- Statin
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42 year old Female Out of hospital Ventricular Fibrillation
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Clinical Features, Management and Prognosis of Spontaneous Coronary Artery Dissection

Marysia S. Tweet, Sharonne N. Hayes, Sridevi R. Pitta, Robert D. Simari, Amir Lerman, Ryan J.

Lennon, Bernard J. Gersh, Sherezade Khambatta, Patricia J.M. Best, Charanjit S. Rihal and Rajiv
Gulati

* Infrequent cause of acute coronary syndrome
e Databases: 0.01-1.1% of all angiograms

 Dissection +/- intramural hematoma, although
no formal diagnostic criteria

 Female >> Male
Postpartum 30%, low CAD risk profile
Incidence with FMD in women
Extreme exertion and smoking in male

Individual reports of vascular genetic

Mo associations
7y
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Mayo Clinic SCAD Study

 Single center, keyword medical record search
* 508 records, angiograms to exclude non-SCAD
* N=87 (1984-2010)

* Non-atherosclerotic
Absence of atheroma on angio
No prior history of atherosclerotic disease

e Diagnosis Is invasive
Dissection flap on angio or IVUS/OCT
Intramural hematoma of IVUS/OCT



Long-Term Outcomes
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Survival Free of MACE (%)

Recurrence rate 21% overall

15/71 females, 0/16 males
(P=0.023)

Median time to 2"d episode
2.8 years (3 days — 12
years)

4/10 patients with FMD
experienced recurrence,
Including both carotid
dissection patients




d for Extracoronary Vascular Imaging

The Need




Dissection of LAD and Subsequent

Spontaneous Coronary  _ tieaingin paienss win Fup__
Artery Dissection 2, R W

Spontaneous Coronary Artery Dissection

Prevalence of Predisposing Conditions Including Fibromuscular Dysplasia
in a Tertiary Center Cohort

50 Patients, 98% women, all e e
presented with Ml T E

Objectives We sought to evaluate the prevalence of fibromuscular dysplasia (FMD) and other pre-

Emotional stress in 26%

FMD in 86% Long Dissection of LAD in Patients
e 58% renal __with Severe lliac FMD
e 49% iliac '

. 46% cerebrovascular

Conclusmns Nonatherosclerotlc
SCAD predominantly affect
women, and most have

W concomitant FMD

CLINIC

W Saw et al: JACC Itv, 013
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SCAD Mayo Retrospective Study Conclusions

* Young females predominate, low burden of risk fx
e More than 50% present with STEMI or V Fib
* Males exercise; females post-partum

 FMD a novel association, likely underestimated, quite
possibly a causative factor

» Conservative Rx associated with favorable
In-hospital outcome; obvious caveat Is selection bias

« PCI associated with high rates of procedural limitation

e Recurrence rate and MACE rates underscore need for
close and long-term follow-up
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Treatment

e Be aware of the diagnosis.
e Use intravascular imaging
* Medical therapy

e Conservative
Beat blockers
ASA

-Statins

MAYO

e Screening
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Egyptian Princess Mummy Had Oldest Known | . known as Ahmose Meryet Amon
Heart Disease _ the princess lived some 3,500
N years ago and died in her 40s

e She had blockages in 5 major
arteries, including those that
supply blood to the brain and heart

* She is now the earliest known
sufferer of coronary
atherosclerosis

e The princess was known to
have arthritis and inflammation
of the joints

'Im'aging
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CLINIC

j ©2013 MFMER | 3297252-72



MAYO
CLINIC

: ©2013 MFMER | 3297252-73



	Presentation of ACS in women
	Diapositiva numero 2
	Diapositiva numero 3
	50-Year-Old Female With Chest Pain
	50-Year-Old Female With Chest Pain
	Major Adverse Cardiovascular Event-Free Survivor Functions Women
	Possible Mechanisms of Cardiac Pain
	Coronary Blood Flow Response to Increase Myocardial Demand
	Coronary Flow Physiology
	Functional Angioram Protocol
	Diapositiva numero 14
	50-Year-Old Female With Chest Pain
	50-Year-Old Female With Chest Pain
	Coronary Endothelial Function: Prime ECG
	The Association Between Non-Invasive Tests and Coronary Flow Reserve
	Summary Relative Risk for MACE in Women With Coronary or Peripheral Endothelial Dysfunction
	SF-36 in Patients With Microvascular Endothelial Dysfunction: Women
	Interventions That Improve Endothelial Function and Clinical Outcome
	Diapositiva numero 25
	Reactive Hyperemia: Endothelium Dependent
	Can We use Endothelial Function to Individualize Therapy?�
	Event-Free Rate According to Persistent Endothelial Dysfunction in Patients With Mild CAD
	FMD Comparison Between First�and Second Test in CAD Patients on OMT
	Event-Free Survival and Endothelial Function
	Take Home Message�
	58-Year-Old Female Admitted With Chest Pain
	Diapositiva numero 34
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 39
	Diapositiva numero 40
	Vascular Responses to Mental Stress Tests
	Sex Differences in Double Product and Reactive Hyperemia Response to Mental Stress
	Vascular Responses to Mental Stress Tests
	Diapositiva numero 45
	Impaired Coronary Microvascular Reactivity in Women with Apical Ballooning Syndrome
	Troponin T and B-Type Natriuretic Peptide Levels in Patients With Apical Ballooning Syndrome and ST-Elevation Myocardial Infarction
	Take Home Message
	Change in Myocardial Blood Flow from Rest in Response to Cold Pressor Testing
	Diapositiva numero 51
	ARBs Decrease Peripheral and Brain Inflammation Produced by Systemic Administration of Bacterial Endotoxin
	Optimism, Cynical Hostility and Fully-Adjusted �Hazard of Important Disease Outcomes in Women
	Treatment
	38-Year-Old Female With Chest Pain
	38-Year-Old Female With Chest Pain
	38-Year-Old Female With Chest Pain
	Imaging for Coronary Artery Dissection
	Diapositiva numero 60
	Diapositiva numero 61
	Diapositiva numero 62
	Mayo Clinic SCAD Study
	Long-Term Outcomes
	Diapositiva numero 65
	Spontaneous Coronary �Artery Dissection
	SCAD Mayo Retrospective Study Conclusions
	Treatment
	Diapositiva numero 71
	Diapositiva numero 72
	Diapositiva numero 73

