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pidemiologie
rtalité chez la femme = maladies

ardiovasculaires sont

pour 100 000 femmes de
ans, dont 11.9 déces lies a la maladie

re

en cardiac death » chez la femme ménopausée
00/an, 50% coronaropathie non diagnostiquéee

Maladies cardio-vasculaires : mortalité 8 fois
superieure a celle du cancer du sein
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Danchin N, Munich, ESC 2012



Infarctus du myocarde : évolutions en France,
2005-2014
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Infarctus du myocarde : evolutions en

2005-2014
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Isgue: classigues

olestérolémie > 50 ans

ent efficace 29% vs 41% enjamin E et

Ste pronostic plus sombre, risque CV 19 vs 10% s

12004; Peters SA et al. Diabetologia 2014)

: Risque CV 25% supérieur chez la femme

m Sédentarite;: 3% femmes aux USA inférieur aux reco, ¥4

aucune activité physique



Table 1
Patient characteristics,
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gue/comorbidites
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Men
(N=12712)

Warmen
(M =4021)

Total
[N =16733)

Fegistry n (%)
FAST 2010

F comt

ORBI

Resca3l +
RESCLe
RESURCOR
RO

Oinical characeristic
Age (mean + S0)
Age = 50 years n (%)
Age = B0 years n (%)
Type-2 diabetes® n (%)
M= 12764
HBF n (%)
N=12511
Current smoker® n (%)
M= 12848
Previous CAD® n (%)
M= 16366
Previous CABG* n (%)
M= 12768

978 (76.4)
1344 (70.1)
N2 (774)
369 (75.8)
3003 (762)
2983 (783)
913 (722)

606 + 132
2785 (B68)
1152 (465)
1476 (154)
3651 (388)
4475 (462)
2466 (199)

350 (3.6)

302 (23.6)
573 (29.9)
911 (22.6)
118 (242)
937 (23.8)
H28 (21.7)
352 (27.8)

706 + 143
424(132)
1327 (535)
623 (19.6)
1826 (587)
820 (259)
662 (16.8)

87 (2.8)

1280
1917
4033
487

3940
381
1265

b3 4+ 142
3209

2479

20M9 (16.4)
5477 [(43.8)
5295 (41.2)
I2E(19.1)

437 (3.4)

Manzo-Silberman et al IntJ Cardiol 2018




YOUNOAWomen: characteristics

84 Current smoker

% W:25.9%

/ M: 46.2%

Men

Women

)05-2009 2010-2012

- Previous CAD

25
W: 58.7% = / W: 16.8%
= M: 19.9%
M: 38.8% 10
5
0]

2005-2009 2010-2012

Personnal data



SUYSdevisque: nouveaux

Fact

<

mes obeéses Risque oronaire 64% vs 46%

mes obeses
osocial, stress, précarité

m associé au déces CV 45% femmes vs 28.8% hommes

(Yusuf S et al. Lancet 2004)
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Table. Female Sex and Cardiovascular Disease Risk
Factors

Autoimmune inflammatory diseases
Pregnancy-related hypertension

Loww birth weight for
gestational age

Functional hypothalamic
amenorrhea

WD indicates cardiovascular disease.
hodified from Gulati."® Copyright @ 2017, Aumerican Heart Association, Inc.

Brown et al, Circ 2018
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OCTAVIA

Lesions treated, n

Infarct related artery
Left anterior descending

Left circumflex

Right coronary
Multivessel disease
Pre-procedural thrombus
Use of aspiration catheter
Use of GP lib/llla inhibitor
Radial access

Stents implanted
per patient, n
Total stent Length
per patient, mm
Direct stenting

Maximum pressure
per lesion, atm

Maximum balloon
diameter, mm

Baseline TIMI flow grade

2
3
Final TIMI flow grade

2
3
Procedural success

1.2+ 05

62140 (44.3)
11/140 (7.9)
67140 (47.9)
62/140 (44.3)
120140 (85.7)
118/140 (84 .3)
511140 (36.4)
82/140 (58.6)
14 + 0.6

23.0 (18.8-33.0) 23.0 (N.8-33.0) 23.0(18.0-353)

88140 (62.9)
18 (16-20)

3.25 (3.0-3.5)

83140 (59.3)
44140 (31.4)
13140 (9.3)

0140 (0)
8/140 (5.7)
132/140 (94.3)
128140 (91.4)

12 £ 05

2770 (38.6)
6/70 (8.6)
3770 (52.9)
34/70 (48.6)
62/70 (88.6)
61/70 (87.1)
/70 (44.3)
4770 (67.1)
13 £ 05

4470 (62.9)
18 (16-20)

35 (3.0-4.0)

4370 (61.5)
19/70 (27.1)
Bf70 (1.4)

0/70 (0}
570 (7.9)
65/70 (92.9)
63/70 (90.0)

Women
in = 70)

11+ 05

p Value

35/70 (50.0)
5/70 (7.1)
30/70 (42.9)
28/70 (40.0) 047
58/70 (82.8) 033
57/70 (81.4) 035
20/70 (286)  0.05
35/70 (50.0)  0.04
14 £ 0.7 015

038

4470 (62.9) 1.00
18 (16-20) (05: ]

3.0 (3.0-3.5) 0.008

0.45
4070 (57.2)
25/70 (35.7)
5/70 (7.1)

Q/70 (0)
370 (4.3)
67/70 (95.7)
65/70 (92.9) 0.76

Guagliumi G, JACC CV Interv 2014



Culprit Lesion Assessment
Residual thrombus
Rupture site assessment
Minimum cap thickness, pm
Mean cap thickness, pm

Length of plague rupture, mm

Plague constituents, %
Fibrocalcific
Fibrous
Lipid-rich
MNormal

Monrupture/erosion site assessment

Plaque constituents, %
Fibrocaleific
Fibrous
Lipid-rich
Mormal

Post-Stent Implantation

Mean reference vessel area, mm®

Minimum stent area, mm?

Minimum lumen area, mm®

Minimum lumen area stenosis, %

Stent expansion index, %*

Incomplete strut apposition, %6t

Mean reference vessel area, mm®

Minimum lumen area, mm?®

Percentage net volume
obstruction, %

Incomplete strut apposition, %6t

120/128 (93.8)

47 + 12
64 + 15
1.8 (12-3.0)

4.6 +12.7
1“8 +17.0
745 + 20.0

6.0 +12.0

102 + 209
250 4+ 31.8
563 + 36.5

86+ 216

(N = 139)

(n = 70)
62/64 (96.9)

48 + 15
66 + 17
1.8 (12-3.0)

45 +13.7
13.0 + 16.4
792 + 24.0

33+ 88

140 + 25.8
140 + 27.3
609 + 38.7
109 + 27.3

(n = 70)

(n = 70)

58/64 (90.6)

46 + 8
61 +12

1.8 (1.2-3.0)

4.6 £ 11.9
16.8 £+ 17.6
69.8 4+ 235

88 4+ 14.2

6.3 +14.4
3594+329
51.6 + 34.7

6.3 +14.4

(n = 69)

69 (5.5-9.7) 8.5(6.2-10.7) 63 (5.1-8.3)

63+ 22
5.8 (4.5-7.6)
132+ 199
86 (70-96)

51 (1.5-10.6)

(N = 117)
6.6 (5.1-8.9)
5.18 (3.7-56.9)

71+ 23
6.8 (5.2-8.6)
1.1+ 205
87 (69-100)
51 (1.5-10.8)

7.4 (5.7-10.5)
5.9 (4.3-7.4)

55 +19

52 (4.4-6.3)

15.3 +19.2
85 (7M-96)

5.0 (1.710.5)

5.9 (4.3-7.8)
5.0 (3.6-5.8)

P Value
027

0.59
0.28
0.80

0.74
0.32
0.09
0.10

<0.001
<0.001
<0.001
0.22
053
1.00

0.001
0.01

10.3 (6.0-15.8) 10.6 (6.7-16.1) 103 (5.913.7) 0.76

0.6 (0.0-4.8)

0.9 (0.0-6.4)

0.3 (0.0-35)

Guagliumi G, JACC CV Interv 2014
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Sex differences in long-term mortality among
acute myocardial infarction patients: Results
from the ISAR-RISK and ART studies

Romy Whrich ", Petra Barthel?, Bembard Haller™, Katerna Hnatkowa™, Katharina
Mara Huster', Alexander Steger, Alexcander Miller”, Marek Malik™™=, ﬁnﬂ"gS-l:l'lnidt'H_

Table 1. Pafient character stics inthe complete cohort jn « 2,840) ol baseline hos pitaliztion.

Fewrales W s
n=994 n=2848

Clinical data
Age (years), maan (SD) 8.7 (11.9) 610 (12.3)
Hypertension, n (%) 745 (74.9) 1863 (65, 1)
Dishetes malitus, n (%) 255 (25.7) 540 [19.7)
Srmokers, n (%) 272 (27 4 1542 (54.2)
Craasninajmg/d], mean (5D) 1.2{0.5) 13 0.2)

Prvvious AM, 1 (%) 102 (10.9) 386 [12.6)
Nen-SR, n (%) 79(7.9) 166 (5.8)

CK e (L), rmean (S0 1506 (1583) 2017 @385
LVEF (%) maan (50 52 6 (13.4) 520 [12.0)
Cararay angiagraphy, n (%) 906 (99.2) 2636 (90.6)
Non-abetucive CAD, n [%) 52 (5.2) & @ .4)

One-vassel CAD, n (%) 357 (35.9) 924 {2 5)
Twe-vassel CAD, n [%) 258 (26.0) 790 27.8)
These-ves sl CAD, n (%) -7 (129 1063 (7.4)
w
PO, n (%) 852 (85.7) 2589 (91.0)
CABG, n %) 28 (28) 84(3.0)
Thaenbelysis n (%) 24(24) 80 (2.1)
Conservaive, n () 90(9.1) 113 {4.0)
ASE, n P 964 (97.0) 2759 (96.9)
Betabiockers, n (%) 921 (92.7) 2609(91.7)
ACE inhiblors, n (%) 280 (88.5) 2560 (89 5)
Statins, n %) 829 (83.4) 2414 (81.0)
472 (475) 1195 (42 )

Synar all-case, n (%) 176 {17.6)

Ubrich R et al. Plos One 2017
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PhHYSiopathologie selon Fdr

Multivariate association between risk tactors and morphologic characteristics of
culprit plague in 51 women compared with 47 noncoronary deaths (trauma and
cardiac noncoronary).

Risk factor Plaque P value Multivariate
morphology  (univariate)

P Odds
score value rato

Total cholesterol (mg/ Rupture 3.0 0002 31
dL)

Cigarette smoking Erosion 25 001 16

Glycosylated Stable plague 28 0006 71
hemoglobin >8%

Hypertension Stable plague 23 002 40

Yahagi K et al. Atherosclerosis 2015



Intramural hematoma

Blood flow

False lumen

Haye s SN et al. Circulation, 2018

Chieffo et al. Eurointervention, 2018



oCAD

Table 3. Prevalence of spontaneous coronary artery dissection
among acute coronary syndrome cases at our institution during
the 2012-2014 period.

Ratio (%)
ACS | SCAD (SCAD/ACS) NSNDS

Wiomes | 322 3 | 11 | %0
Women | o] 3 | a1 | 27
Women <eoyeas | 234 27 | 15 | o
Women <soyeas | 11| 17 | 153 | 7
Women <60 non-smover| 64| 18| 282 |

Women <s0s1cRF | 56| 20 | 37 | 3

' ACS: acute coronary syndrome; CRF: cardiovascular risk factors;

' NSNDS: number of patients admitted for acute coronary syndrome

- needed to diagnose one case of spontaneous coronary artery dissection;
. SCAD: spontaneous coronary artery dissection

Motreff P, Eurolntervention 2017;12:€2236-e2243
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CASSANDRE

Caracteristiques des
a'e(’y symptomes: typicité des
\ caracteristiques de la douleur
moins

NS)
ent variable a

n7.5% vs 2.3% ! 20 |

nt avec irradiation 60 -

4% vs 9.3% ! CHOMME CFEMME

50 -

achoire ( 20%)
che (39% vs 46.5) 40 -

. e blable 30
= Plus souvent associée a 20
o Sensation d’ 25.3% vs 10 -
11.9% ol | | 1 _
o 35.8% Vs 24.9% W e s s
(NS) atypique

o 10.5% vs 3%



AHA Scientific Statement

Acute Myocardial Infarction in Women
A Scientific Statement From the American Heart Association

Typical Symptoms Atypical Symptoms

Chest pain/discomfort (pressure, Chest pain: sharp, pleuritic, burning,
tightness, squeezing) aching, soreness, reproducible

Additional symptoms with chest pain -~ Other symptoms excluding chest pain
Radiation of pain to jaw, neck, Unusual fatigue

shoulders, arm, back, epigastrium Unusual shortness of breath
Associated symptoms: dyspnea, Upper back/chest pain
nausea, vomiting, lightheadedness, Meck, jaw, arm, shoulder, back,
diaphoresis epigasiric pain

Flu-like symptoms

Dizziness

Generalized scared/anxiety feeling

Generalized weakness

Indigestion

Palpitations

Circulation 2016



Sex Differences in the Presentation
and Perception of Symptoms Among Young
Patients With Myocardial Infarction

Evidence from the VIRGO Study (Variation in Recovery: Role of Gender
on Outcomes of Young AMI Patients)

Individual symptoms, %

Chest pain, pressure,
tightness, or discomfort

Dizziness

Epigastric: indigestion,
nausea, or stomach
pain, pressure, burning,
or discomfort

Pain/discomfort in jaw,
neck, arms, or between
shoulder blades

Palpitations 187 12.5
Shortness of breath 528 47.6
Sweating 533 55.5
Weakness or fatigue 452 40.9
Confusion 121 1.2

Number of associated, non—chest pain symptoms
Mean (SD) 3.4(2.0) | 3.0(1.9)
0 symptoms, % 5.6 6.7

1-2 symptoms, % 325 38.5

3-4 symptoms, % 33.0 334

>4 symptoms, % 290 214

Lichtman et al, Circ 2018
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e la femme: délais et
aitements

in en moyenne ajustee
Cardiol 2018)

ploration/reva

ti agrégants, de statines, d’'IEC

Schiele et al, Am



pelais S 1TEMI

PATIENT DELAY

Mean + SD*
Or EMM +SE**

Mean difference
(95%CI)
ISCHEMIC DELAY

Mean + SD*
Or EMM +SE**

Mean difference
(95%CI)

SYSTEM DELAY

Mean + SD*
Or EMM +SE**

Mean difference
(95%CI)

Unadjusted Analysis*

Men Women

n=12,427 n=3,859

1223 + 149.2 +
140.6 153.2

26.8 (21.4-32.3)

n =10,979 n = 3,151

2933 360.7 +
798.5 794.1

16.1 (35.8-98.8)

n=10979 n=3,151

186.1 + 233.0
780.3 773.1

15.7 (16.2-77.6)

Adjusted Analysis**

Men Women

n=12,426
1346 +1.6

n = 3,859

150.1+2.5

<0.001 14.4 (9.3-19.5) <0.001
n=10,972 n= 3,151
385.6+10.7 404.4+16.2

<0.001 18.8 (-13.4-51.0)
n=10,978 n=3,151

281.1+10.5 287.5+15.8

6.4 (-25.2-37.9)

Manzo-Silberman et al IntJ Cardiol 2018



WEG . cn charge STEMI

Men Women Total
(N=12,712) (N = 4021) (N=16733)

ST-elevation management
Use of emergency call number n (%) 8729 (68.7) 2555 (63.5) 11,284 (67.4)
Pre-hospital aspirin n (%) 7278 (94.9) 2177 (934) 9455 (94.6)
N = 10,000
Pre-hospital P2Y12 inhibitors n (%) 6457 (87.7) 1916 (85) 8373 (87.1)
N = 9616
Pre-hospital GPIIbllla inhibitors n (%) 2783 (33.5) 716(28.3) 3499 (32.3)
N=10,837
Reperfusion n (%)
Fibrinolysis only 774 (6.2) 170 (4.4) 944 (5.8)
Primary PCl 8396 (67.6) 2574 (66.7) 10,970 (67.4)
Rescue PCI 1815 (14.6) 408 (10.6) 2223 (13.6)
No reperfusion 1442 (11.6) 707 (18.3) 2149 (13.2)

Manzo-Silberman et al IntJ Cardiol 2018
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Table 2. Rates of Coronary Angiography and Male-to-Female Relative Risks after talx de co ronarog raph e
Stratification for Potential Confounding Variables.*
VARIABLE MASSACHUSETTS MARYLAND 0.9
RELATIVE RISK RELATIVE RISK _:E-'
RATE RATEIN  (95% CONFIDENCE RATE  RATEIN  (95% CONFIDENCE a ﬂB
IN MEN  WOMEN INTERVAL) IN MEN  WOMEN INTERVAL) E
o
Principal diagnosis o 0.7
Myocardial infarction  17.2 9.3 1.85(1.68-2.04) 16.6 98 1.69(1.50-1.92) o e
Unstable angina 202 114 L77(163-193) 144 87  1.67(1.48-187) ﬁ 0.6 4
Angina pectoris 641 114 212(1.88-239) 211 147 1.43(1.24-1.66) = — Men
Chronic ischemia 620 605 103(0.99-1.07 633 513 L11(1.06-1.15) g 0.5
Chest pain 84 1.0 076(0.67-0.86)  10.5 157 0.66(0.58-0.76) e -+ Upper95% Cl
Age (yr)
30-49 22 25 136(1.24-149) 278 206 1.35(1.22-1.50) % 04 ~--+- Lower 95% Cl
50-69 3.9 218 146(1.40-1.53) 335 238 1.41(1.34-1.48) i
70-89 170 96 L77(1.63-191) 178 95  1.89(1.70-2.09) g 0.3 —Women
Congestive heart failure é‘
Yes 156 90 L73(151-198) 133 86 1.55(1.29-1.86) ool 0000 Upper 95% Cl
No 290 174 167(1.60-1.73) 304 192  1.58(1.52-1.65) Y
Diabetes melltus [: ----- Lower95% Cl
Yes 2.0 149 1.55(142-170) 253 154 1.64(1.47-1.83) 0 0.1 .
No 83 164 L72(165-1.79) 292 183  1.60(1.53-1.67) K
Race 0 : : T .
White 8.1 164  L71(165-1.78) 299 185 1.62(1.55-1.69)
Nonwhite 197 129 152(1.31-177) 218 148 1.47(1.32-1.64) 0 1020 30 40 50 60
Insurance status
Insured 278 162 L72(1.66-1.79) 292 178 1.65(1.58-1.72) Time (days)
Uninsured 178 146 1.22(096-1.55) 168 16.1 1.05(0.81-1.36)

*Rates shown are the numbers of procedures per 100 admissions.

Ayanian, NEJM 1991 European Heart Journal (2010) 31, 684-690
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Women with acute coronary syndrome are less

invasively examined and subsequently less
treated than men

Moins de revascularisation (Aklfredsson, Heart
2007; Lansky Circ 2005)

Risque COmpliCatiOn locale Applegate et al J Inv
Card 2007
—Men

- Upper 95% Cl

<==o« Lower 95% Cl

—Women

- Upper 95%Cl
- - Lower 95%Cl

Un bénéfice controverseé:

-

Frisc 2 (1999) , RITA 3 (2002),
OASIS 5 (2009):
7IDM et Déces bras stratégie invasive

Frobability of revascul
=2 o o £
== L Eak

L=}
— -

TACTICS-TIMI 18 (2004), méta
analyse (JAMA 2008): 1 pronostic Time (days

surtout si haut risque
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gLesyetnes: Reperfusion

Fibrinolysis
m pPCI
m rPCI

no reperfusion

Men Women Men Women
2005-2009 2010-2012

Personnal data



femme: pronostic
dOUleUFS (Canto etal. Am J C 2011)

lere X 1,8
ence apres ajustement

V4

€ a 1l an: disparition différence
justement sur age et comorbidités



Femala gender
Age (per 10 year increase)
Insuline-dependant DM

MNon-insuline dependent DM

p<0.001
R ;E{[Iﬂs;g-lﬂﬁl Feripheral vascular disessa

Stenting during PCI —a—

— — — T Cut-of-hospital cardiac amest
180 21 360

No. at risk: Time (days) Cardiogenic shock

Male 2615 2537 2488 2468 2453 2433

Female 868 816 798 790 785 781 TIMI =3 after procedure

Fi 1. Landmark analysis of 1-year survival with 7 t-off.
igue analysis of 1-year survival with T-day cu CPK 25000

1
Hazard Ratio

\elders MA et Al. Am J Cardiol 2013
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<50 50-60 60-70 70-80 80-90 >90

Deciles of Age

Fig. 2 In-hospital mortality rate according to age in dedles. Univanate odds ratio and intesquartile range for in-hospital mortality.

Manzo-Silberman et al Int J Cardiol 2018



Viortalite

Sex Differences in Sort-, Long-term Mortality
Among Patients With STEMI Treated With PCI

Meta-analysis of data from 35 studies including 41,766 patients (18,555
women) treated with primary PCI within 12 hours of symptom onset.

Mortality Risk:
Women vs Men RR
In-Hospital
Unadjusted 1.93
Adjusted 1.48
At 1 Year
Unadjusted 1.58
Adjusted 0.90

95% ClI

1.75-2.14
1.07-2.05

1.36-1.84
0.69-1.17

P Value

<.001
.02

<.001
42

Conclusion: Women are more likely than men to die in-hospital after PCI for
STEMI, perhaps due to modifiable risk factors.

Pancholy SB, et al. JAMA Intern Med. 2014



Death during Hospitalizatior

emmesteunes : ST
nospitaliere

=Vl mortalite

p=0.23

n Men

m Women

2005-2009

2010-2012

Personnal data
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Intervention’Elles

Intervention Elles

Prospective study In young
Women presenting

Acute

Myocardial

Infarction in

“rance: dinical. morphological and biokogical descriptive analysis

ETUDE PROSPECTIVE DE
HMINFARCTUS DE LA FEMME JEUNE :
ANALYSE DESCRIPTIVE CLINIQUE,
MORPHOLOGIQUE ET BIOLOGIQUE:



Intervention’Elles

Sociéte
Francaise
de Cardiologie

1 18 mois 34 centres en France

juin 2017 - 291 patientes incluses en mai 2019

ultats prévus en 2021

ements majeurs durant I’hospitalisation index hospitalier : décés toute cause, déces cardio-vasculaire,
ve d'IDM, thrombose de stent, AVC et saignement majeur.

m_ : élévation SHBG
Evénements majeurs a 12 mois de I'hospitalisation index hospitalier : déces toute cause, déces cardio-
vasculaire, récidive d'IDM, thrombose de stent, AVC et saignement majeur
Secondaires
: érosions, dissections, hématomes, embolies coronaires et
spasme ;
Prévalence des thrombophilies
Prévalence des atteintes artérielles extra coronaires
Prévalence des atteintes héréditaires

Investigateur Coordonnateur : Dr Stéphane MANZO SILBERMAN



