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Women and Men are Different...
But Also Have a Lot in Common




AHA Scientific Statement

Preventing and Experiencing Ischemic Heart

Disease as a Woman: State of the Science
A Scientific Statement From the American Heart Association

Circulation 2016;133:1302-1331
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Predicted Vascular Deaths Avoided Over 5
Years From Reductions in LDL-C With Statins at
Different Levels of CVD Risk
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AHA Scientific Statement

Preventing and Experiencing Ischemic Heart

Disease as a Woman: State of the Science
A Scientific Statement From the American Heart Association

® IHD prevalence rate lower for women vs. men.

Circulation 2016;133:1302-1331
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Heart Disease and Stroke Statistics
2018 Update

Coronary Heart Disease

Circulation. 2018;137:e67-e492



AHA Scientific Statement

Preventing and Experiencing Ischemic Heart

Disease as a Woman: State of the Science
A Scientific Statement From the American Heart Association

® |HD prevalence rate lower for women vs. men.

® After age 45 for men and 55 for women, the risk for
IHD increases similarly in both groups.

Circulation 2016;133:1302-1331



AHA STATISTICAL UPDATE

Heart Disease and Stroke Statistics
2018 Update

Incidence of Ml or fatal CHD by age, sex, and race
(ARIC Surveillance 2005-2014)
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AHA Scientific Statement

Preventing and Experiencing Ischemic Heart

Disease as a Woman: State of the Science
A Scientific Statement From the American Heart Association

® |HD prevalence rate lower for women vs. men.

® After age 45 for men and 55 for women, the risk for IHD
increases similarly in both groups.

® Life expectancy for women is greater than that of men,
leading to an aged female population with greater IHD risk

Circulation 2016;133:1302-1331



AHA STATISTICAL UPDATE

Heart Disease and Stroke Statistics

2018 Update

Annual number of adults per 1000 having diagnosed Ml or fatal CHD
by age and sex (ARIC 2005-2014 and CHS).
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AHA Scientific Statement

Preventing and Experiencing Ischemic Heart

Disease as a Woman: State of the Science
A Scientific Statement From the American Heart Association

IHD prevalence rate lower for women compared with men.

After age 45 for men and 55 for women, the risk for IHD
increases similarly in both groups.

Life expectancy for women is greater than that of men, leading
to an aged female population with greater IHD risk

IHD death rate in younger women 35-44 years of age
continues to increase, while it is decreasing in their male

counterparts

Circulation 2016;133:1302-1331



Loss of Gender Benefit for CHD Mortality in
Diabetic Women Without Prior Ml

Finnish population study (18-year follow-up)
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Numbers on bars represent number of persons in category at baseline.
*P<0.001, *P<0.05 vs persons without diabetes.

Diabetes Care 2005;28:2901-2907
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Heart Disease and Stroke Statistics
2018 Update

Coronary Heart Disease

Pravalence, CHD, | Prevalence, MI,
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AHA STATISTICAL UPDATE

Heart Disease and Stroke Statistics
2018 Update

CVD Mortality Trends for Males and Females
(United States: 1979-2015)
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DO STATINS WORK AS
WELL FOR WOMEN?

CONTROVERSY surrounds whether women get the
same benefit from statins as men. Some researchers
claim trials do not give a definitive answer - because
most of the subjects were middle-aged men.

Although research shows that death rates appear
to drop more markedly in men taking the drugs
after surviving a first heart attack or stroke, recur-
rence rates fell for both genders.

There is no biological reason why statins should
not work in both sexes - and five years’ use leads to
the same heart benefits, studies have shown.

However, younger women have natural protection
against heart disease because of the hormone
oestrogen, which they lose during the menopause.
It means women over 50 are more likely to benefit
when their risk rises to match older men.

Researchers from Harvard Medical School
re-analysed eight major studies in 2007 and con-
cluded there was no evidence that statins worked
as primary prevention for women.

Although some researchers disagree, most accept
that women taking statins appear to suffer more
side-effects that impact on their quality of life.




Efficacy and safety of more intensive lowering of LDL

cholesterol: a meta-analysis of data from 170 000 participants
in 26 randomised trials

Cholesterol Treatment Trialists” (CTT) Collaboration™

Numberof Treatment Median Baseline  LDL-C Women (%)
patients comparison (mg follow-up  LDL-C difference a
per day) insurvivors (mmol/L) 1year
(years)* (mmol/L)

Total (26 trials) 169138 NA 4-9|| NA NA 45495 (27%)

Events (% per annum) RR (Cl) per 1 mmol/L Heterogeneity/
reduction in LDL-C trend test

Statin/more  Control/less

Sex
Male 8712 (3:5%) 10725 (4-4%) 077 (074-0-80) x’=4-13
Female 2261 (2-5%) 2625(2:9%) 0-83(0:76-0-90) (p=0-04)
Total 10973 (3:2%) 13350 (4-0%) 0-78 (0-76-0-80)

—l 99%or |

0-75 1.25

<|> 95% Cl | >

Statin/more better Control/less better

Lancet 2010;376:1670-1681




Meta-Analysis of Statin Effects in Women Versus Men

® 18 RCTs of statins with sex-specific outcomes
(N=141,235)

— 40,275 women (28.5%), 21,468 CV events.

® CV event rate was lower among those randomized to
statin than in those randomized to control (low-dose
statin in 4 studies, placebo in 11 studies, usual care in
3 studies) and similar in women and men

® All-cause mortality was also lower with statin both in
women and men without significant interaction by sex

JACC 2012;59:572-82



Meta-Analysis of Statin Effects in Women Versus Men

Primary Event by Level of Risk in Each Study in Women

Odds ratio and 95% Cl
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JACC 2012;59:572-82



JUPITER: Rosuvastatin for Primary Preventoion
with Elevated CRP

Table 1. Baseline Characteristics of the Trial Participants, According to Study Group.*

Rosuvastatin Placebo
Characteristic (N=8901) (N=8901)

Age —yr
Median 66.0

£00-710
3426 (38.5) 3375 (37.9)

No. of P Value for
Patients Hazard Ratio (95% Cl) Interaction

0.80
11,001
6,801
' T - i T T
0.25 0.50 1.00 2.00 4.00

=

Rosuvastatin Placebo
Better Better

N Engl J Med 2008;359:2195-207



Statins for the primary prevention of cardiovascular disease

(Review)

® Men and women, all
appear to benefit.

® These findings counter
earlier opinion that the
evidence is insufficient
to support use of statins

In primary prevention
THE COCHRANE for women

COLLABORATION®

Cochrane Database of Systematic Reviews 2013, Issue 1



Sex Differences in High-Intensity Statin Use
Following Myocardial Infarction

FIGURE 2 Risk Ratios (95% Confidence Intervals) for Filling a High-Intensity Statin
Prescription Among Women Versus Men Between 2007 and 2015

Risk Ratio

0.85 T T T T T T T 1
2007 2008 2009 2010 2011 2012 2013 2014 2015

Year

J Am Coll Cardiol 2018;71:1729-37




Likelihood of Receiving Evidence-Based
Treatment After Acute Ml by Sex

OR OR 95%Cl P value

Reperfusion treatment 0.84(0.79 to0 0.89, P<0.001)

——
Beta blocker at discharge — 0.91{0.86 t0 0.96, P<0.001)
_—

ACEVARB at discharge : 0.85 (0.82 to0 0.89, P<0.001)
Aspirin| —.— 0.95 (0.90 to 1.00, P=0.075)
[ Statins at discharge 0.81(0.77 t0 0.86, P<0.001)

T

Other antiplatelet 0.82(0.77 t0 0.86, P<0.001)
Nitrates . —m— 1.09(1.04 10 1.14,P=0.001)

o Favorsmen ,® Favorswomen %

Circ Cardiovasc Qual Outcomes. 2018;11:e004437



Gender Differences in Side Effects and Attitudes
Regarding Statin Use In The USAGE Study

New and/or worsening muscle Stopped a statin due to muscle
symptoms while taking a statin. symptoms

& Women
& Men

— i

Total Current Statin  Former Statin Total Current Statin PnrmFr Statin
Respondents Users Users Respondents Users Users

J Clin Lipidol 2016;10:833-841



Statin Proportion of Days Covered and All-Cause
Mortality in Israel
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IMPROVE-IT: Ezetimibe Added to Statin after ACS

Women (n=4,416) Men (n=13,728)

EZE/SIMVAvs. PBO/SIMVA
HR 0.95 (0.90-1.01)

EZE/SIMVAvs, PBO/SIMVA
HR 0.88(0.79-0.99)
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P interaction = 0.26

N Engl J Med 2015;372:2387-97




A New Gene Mutated in a Family with FH
Phenotype

® Tendon xanthomas
® Early Ml and stroke
® LDL-C > 250 mg/dL
® Autosomal dominant

® No mutations in LDL-R
or ApoB genes

Nat Genet 2003;34:154-6



PCSK9 Gene
proprotein convertase subtilisin-like/kexin type 9

Autocleavage site

Signal
peptide  Prodomain y Subtilisin-like catalytic domain  Carboxyterminal domain

NHQD Asp 186 \COOH

13 I 47 T T 4254 T

stgaad M serto7ar |Preatoeu] Asparayr|[AswasSer |Agedeo

Nat Clin Pract Cardiovasc Med 2007;4: 214-225



LDL Receptor Function and Life Cycle

LDL Receptor
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The Role of PCSK9 in the Regulation
of LDL Receptor Expression

ﬁa LDL Receptor
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PCSK9 Gene

Autocleavage site

Signal
peptide  Prodomain y Subtilisin-like catalytic domain  Carboxyterminal domain

NHQD Asp 186 \COOH

{3 I 47 r T 425) 1
Associated WM 1eortarn I PneoteLeu! Asoaratie | [Asnaosser [ Avaect
increased LDL: Al I R | il | e el

Nat Clin Pract Cardiovasc Med 2007;4: 214-225



PCSK9 Gene

Autocleavage site

Signal
peptide  Prodomain y Subtilisin-like catalytic domain  Carboxyterminal domain

NHQD Asp 186 \COOH

{3 Y 47 t T 4251 1
Associated Wi e tomnre' | Phenteleu] [Asoaratyr| [Asnaosser  [Aradoe
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Population Studies of PCSK9 Loss of Function
Mutations

Mutation | Reduction llReduction J§ Population

Patients with loss-of-function
mutations in PCSK9 or total lack
of PCSK9

Copenhagen

Have naturally low levels of General
LDL-C and reduced coronary Population Study
heart disease (- efficacy)

Copenhagen City
Heart Study

: : Copenhagen
— Are not associated with e e Kl

other detectable Disease Study
abnormalities (- safety)

Atherosclerosis
RA6L
Cohen Risk in

IC, et al Community Stud
’ Y142X or (Us) lred

Ce79X

1JACC 2010;55:2833-42
2NEJM 2006;354:1264-72




Impact of an PCSK9 mAb on LDL Receptor
Expression
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Long Term Studies With PCSK9 Inhibitors

Alirocumab: ODYSSEY Long term Evolocumab: OSLER
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FOURIER: Evolocumab in Patients with CVD

Table 1. Characteristics of the Patients at Baseline.*

Evolocumab Placebo
Characteristics (N=13,784) (N=13,780)

Age —yr 62.59.1 62.5+8.9
Male sex — no. (%) 10,397 (75.4) 10,398 (75.5)

Subgroup Patients EvoMab Pbo (95% CI) Pinteraction

OVERALL 27564 12.6 14.6 0.85(0.79-0.92)
Age
<65 15310 12.6 14.6 0.86(0.78-0.94)
=65 12254 12.6 14.6 0.85(0.76-0.95)
Sex
Female 6769 9.9 125 0.81(0.69-0.95)
Male 20795 . 15.3 0.86(0.80-0.94)

0.4 0 2.5

Evolocumab better Placebo better

N EnglJ Med 2017;376:1713-1722




ODYSSEY OTCOMES: Alirocumab in Post-ACS

Alirocumab Placebo

Ch teristi
aracteristic (N=9462) (N=9462)

Age, years, median (Q1-Q3)

Female, n (%) | 2390(25.3) | 2372(25.) |

Incidence (%)
Patients Allrocumab Placebo HR (95% CI)

168924 95 111 0.85(0.78, 0.93)

5084 124 165 0.76(0.68, 0.91)

L 3
13840 8.5 9.5 0.88 (0.80, 0.99) -
—_—
— -

4762 107 118 091(077, 1.08)
14162 92 10.6 0.83(0.74, 0.92) ——

im 1 1
Alrgcumab Befler Flasabd Befler

American College of Cardiology 67th Scientific Sessions March 10, 2018



Mutations in Four LPL Pathway Genes Affect Plasma
TG and CVD Risk

A Normal Physiological Function of Lipoprotein Lipase
Triglyceride- -
rich lipoproteins )
(chylomicrons, VLDLs) 1§ ANGPTL4

=

Cholesterol
Adipose Sstey
tissue Triglycerides
Chylomicron
remnants and
IDLs

e Skeletal

~ _muscle

: T ; ; . % Fatty acids

Lipoprotein lipase is synthesized in 7y Y 2
s g . monoacylglycerol,

cells from tissues such as adipose 4 £ 2, e v arol
tissue and skeletal muscle. Itis B~ DA TR TP - sy’
secreted into the subendothelial 3 4 WP s A Cell
space and transported to the S 3 7% B . membrane
luminal surface of capillary
endothelial cells.

Reduces LPL activity Increases LPL activity

LPL: loss of function : gain of function
APOAS: loss of function SN
Lipoprotein

1 Triglycerides
1 Risk of coronary
artery disease

T Triglycerides
T Risk of coronary
artery disease

Endothelial
cell

|
TR
Cell membrane

N EnglJ Med 2016.374;1134-1144




CVD Prevention Trials with TG Lowering Agents

Subgroup with High TG, Low HDL

Study Odds Ratio (95% Cl)

ACCORD —

FIELD I
BIP —— |
HHS c

VA-HIT

Summary 0,65 (0.54-0.78) 4 |

016 025 040 063 100 158




ACCORD: Fibreates for Women - Good or Bad?

Table 1. Baseline Characteristics of the Patients.*

Characteristic
Age —yr

Female sex — no. (%)

Subgroup

Overall
Sex

Female

Male

All Patients
(N=5518)

62.3+6.8

Fenofibrate
(N=2765)

62.2+6.7

1694 (30.7)

Fenofibrate Placebo
% of events (no. in group)

1052 (2765) 1126 (27%))

905 (851)
1118 (1914

R S |

6.64 (843)
1330 (1910)

!

851 (30.8)

Hazard Ratio (95% C)

-

Placebo
(N=2753)

62.3:6.9
343 (30.6)

P Value
0.69
0.90

PValue for
Interaction

b

Fenofibrate Better

Placebo Better

N EnglJ Med 2010;362:1563-74



FIELD: Fenofibrate in 9795 people with type 2 DM

Placebo (n=4900) Fenofibrate (n=4895)

General characteristics
Male 3067 (63%) 3071 (63%)

Sex-by-treatment interaction p=0.3

;:_;E
=
9
=
=
=
=
=
O

2 3
Years since randomisation

Lancet 2005;366:1849-61, Diabetologia 2014,57:2296-2303



Pemafibrate to Reduce Cardiovascular OutcolMes by Reducing
Triglycerides IN Diabetic PatiENTSs

* Female Enrollment Target: 20-30%

200 events in women before study
may be terminated



AHA/ACOG PRESIDENTIAL ADVISORY

Promoting Risk Identification and Reduction

of Cardiovascular Disease in Women Through
Collaboration With Obstetricians and Gynecologists

A Presidential Advisory From the American Heart Association and the American
College of Obstetricians and Gynecologists

An optimal well-woman OB/GYN visit should
include a thorough family history, screening
for and targeted review of CV risk factors
(including those unique to women), and
lifestyle counseling to improve CV risk factors
with the goal of preventing future CV events.

Circulation. 2018;137:e843-e852



Conclusions

IT'S ABOUT
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Kathy Kmonicek /AP




