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Women’s Health Initiative study (2002)
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Boxed warning highlights the
increased risk for heart
disease, myocardial
infarction, stroke, and breast
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Hormone therapy and risk of
cardiovascular disease by age and
years since menopause

HT Placebo ET Placebo EPT Placebo
Age group
50-59 0.20 0.22 i 0.17 0.27 0.22 0.17 t
60-69 0.46 0.48 0.58 0.62 —— 0.36 0.36
70-79 0.90 0.72 —il— 0.98 0.88 —l— 0.82 0.58 ——
Years since
menopause
<10 0.18 0.24 0.13 0.27 1+ 0.19 0.23
10-19 0.43 0.39 0.46 0.47 —— 0.40 0.33
220 0.78 0.62 —l— 0.77 0.70 +— 079 0.49 —l—




Effect of hormone therapy
In early and established atherosclerosis

Early atherogenesis Established atherosclerosis

Enlfmlhewl &2 iy Dysfunctiona
cell 457 g endothelium .

Leukocyte

S Fibrous
Smooth muscle X R cap
cell -

— Necrolic core
Leukocyte ~ f
adhesion . —— Proliterating smooth

muscle cell
~ Leukocyte

migration ~~ Macrophage (toam cell)

Beneficial effects of HRT Altered bioclogy of HRT
4 Vasodiation { Inflammatory activation v ER expression, function

% Nitric oxide 1 Nitric oxide 1 Vasodilation
+ Endothelin + CAMs
4 Cox-2 4 MCP-1. TNF-c 4 Inflammatory activation

4 Lesion progression 4 Plaque instability

* Nitric oxide lv Platelet activation + MmP

v Inflammatory ¥+ VSMC proliferation * Neovascularization
cell adhesion

¢ LDL oxidation/binding

Science 2005:308:1583-1587.



Timing of hormone therapy initiation in
relation to stage of atherosclerosis

Premenopausal Years Postmenopausal Years

Years Since Menopause Onset
5 10 15
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Favorable Lipid and Prothrombotic and
Endothelial Effects of Proinflammatory Effects of

Estrogen Predominate Estrogen Predominate
- (plaque rupture, thrombo-occlusion)

Favorable Influence Adverse Influence
of Initiating of Initiating
Exogenous Estrogens Exogenous Estrogens

Menopause 2006;13:139-147.



Effect of HT on cardiovascular events In

recently postmenopausal women
Danish Osteoporosis Prevention Study (DOPS)

1006 healthy women aged 45-58 were enrolled.

Intervention was stopped after about 11 years.
Participants were followed for up to 16 years.

502 women were randomly allocated to receive HT and 504 to receive no treatment

Proportion

——— HRT group

- = = Control group
0.90

2 4 6 8 10 12 14 16 18

Risk of death or admission to hospital
due to heart failure or myocardial
infarction

BMJ 2012;345:e6409.

Mortality, heart failure,

Hazard ratio
(95% Cl)

RS

or myocardial infarction

Age =50
Age <50
Had a hysterectomy
Has an intact uterus

Had a hysterectomy
Has an intact uterus

0.1 0.2 0.4

Hazard ratio
(95% CI)

0.48 (0.26 t0 0.87)

0.63 (0.29 to 1.36)
0.35(0.13 t0 0.89)
0.32(0.10 to 1.00
0.57 (0.28t0 1.16

0.43(0.16to 1.14
0.29 (0.08 to 1.06
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® 0 ‘ Atherosclerosis

- It progresses silently for a long time without any symptom.
- About 30-50% of these patients go through heart attack as their initial symptom.

Stroke
TIA

MI
Angina

High BP

Renal
failure

Endothelial Dysfunction

PAD




Presumptive clinical benefits of
screening for atherosclerosis in
postmenopausal women

Earlier detection of atherosclerosis

May be a helpful to decide the initiation of
MHT.

May lead to decreases in CVD associated
morbidity and mortality.




Framingham risk score

L’ Third Report of the Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel Ill)

Risk Assessment Tool for Estimating 10-year Risk of Developing Hard CHD (Myocardial
Infarction and Coronary Death)

The risk assessment tool below uses recent data from the Framingham Heart Study to estimate 10-year

risk for “hard™ coronary heart disease outcomes (myocardial infarction and coronary death). This tool is

designed to estimate risk in adults aged 20 and older who do not have heart disease or diabetes. Use the
calculator below to estimate 10-year risk.

Age:

Gender:

Total Cholesterol:
HDL Cholesterol:
Smoker:

Svstolic Blood Pressure:

Currently on any medication to treat high blood pressure.

Calculate 10-Year Risk

O Female O
Male

O No O vYes

O No O Yes




® 0 ‘ Framingham risk score

L’ Third Report of the Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel Ill)

Age: 55

Gender: female
Total Cholesterol: 220 mg/dL
HDL Cholesterol: 55 mg/dL
Smoker: Yes
Systolic Blood Pressure: 135 mm Hg
On medication for HBP: Yes

Low Risk: Framingham 10-year risk <5%
Intermediate Risk: 6-20%
High Risk: >20% (or diabetes)




Prevalence of conventional risk factors

® O among women with CHD
Risk “paradox”

N = 34,859 3 Risk 4 Risk No Risk __
Smoking factors_factors factors

HTN 13% 1% 16%

DM

Dyslipidemia —

2 Risk
factor
33%

JAMA 2003;290:898-904



Mortality risk of patients with and
without cardiovascular risk factors and
first myocardial infarction

Risk Adjusted OR

factors (95% ClI) P Value
0 1.54 (1.23-1.94) B <0.001
1 1.39 (1.11-1.75) B 0.005
2 1.30 (1.03-1.63) B 0.03
3 1.10 (0.87-1.39) B 0.41
4 1.09 (0.86-1.38) | 0.49
5 1 [Reference] (]

| | | |
0.5 1.0 1.5 2.0

After adjusting for age and other important outcome-associated factors at
presentation, there was a significant inverse relationship between adjusted
mortality and number of CHD risk factors present at hospitalization (P for
trend .001)




SCREENING METHODS FOR
ATHEROSCLEROSIS
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SCréeegning sor Carotid IMT and Plaque
- A - Measured by Ultrasound
AThnerosclieros) Examples of Arterial
LY P S CGIGNIGRp I | ¥ Ty Structure Tests
ISK ralClors Vs DisSeasse
Numerous Aortic and Carotid Plaque
Risk Factors —r Detected by MR
High LDL
Low HDL —
High BP
Diabetes . Coronary Calcium Score
: Measured by CT
Smoking :
CRP

Metabolic Syn —_—
Lp(a)
Homocysteine —
Dense LDL

Ankle Brachial Index

Lp-PLA2
Ap(?B/APOA p— Brachial Vasoreaclyity
Family History dund
Sedentary Life —
Obesity ,
Stress — ‘ ? :
Vascular Compliance
7 —_— ‘ , Measured by Radial Tonometry
Over 200 risk P! i Examples of Arterial
farines have ’ : : Function Tests
been reported R Microvascular Reactivity

Measured by Fingertip Tonometry
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Coronary CT angiography
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® CT of coronary artery disease

Compared with invasive coronary catheterization, coronary CT
angiography has high accuracy for stenosis detection.

The available evidence suggests that the use of
electrocardiographically synchronized CT for the assessment of
patients with acute chest pain is accurate and safe.

Coronary CT angiography enables the noninvasive assessment of
the calcified and noncalcified atherosclerotic plague burden and
may play an increasing future role for cardiac risk stratification
and therapeutic monitoring.

Coronary CT angiography, if used according to established
guidelines, is cost-effective.

Radiology 2009;253:317-338



Current technical limitations
Relatively high levels of radiation

Organ doses corresponding to acommon CT study (two or
three scans, resulting in a dose in the range of 30 to 90
mSv) result in an increased risk of cancer.

It has been estimated that about in the
United States may be attributable to the radiation from CT
studies. By adjusting this estimate for current CT use, this

estimate might now be in the range of . (N Engl J
Med 2007)

A multicenter study reported an average effective radiation
dose equivalent of 12 mSv associated with cardiac CT and
demonstrated large variations (5—-30 mSv) among
participating centers.




Carotid intima-media thickness (CIMT)

B-mode US image of CCA

US image of thickened, irregular
and normal CIMT
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@ CIMT

Carotid ultrasonography is a very safe, available, and
reliable method for evaluation of carotid arteries.

CIMT may help us detect CAD in the early stages of
disease and predict the risk of a future stroke or
cardiovascular event.

CIMT is correlated with most of the major
cardiovascular risk factors.

The presence of carotid plaque is a more powerful
iIndex than CIMT for risk stratification.




® Advantages and Disadvantages of CIMT

CHD Risk _ _ .
Assessment Tool Major Advantages Major Disadvantages

CAC scoring Widely available and often used; Significant radiation exposure;
(CT scan) Images calcified plaque; Unsuitable for serial examinations;

Simple to perform;

Cost-effective: Limited to carotid arteries;

Identifies changes not only due to
atherosclerosis (eg, age and
inflammation);

Can be frequently performed
CIMT testing without any adverse effects;

Images actual site of

o Clear standardized protocol
atherosclerosis;

_ _ . lacking;
Suitable for serial examinations;




Flow mediated dilatation (FMD)

® O Shear stress-induced NO release and subsequent
vasodilatation

o e

stress

)
AN

hyperpolarization

eNOS gene §

eNOST transcription

7 phosphorylation

eNOS H *
& ok
NO

PG,

_—> 250 mmHg - 60 sec after —s | Reactive Hyperemia

for 4.5-5 min cuff release

Chest 2005;127:2254-2263.



® Flow mediated dilatation (FMD)

FMD reflects endothelium-dependent vasodilator
function.

FMD is diminished in patients with atherosclerosis
and with coronary risk factors

FMD improves with risk-reduction therapy

FMD is useful

to predict short-term postoperative
cardiovascular events in a high-risk population

to assess long-term cardiovascular risk in a lower
risk population

to detect changes in endothelial function after
new therapeutic interventions. -




® Clinical limitations

It is diffcult to perform, requiring a skilled
sonographer and an appropriate training period.

There is no consensus about upper vs lower cuff
placement. In addition, arteries < 2.5 mm in diameter
are difficult to measure, and vasodilatation is
generally less difficult to perceive in vessels > 5.0
mm in diameter.

FMD value is influenced by change in baseline
diameter.

Chest 2005;127:2254-2263.



‘ Evaluation of arterial stiffness

PWV=distance/(t1-t0)

/Altery
|

———»= blood flow

I\
Distance
-

t

Pump  Elastic central vessel Muscular artery Peripheral resistance vessel

Pressure

Waveform at the aortic
oot with forward and
relected waves merged

“Forward wave transmitted further™
# _-~"Transmitled wave is stronger”
Thickened/stiff central vessel’ "Reflected wave originates further from
heart and makes smaller contribution”™
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‘ Pulse wave velocity (PWV) and
Ankle-Brachial Index (ABI)

kup Dato: Feb. /27 2009 8:18

Ask 3 doctar’s adrice for the examination resalt aad do ot interpret by yoarself
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Adjusted odds ratios of
[ _ metabolic syndrome components
for coronary atherosclerosis

293 non-diabetic, postmenopausal women aged over 40 years who
visited the health promotion center for a routine health checkup were
included

Unadjusted OR Adjusted OR
(95% CI); P value (95% CI); P value

1.17 (1.09 — 1.26); < 0.001  1.16 (1.08 - 1.24); < 0.001

Age
1-y increment

Metabolic syndrome
present/absent

3.72 (1.67 - 8.29); 0.001  2.38 (1.01 - 5.60); 0.046

Age (continuous), smoking (categorical), exercise (categorical), and HT use (categorical) were
used for confounding factors

Climacteric 2015;18:284-289.



P The influence of MetS and its components on
baPWV.

MetS components cluster and
MetS and arterial stiffness arterial stiffness

P <0.001 P for trend < 0.001

-
=23
o
o

baPWV (cm/s)
baPWV (cm/s)

1000
200

0 1

Without MetS With MetS

Number of MetS components

These comparisons were adjusted for age (continuous), smoking (categorical), exercise (categorical), and HT
use (categorical).

Climacteric 2015;18:284-289.



P Arterial stiffness and coronary atherosclerosis
In healthy postmenopausal women

156 helathy postmenopausal women aged over 40 years who visited the health
promotion center for a routine health checkup were included

Optimum predictive value of
brachial-ankle pulse wave velocity
(baPWV) for detecting women with
coronary atherosclerosis
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Highest detecting baPWV at baPWV
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The area under the receiver
operating characteristic curve:
0.842 (95% ClI, 0.740-0.945; P < 0.01)

0.4 0.6
1 — Specificity

Seo et al., Menopause 2009;16:937-943.



Independent influence of baPWV = 1,500 cm/s
| on detection of postmenopausal women with
coronary atherosclerosis

OR 95% CI P
Age, y 1.100-1.511

BMI, kg/m?2 0.628-1.156

SBP, mmHg 0.815-1.010
DBP, mmHg 0.895-1.236
HDL-cholesterol, mg/dL 0.888-1.048
Glucose, mg/dL 0.969-1.161
WBC count, 103/mL 0.621-1.903
baPWV > 1,500, cm/s 1.391-99.532

Seo et al., Menopause 2009;16:937-943.



IDENTIFYING APPROPRIATE
CANDIDATES FOR MHT
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Chart for identifying appropriate
candidates for MHT

Significant symptoms of menopause (moderate-to-severe
hot flashes, night sweats)??

:

Free of contraindications® to HT and no h/o CHD, stroke, or TIA? '
AND
No increased risk of stroke (<10% by Framingham Stroke Score)?9

.

Assess CHD risk and years since last menstrual period

Years since last menstrual period’

Avoid HT

o HT OK HT OK Avoid HT

Avoid HT Avoid HT Avoid HT

©
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w

Decision about duration of use: continued moderate-to-severe symptoms; patient preference;
weigh baseline risks of breast cancer vs osteoporosis

Source: D. L. Kasper, A. S. Fauci, S. L. Hauser, D. L. Longo, J. L. Jameson, J. Loscalzo: Harrison's Principles of Internal Medicine, 15th Edition
www.accessmedicine.com
Copyright © McGraw-Hill Education. All rights reserved.




Chart for identifying appropriate
candidates for MHT

Traditional contraindications
Unexplained vaginal bleeding
Active liver disease
History of VT (&¢I, OC, unknown etiology)
Blood-clotting disorder
History of breast or endometrial cancer

Oral HT should be avoided but transdermal HT may
be an option for other contraindications

High triglyceride levels (>400 mg/dL)

Active gallbladder disease

History of VT (past immobility, surgery, bone fracture)




ESTIMATE OF 10-YEAR RISK FOR STROKE
FRAMINGHAM POINT SCORES




Point Total

1
2
3
4
5
6
7
8
9

19 or more

10-year Risk

<1%
1%
2%
2%
2%
3%
4%
4%
5%
6%
8%
9%
11%
13%
16%
19%
23%
27%
32%<

Very low risk

Low risk

High risk

by
Total Framingham Point Scores




Framingham Point Scores

by Age Group Framingham Point Scores by smoking

status

Smoking status Points

Non-smoker 0

Smoker 3

Framingham Point Scores by DM status

DM status Points

Non-DM
DM

0
1
2
3
4
5
6
7
8
9

Framingham Point Scores by BMI

=
o

BMI Points
<25 (<23) 0

25-29.9 (23-24.9) 2
30< (25<) 4




Systolic BP
(mmHg)

95-106
107-118
119-130
131-143
144-155
156-167
168-180
181-192
193-204

205<

1
2
3
4
5
6
7
8
9

=
o

Systolic BP
(mmHg)

95-106
107-113
114-119
120-125
125-131
132-139
140-148
149-160
161-204

205<

Framingham Point Scores by Systolic Blood Pressure and Treatment Status

Points
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Framingham Point Scores
by Hx. of A-fib

A-fib Hx.

No

Framingham Point Scores
by LV hypertrophy

LV hypertrophy Points

No 0
4

Framingham Point Scores
by other heart disease

Other heart disease Points

No 0
2

Framingham Point Scores
by physical activity

Do you walk at least 30 minutes every day or
exercise above moderate intensity every day? Or
do you exercise above moderate intensity more

than three hours a week?

Do you do vigorous physical activites such as
jogging, at least 20 minutes more than three
times a weeks? Or do you do vigorous exercise
more than an hour a week?

If one of the two questions has "yes" -2

If both questions are "no" 0

Framingham Point Scores by family
history of heart attack and stroke

. Does your father or your brother have a history
of a heart attack or stroke before the age of 55?

. Does your mother or your sister have a history of
a heart attack or stroke before the age of 65?

If one of the two questions has "yes" 2

If both questions are "no" 0




ESTIMATE OF 10-YEAR RISK FOR CHD
FRAMINGHAM POINT SCORES




Framingham Point Scores Framingham Point Scores
by Age Group by Age Group and Total Cholestero/

Age
20-39  40-49 50-59 60-69

Age Points

Total Cholesterol

<160 0 0

20-34
35-39
40-44
45-49
50-54
55-59

160-199 2
200-239 4
240-279 5

280< 7

60-64 Framingham Point Scores

65-69 by Age and Smoking Status
70-74

75-79

Age

Smoking status
20-39 40-49 50-59 60-69

Non-smoker 0 0 0 0
Smoker 9 7 4 2




Framingham Point Scores by HDL Level

Points

Framingham Point Scores by Systolic
Blood Pressure and Treatment Status

Systolic BP If untreated If treated

<120
120-129
130-139
140-159

160<

by
Total Framingham Point Scores

Point Total

<9
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25 or more

10-year Risk

<1%
1%
1%
1%
1%
2%
2%
3%
4%
5%
6%
8%
11%
14%
17%
22%
27%
>30%




European Society of Cardiology SCORE
‘ charts for women in (A) high-risk and

(B) low-risk countries

European Heart Journal 2007;28,:2028-2040.

(A) Women (B) Women
Non-smoker Smoker Age Non-smoker Smoker Age
180 13 15 17 19 22 180 4
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Key cardiovascular risk factors

Non-modifiable
Age
Gender

Heredity

European Heart Journal 2007;28,:2028-2040.

Modifiable
Hypertension
Dyslipidaemia
Obesity

Glucose intolerance
Cigarette smoking
Diabetes mellitus
Sedentarism




Treatment advice for women with
menpausal symptoms

Hormone therapy should not ~ Cardiac risk in menopause and
be prescribed in women >60  safety of HT

years of age and in women High-risk HT

at high risk for CHD, such as Documented atherosclerosis
women with a previous CHD Previous CHD event, stroke
event or stroke. Current smokers

Diabetes mellitus
Metabolic syndrome

Caution should be taken in Age >60 years

women who are current Intermediate-risk HT
smokers, women with >2 CHD risk factors
diabetes, women with the Low-risk HT
metabolic syndrome and 1 risk factor
women with 22 CHD risk Age 45-55 years
factors.

Netherlands Heart Journal 2009;17.



Drospirenone with 17b-estradiol in
the PMW with hypertension

Change from baseline to week 8 in office SBP monitoring

Change from baseline in SBP (mmHg)

Placebo E2 1 mg DRSP/E2 2 mg DRSP/E2 3 mg DRSP/E2
(n=146) (n=149) (n=149) (n=148) (n=149)

*p=0.0195 vs. placebo
**p=0.0004 vs. placebo

Change from baseline in 24-h SBP (mmHg)

Placebo 1 mg DRSP/E2 2 mg DRSF/E2 3 mg DRSP/E2
(n=117) (n=123) (n=123) (n=125)

*p = 0.009 vs. placebo
**p < 0.0001 vs. placebo

Drospirenone is a novel
progestogen with aldosterone
receptor antagonism (PARA), and
therefore has antihypertensive
effects through reduced salt and
water retention.




Effect of estradiol/drospirenone

¢ combination on the lipid profile
0.5 mg 1.0 mg 2.0 mg 3.0 mg
1 mg E2 DRSP +E2 DRSP+E2 DRSP+E2 DRSP+E2

Total cholesterol 1.3 -16.0 -17.2 -13.2 -18.5
Triglycerides 6.1 -0.7 -5.9 -1.3 -10.7
HDL-cholesterol 7.6 3.7 3.0 3.7 0.9
LDL-cholesterol -5.3 -14.8 -15.6 -12.5 -15.9
Lipoprotein(a) -5.7 -8.4 -3.1 -3.1 -5.6

Menopause 2005;12:716-727.



Key messages

Assessment of the CV risk of the individual woman
should be the first step in the evaluation and
treatment of menopausal symptoms.

In women with severe menopausal complaints and
who are at low risk for CHD the use of HT in the years
proximal to menopause may be very helpful.

Age of initiation: ideally therapy begins within 10
years of menopause or by 60 years of age.
Route of administration: transdermal administration

has reduced risk of blood clotting compared with oral
administration.




® 0O \ Key messages

Diabetes ?
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hank you for your attention



