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Talk Overview

**» Overview of cardiometabolic disease across the lifespan of women
**» Unique aspects of coronary artery disease and diabetes in women

** Pregnancy associated conditions (preeclampsia, gestational diabetes) and
impact on CV outcomes

** Heart failure in women
** Menopause and CV risk

**»Valvular heart disease in women with focus on aortic stenosis



CM HC www.cardiometabolichealth.org

Cardiometabolic

Health
Congress

""ew of Cardiometabolic
" Disease Across i Llfespan

N N
e

e 3 Pam R. Taub MD FACC ®
Ce rtlfled Founder and Director QfAStEp Family

§ - Cardi habil [ C
Ca rdlometa bOIIC ardiac RePi\o;;:z;\(t)l:)gg“r;lliﬁlc?ngess enter
Health Prcfessional UC San Diego Health System
(CCHP)

A

WWW. taubresearchgrOUp ucsd.edu

g PamTaubM
D




Infancy

If mother has gestational
diabetes mellitus or
preeclamsia during pregnancy

Risk of obesity and
diabetes is increased

in offspring.
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Adolescence

Onset of menses

MENSTRUAL CYCLE

Endometrial layer

l Fallopran tube

-

(lining of the uterus)

Premenstrual Menstrual Postmenstrual



Young Adulthood

Polycystic Ovary
Syndrome

I

Contraception
choice




Pregnancy

Gestational
diabetes

Post-partum
cardiomyopathy
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Middle-Aged

Fertility Cancers of
1Ssues Reproductive
system
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Postmenopause

Cancers of Reproductive
system

Valvular Heart
disease A

Coronary Heart
disease
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Cardiometabolic Health Challenges Across the Lifespan

* Infant: If mother had gestational diabetes mellitus or preeclampsia- at risk for obesity
and/or diabetes

* Young adult: Polycystic ovary syndrome or contraception
 Middle-aged adult: Fertility issues and cancers of the reproductive system

 Menopause: Cancers of the reproductive system, osteoporosis, and menopausal
symptoms in general

 Postmenopause: Cancers of the reproductive system, valvular heart disease, coronary
heart disease



Overview of CVD in Women

e Cardiovascular disease (CVD) accounts for 35% of all deaths in women worldwide
* 8.9 women million died from CVD in 2019

* Women Have Worse Outcomes with acute myocardial infarction, yet women are less
likely to receive guideline-indicated therapies

* Younger women at the greatest risk for poor outcomes after acute myocardial
infarction

* Women are understudied, underdiagnosed, undertreated and under-represented in
clinical trials
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Sex Differences in CAD

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

v

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

) oo

Prevalence Women >Men
Predominantly younger, middle-aged women
Preserved LV systolic function
Possible plaque erosion with subsequent thrombus formation
Often multiple mechanisms for ischemia
Associated with heightened risk for adverse outcomes

y '
IHD diagnosis Unfortunately, IHD diagnosis is often deferred and delayed
v y
No guideline recommended assessment or management is available

Guideline-specific diagnostic (except for symptom relief and CVD risk factor management)
preventive, and/or treatment strategies Nonobstructive CAD requires better recognition and investigation

Need to develop effective prevention, diagnosis, and treatment approaches

Prevalence Men >Women
Predominantly men (and older women)
Reduced left ventricular (LV) systolic function

Pepine, C.J. et.al. ) Am Cardiol. 2015; 66(17):1918-33



Sex Differences in Plaque Morphology in Sudden Cardiac Death

Plaque Erosion

* Plaque Rupture w/ NC
Occlusive Thrombus
* Occurs More in Men

13

+ + Intact Fibro
Fibroatheroma
* Occurs More in Women




IMpPact ot racCtors vnigque to wwomen on CAUD
Progression

Autoimmune Symptomatic
discases : manifestations

Abnormal coronary reactivity

microvascular dysfunction,
endothelial dysfunction,
Hypertension metabolic changes, decreased pedusion
Estradiol [— Obesity — InG
Hyperlipidemia Positive coronary remodeling
. increased wall thickness, plaque erosion,
¢ : distal embolization

* post-menopause
¢ hypoestrogenemia
* PCOS

e visceral obesity

Normal artery & Normal artery & Subclinical Obstructive
vascular function abnormal athersclerosis CAD
microvascular

vascular function

Pre-clinical = Clinical

Progressive manifestations of ischemic heart disease

Shaw et al ] Am Coll Cardiol. 2009, 54 (17) 1561-1575



https://www.jacc.org/journal/jacc

Coronary Microvascular Dysfunction (CMD) is More Common
in Women

Increased ﬂ Increased
mortality : hospitalizations

Myocardial

infarction = | '

Clinical measures of
Coronary Microvascular|
Dysfunction

Angina

Coronary
Microvascular
Disease

Coronary Microvascular
Regulation

Myocardial injury Coronary Microvascular PathophysiologL




Prevalence of Normal or Non-obstructive Coronary Arteries:

%
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Common in Women
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Anderson RD et al. Circulation 2007;115:823-826



Factors Contributing to Microvascular Disease in

Women

Sex-specific precursors

Horn‘mnailc :‘:lt.qr:%nms < PCOS
s o Hypoestrogenemia
L . Menopause
Pro-atherogenic factors Nonobstructive
Hyperlipidemia, HTN, athcroma

smoking, metabolic
dysfunction, inflammation

Accelerating factors

Early menopause,
risk factor clustering

Subendocardial or
epicardial ischemia

e
!

Vascular dysfunction
symptoms
Atypical symptoms,
including prolonged symptoms
at rest, shortness of breath,
unusual fatigue, and
more frequent pattern

Shaw et al J Am Coll Cardiol. 2009, 54 (17) 1561-1575



https://www.jacc.org/journal/jacc

Women and Ischemic Heart Disease:
Ischemia and No Obstructive CAD (INOCA):

Coronary Microvascular Dysfunction (CMD)

CMD is prevalent in INOCA patients
The majority of patients have coronary atherosclerosis
— Treatment: low dose aspirin and a statin for prevention
Persistent angina with evidence of ischemia
— RX anti-ischemic/anginal therapies
ESC guidelines endorse treatment consistent with stable
angina (SIHD) guidelines?
Large outcome trials are needed

1Fox K et al. Eur Heart J 2006;27:1341-1381
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Diabetes prevalence (%)
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Prevalence of Diabetes in Women

35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79

Age groups (years)

B Male

B Female

Over 199 million women have
diabetes, and this is projected
to increase to 313 million by
2040.

Diabetes is the ninth leading
direct cause of death in women
globally, causing 2.1 million
deaths each year.

Women with T2DM are ten

times more likely to have CAD
than women without T2DM.

Statistics from International Diabetes Foundation



Diabetes Impacts Women More Severely

Elderly women with T2DM and end-stage renal disease have a significantly higher risk of
death than men.

Women with diabetes are four times more likely to suffer a stroke than women without
diabetes

Cyclical hormonal changes make diabetes control more difficult in pre-menopausal women,
and the risk of diabetic ketoacidosis is higher amongst women than men.

Across all countries, women tend to receive less intensive care and treatment for diabetes
compared to men.

Kapur A, Seshiah V. Indian J Med Res. 2017 146(5):553-556.



Long Term Risk of Diabetes Increases with Polycystic
Ovarian Syndrome (PCOS)

Cardiometabolic
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PCOS increases risk of
gestational diabetes and T2DM
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Impact of Pregnancy Complications on Long Term CV Risk

* Pregnancy-specific complications such as gestational diabetes and
preeclampsia continue to impact maternal health long after the pregnancy.

« Women with a history of adverse CV pregnancy outcomes are at increased
risk of cardiovascular and metabolic diseases later in life.

* Pregnancy related complications should be incorporated into CV risk factor
stratification.



Primary Prevention:
Assess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle

v v

— ()
()

Age 20-39 y

Age 40-75 y and

ks Diabetes mellitus and age 40-75 y

Age 0-19y Estimate lifetime risk LDL-C 270-<1 L o 1t igh tensity stath
Lifestyle to prevent or reduce to encourage lifestyle to reduce (21(:8 _<:-9 mgg‘:;%)d Risk to consider h i &
ASCVD risk ASCVD risk - - (Class lla)
Diagnosis of Familial Consider statin if family history || Without diabetes mellitus
Hypercholesterolemia-> statin premature ASCVD and LDL-C 10-year ASCVD risk percent Age >75y
>160 mg/dL (4.1 mmol/L begins risk discussion ) Clinical assessment, Risk discussion
|
ASCVD Risk Enhancers: v
e Family history of premature ASCVD <5% 5% - <7.5% 27.5% - <20% 220%
e Persistently elevated LDL-C 2160 mg/ “Low Risk” “Borderline Risk” “Intermediate Risk” “High Risk”

Lipid/Biomarkers:

In selected individuals if measured:

dL {z4.1 mmol/L)

Chronic kidney disease

Metabolic syndrome

Conditions specific to women (e.g.,
preeclampsia, premature menopause)
Inflammatory diseases (especially
rheumatoid arthritis, psoriasis, HIV)
Ethnicity (e.g., South Asian ancestry)

Persistently elevated triglycerides
(=175 mg/dL, (2.0 mmol/L))

hs-CRP 22.0 mg/L

Lp(a) levels >50 mg/dL or >125 nmol/L
apoB 2130 mg/dL

Ankle-brachial index (ABI) <0.9

CAC = zero (lowers risk; consider no statin, unless diabetes, family history of

If risk decision is uncertain:
Consider measuring CAC in selected adults:

premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or 275th percentile, initiate statin therapy




Risk-enhancing Factors for Clinician-Patient
Risk Discussion

= Family history of premature ASCWD; (males =55 years; females =65 years)
= Primary hypercholesteraclemia (LDL-C 1680189 mg dL (4.1- 4.8 mmolSL); non-HDIL-C 120-219 mzdL
(4. 9-5_ 6 mrmod L)

= Metabolic syndrome (Increasad walst clincumfaerance, elevated TE (=150 mg/dL, elavated BP slevated glucoss,
lowy HDLAC (=40 mgSdL inomean, <50 mg dl im wormen) are factors; tally of 3 makes the diagnosis)

= Chronic Kidney disease (2GFR 15- 59 mi/min per 1. 73 m@ with or without albuominuna; not treated with dialysis
or Hdney ransplantatdom)

= Chromic inflammatory cond itions such as psonasis, rh2umatold srthrids (RA) or homan ImmunodsfcliEncy
virnes [(HIW)S aocguired immunodaesficiency syndrome (AlDS )

= History of premature meanopause (before age 40 and history of pregnancy-associated
conditions that increase later ASCWD risk such as pre-eclampsia

= High-risk ethnicities (= g. South Asiam ancaestry)
Lipid - "Biomarkars: Assoclated with Increased ASCWD sk
-Persistently™ =levated, primary wpertriglhycendemila ([ =175 mg dl);

¥

-If measured:
= High-=sensitivity C-reactive protein - (=20 g L]

= Elevated lipoprotein (&) - A relative Indication for Its measurament s familby history of premature ASCWOL
an Lpl(al = 50 mgfdL or =125 mmol/' L constitutes a nsk enhancing factor espaeclially at higheaer levels of Lplal.

= Elevated apo B =130 mgsdL - & relatve indicaton for its measurement would be tnghycende = 200 mgdl
A level = 130 mgddL comesponds to an LDL-C =160 mg dL and constitutes a nsk enhancing factor.

= ARBRI =D.9

AlIDS indicates acguiresd imumuuenodsficiency syndrome; AR, ankle-brachial indax;, apoBE, apolipoprotaein B, ASCWD, atherosclerotlc
cardiovascular disease; oG FR, estimated glomeerular filtratron rate; HDL-C, high—-daensity hpoprotein chodaesterol; HIW, lraman

v nodoeficioncy wirnes; LI -C, low-dansity lpoproteln cholesterol; Upda), poprotedan {a); and RA, rheumatold archrts.

*pumally, 3 dotarmmations
ARIERIC AN
AT FASE af
L ARISICI LN



Adverse Pregnancy Outcomes

Future Risk of Future Risk of  Future Risk
Hypertension Diabetes of ASCVD

3-14% of pregnancies

Gestational  preeclampsia: 25% of J J

HTN/Preeclampsia  preterm births,
and 2-5% of all births

Gestational DM 5% of all pregnancies V

Preterm Delivery 6-12% of all births

Rates

Fetal Growth

o 8% of all births
Restrlctlon

ANANANI




Associations Between Pre-pregnancy Risk Factors, Adverse Pregnancy
Outcomes, and Post-pregnancy Cardiometabolic Risk Factors and Outcomes

Glucose

>
b _
€ _intolerance Obesity A ﬂypertensioq , Hyperlipidem_i?‘.
g e —— —————— — , - e ~
?o". Impaired hemodynamic adaptation
& Endothelial dysfunction
a Placental dysfunction
ey Inflammation —
o
< Small for
m -
g Preeclampsia Gestational gestational Pretenm
v diabetes delivery
a age
: i Further endothelial dysfunction
) Unmasking pre-existing risk

2 Hypertension ) Environmental/lifestyle factors

é ( Diabetes ) : Inflammation

&

o0 Obesity

| TR

£ < > Metabolic —- -

. ndrome ; \
;é = Cardiovascular

risk /

Hauspurg et al. Clinical Cardiology 2018



Complications of Gestational Diabetes (GDM)
>« 1 in 7 births is affected by GDM

Mother Pregnancy Labor Postpartum and beyond
T Pre-ecl i T Induction of labor T Recurrent GDM :
il T Cesarean section T Type 2 diabetes ¢ 50% Of WO m e n W|th G D M
T Operative deliveries i i
: 1 Labor compiications develop diabetes in 5-10 years
- after delivery
Offspring Congenital Neonatal complications Long-term outcome
—CNS Prematurity T Obesity -
- ~Cardac  Pperinatalasphyxia 1 Type 1 diabetes e 20.9 million women (16.2% of all
) Fetal programming  Regpiratory distress T Type 2 diabetes ]
A "1 Maorosomia  Metabolic complations 1 Metabolic syndrome births) had some form of
s o hyperglycemia in pregnanc
Polycythemia and yp g y p g y
hyperviscosity

Low iron stores
Hyperbilirubinemia
Cardiomyopathy

Hopkins SA Women's Health. 2013;9(6):569-581.



Preeclampsia

* Preeclampsia is multisystem progressive disorder characterized by the
new onset of hypertension with proteinuria in the second half of
pregnancy.

e Occursin 2% to 8% of pregnancies and is associated with endothelial
dysfunction, systemic inflammation generalized vascular endothelial
activation and vasospasm resulting in hypertension and multi-organ
hypo-perfusion.

* Women with preeclampsia at increased risk for future cardiovascular
disease (even after adjustment for albuminuria).



Long-term Impact of Preeclampsia on CV Risk

Increased relative risks for development of:

e Chronic hypertension (RR 2.2 to 2.8),

Type 2 diabetes (RR 1.7 to 1.8),

* Hypercholesterolemia (RR 1.3 to 1.4),

* Heart failure (RR 4.19, 95% Cl 2.09-8.38),

e Coronary heart disease (RR 2.50, 95% Cl 1.43-4.37),

* Death from cardiovascular disease (RR 2.21, 95% Cl, 1.83-2.66),
e Stroke (RR 1.81, 95% Cl 1.29-2.55)

*» The prevelance of preeclampsia is also higher in women with peripartum cardiomyopathy.

Stuart JJ et al. Ann Intern Med. 2018
McDonald SD, et al Am Heart J. 2008
Bello N et al. ] Am Coll Cardiol. 2013



Pre-Eclampsia the HFPEF of Pregnancy?

CENTRAL ILLUSTRATION: Pre-Eclampsia With Severe Features: Effects on
the Heart

Increased LV Wall
T ——
‘ Pre-eclampsia with n B
Severe Features

Increased RV Systolic )
Pressure Left Atrial Enlargement

Vaught, A.J. et al. J Am Coll Cardiol.2018;72(1):1-11



Women with Early-onset/severe Preeclampsia With Preterm
Delivery Are at the Highest Risk of Cardiovascular Disease

Deaths from cardiovascular causes

Population Relative hazard rate (95% CI)

No preeclampsia, term delivery

1

No preeclampsia, preterm delivery

2.95 (2.12-4.11)

preeclampsia, term delivery

1.65 (1.01-2.70)

preeclampsia, preterm delivery

8.12 (4.31-15.33)

Irgens, Henrik U., et al. Bmj 323.7323 (2001): 1213-1217.



Peripartum Cardiomyopathy

Peripartum Cardiomyopathy (PPCM)
(Idiopathic form of left ventricular [LV]
systolic dysfunction develops
during pregnancy or post-partum)

e Prevalence in the US ranges from =1 in

1000 to 4000 live births .

* Subs equent pr egnancie s are associated PERSISTENT LV DYSFUNCTION COMPLETE RECOVERY
Wlth Slgﬁlﬁcaﬂt morbldltles . Higher risk of relapse with Better prognosis with SSP compared
subsequent pregnancies (SSP) to persistent LV dysfunction

* 19% mortality in patients with persistent reduction in EF.
~50% show further deterioration

e 10% mortality even in patients with recovered EF. in LV dysfunction ~20% have a relapse
y
Increased morbidity Rate of recovery is higher,
and mortality with SSP morbidity and mortality is lower
Premature delivery Likely to have
and abortion more common a normal pregnancy

'

Careful and close monitoring
recommended

Elkayam U. et al. N Engl J Med 2001 and Elkayam U etal JACC 2014



Spontaneous Coronary Artery Dissection (SCAD)

Coronary Artery Dissection

Spontaneous Coronary

Artery Dissection (SCAD)

A coronary artery
hematoma + tear
limits coronary blood
flow to the myocardium

« Frequently occurs in first month postpartum
(majority of these within first week after delivery)

+ P-SCAD presentation often severe:
- ST-segment elevation myocardial infarction
- Reduced left ventricular function
- Left main and/or multivessel SCAD

Hematoma

c—

Tear in arterial wall

» Compared to non-pregnancy-associated SCAD:
- P-SCAD has a higher risk presentation

- P-SCAD patients are older at time
of first childbirth and more frequently
have history of multiple pregnancies

- P-SCAD patients have fewer
extracoronary vascular abnormalities

CENTRAL ILLUSTRATION: Features of Pregnancy-Associated Spontaneous

Recommended areas

Pregnancy-associated SCAD (P-SCAD) of P-SCAD sesearch:

O\ Hemodynamic stressors
O\ Hormonal fluctuations

Q_ Oxytocin release in
breastfeeding mothers

Q\ Older, multiparous
mothers

O\ Relationship to:

- Eclampsia/
pre-eclampsia

- Peripartum
cardiomyopathy

- Fibromuscular
dysplasia and other
extracoronary
vascular abnormalities

Tweet, M.S. et al. J Am Coll Cardiol. 2017;70(4):426-35
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Diabetes

5-fold higher risk of HF in
diabetic women compared to
2.4-fold in men

Insulin resistance drives

Iron deficiency e L e gz ] Obesity
More common in women Contributes to systemic Greater prevalance in
than men globally, and in HF \_ inflammation women

Increases LV mass and wall

Affects immune function and
thickness

cell metabolism

Exacerbates metabolic

Contributes to oxidative stress
inefficiency

Contributes to systemic
inflammation

~ /

Autocimmune disease

Significantly higher rates of
autoimmmune diseases in
women, who represent >80%
S of multiple autoimmune

Abnormal strain indices disease cases

* Female sex was independently associated conances atered wave oreciammeta .

reflection ; i :
Exclusively affects women diastolic dysfunction

with the presence of diastolic dysfunction and | | cesesenoneia ssmncion oo ro— A ————

Contributes to systemic diastolic dysfunction \_ i W,

worse clinical outcomes in a cohort of elderly | (__temmaen =) Srar bomanors wi
patients with HFpEF. e

Hypertension

 HFPEF is intricately linked to T2DM and risk Greator prevatonce i woman

with HF, greater augmentation

factors for T2DM e

remodeling

Beale et al Circulation. 2018;138:198-205.



Women with HFPEF Have Worse Outcomes

A Clinical endpoint (all-cause death and HF readmission) B Clinical endpoint (all-cause death and HF readmission)
Kaplan Meier curves Adjusted probablity curves
H —— Women Ho — Women
- Men - Men
0.8 0.8
) oy ,
O = Adjusted HR 1.54
g Log rank P = 0.19 < 95%Cl [1.14-2.07]
.g 0.6 -8 0.6 P<0.01
£ =
2 3
L 04 w04
S )
E £
= 3
© O
0.2 0.2
0.0 0.0

0 200 400 600 800 1000 1200 . 0 200 400 600 800 1000 1200
Days from discharge Days from discharge
Number at risk
Women 481 261 149 118 43 32
Men 389 220 131 103 37 29

Yohei Sotomi. Journal of the American Heart Association. Sex Differences in Heart Failure With Preserved
Ejection Fraction, Volume: 10, Issue: 5, DOI: (10.1161/JAHA.120.018574)
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Menopause

& N

Estrogen Androgen excess

withdrawal

Body composition changes

Increased total fat mass

Increased visceral abdominal fat

Increased subcutaneous abdominal fat

Increased ectopic fat storage (liver, skeletal muscle)
Decreased peripheral (gluteofemoral) fat

Reduced total and peripheral lean body mass

v U g LN =

Stefanska et al.Advances in clinical chemistry 72 (2015): 1-75.

Foundations of Cardiometabolic Health Certification Course www.cardiometabolichealth.org



Health Effects of Menopause

Vasomotor symptoms (VMS)

Weight gain and/or shift in adiposity to the visceral sites

Evolution of metabolic syndrome (MetS)

Multidecade, progressive insulin resistance leading to type 2 diabetes mellitus
* Impaired glucose tolerance
* Diminished beta cell function, reserve
* Precedes eventual micro- and macrovascular changes

Progression of atherosclerosis leading to CHD, stroke

Silent breast DCIS, becoming mammographically evident over decades with sharp increase in ER™ PR™ cancer from
fifth decade

Sarcopenia

Acute and progressive trabecular and cortical bone loss, vulnerable to adequacy of bone deposition in adolescence
and early adulthood, correlated with estrogen loss, silently progresses to fracture, pain disability

Appearance of progressive osteoarthritis

Appearance of first episodes and/or recurrence of depression




Vasomotor Symptoms

* Hot flashes are associated with higher carotid intima-media
thickness and lower BMD.

* Hot flashes are associated with lower HDL and ApoA1 and higher

ICAM-1 (intracellular adhesion molecule-1) suggesting higher
vascular risks.

* Hot flashes are associated with a higher risk of depression.

Ozkaya E, et al. Impact of hot flashes and night sweats on carotid intima-media thickness and bone mineral density among postmenopausal women. Int J Gynaecol Obstet. 2011 Mar 31.
Sassarini J, et al. Vascular function and cardiovascular risk factors in women with severe flushing. Clin Endocrinol (Oxf). 2011 Jan;74(1): 97-103. doi: 10.1111/j.1365-2265.2010.03921.
Dgrmaenen A, et al Depression in postmenopause: a study on a subsample of the Acupuncture on Hot Flushes Among Menopausal Women (ACUFLASH) study. Menopause. 2011 Jan 14.



VMS and Endothelial Dysfunction

* Flow-mediated dilation was lower in early menopause
compared to age matched non-menopausal women

* Intima-media thickness was not different
* Severity of hot flashes correlated with endothelial dysfunction

* Suggesting that endothelial dysfunction, not atherosclerosis
occurs early in the menopausal transition

Bechlioulis A. et al. (2010). J Clin EndrinolMetab, 95(3):1199-.-206.



Increasing Visceral Adiposity

Premenopausal  Postmenopausal
n = 405 n = 405 -
Age 33.28 + 7.62 52.36 + 7.50 <0.001
Weight (kg) 92.0+17.5 91.2 + 16.0 NS
Height (cm) 155.9 + 5.3 155.6 + 5.8 NS
BMI (kg/m?) 37.83 + 6.91 37.77 + 6.84 NS
Waist circ (cm)|  99.19 + 13.45 103.34 + 13.20 <0.001
Hip circ (cm) 123.10 + 13.10 123.83 + 13.09 NS
WHR 0.80 + 0.07 0.84 + 0.08 <0.001
IAF (L) 3.19 +1.42 3.97 + 2.17 <0.001

Osbey et al Endoc J 2002;49(4):503-9



Timing of HT Initiation

* Timing hypothesis

— There may be less risk associated with HT use and potential coronary heart disease (CHD)
benefit if initiated closer to the time of menopause

— In contrast, HT use initiated further from menopause may be harmful
e Evidence from the WHI

— Absolute risk of CHD was lower in younger, recently postmenopausal women
— Heart attack risk increased during the first year of EPT in older women

— Use of HT within 10 y of the onset of menopause was associated with a lower CHD risk than if
it was started 220 y from LMP

— Women aged 50-59 y in the ET arm had a more favorable all-cause mortality and fewer Mls
e Early Estrogen Prevention Study and the Early Versus Late Intervention

Trial With Estradiol also showed safety of HT use initiated early in
menopause

Rossouw JE, et al. JAMA. 2007;297(13):1465-1477. Manson JE, et al. JAMA. 2013;310(13)1353-1368. Manson JE, et al. JAMA.
2017;318(10):927-938. Harman SM, et al. Ann Intern Med. 2014;161(4):249-260. Hodis HN, et al. N Engl J Med. 2016;374(13):1221-1231.



Early atherogenesis Established atherosclerosis

Endothelial

cell Dysfunctional

endothelium

Leukocyte

cell

Necrotic core

adhesion Proliferating smooth

muscle cell

Leukocyte

migration Macrophage (foam cell)
Beneficial effects of HRT Altered biology of HRT

4 Vasodilation 1 Inflammatory activation v ER expression, function

* Nitric oxide # Nitric oxide I asoiaton

+ Endothelin { CAMs

4 Cox-2 { MCP-1, TNF-a T Skameratniy acthvtien

J Lesion progression 4 Plaque instability

T Nitric oxide i Platelet activation T MMP
¢ Inflammatory $ VSMC proliferation T Neovascularization

cell adhesion

v LDL oxidation/binding

Lobo, Roger A. Nature Reviews Endocrinology 13.4 (2017): 220-231.



HT Initiation Assessment

(1) Vasomotor symptom assessment

Confirm that hot flashes and/or night sweats are adversely affecting sleep,
| daytime functioning, or quality of life.

‘(@ Risk factor assessment

Confirm that there are no absolute contraindications to menopausal hormone therapy:

« Breast or endometrial cancer

« Cardiovascular disease (heart disease, stroke, transient ischemic attack)

« Active liver disease

» Undiagnosed vaginal bleeding

N

r@ Menopausal hormone therapy initiation

Recommend

Age <60 years

and

Menopause onset

within 10 years

and

Low risk of

breast cancer and
cardiovascular disease

Age 260 years

.............. O i
Menopause onset -
>10 years prior

............ OF < snaininaivis
Moderate risk of

breast cancer or
cardiovascular disease

High risk of breast cancer
or cardiovascular disease

Age 260 years or menopause
onset >10 years prior

and

Moderate risk of breast cancer
or cardiovascular disease

https://adoctorblogs.com/2019/07/29/hormone-therapy-at-menopause/



Diabetes and Menopause

* During menopause estrogen and
progesterone levels decrease and insulin
resistance occurs.

* There maybe weight gain during
menopause further exacerbating insulin
resistance.

* This decrease in estrogen/progesterone
and insulin resistance increase the risk of
heart disease.

[he Link Between MENOPAUSE AND -
INSULIN RESISTANCE

INCREASED GLUCOSE IN BLOODSTREAM

'RE-DIABETES WEIGHT GAIN DIABETES
HIGH CHOLESTEROL HIGH BLOOD PRESSURE
EUROLOGICAL INFLAMMATION  OXIDATIVE STRESS




Considerations for Initiation of HRT

Indicated for Women <60 or within 10 years after onset of menopause
who have symptomatic hot flashes/night sweats

Generally, not recommended for women >65 or >10 from menopause

Oral estrogens should be avoided in women with history of CVD, VTE,
hypertriglyceridemia, gallbladder disease, or hypercoaguable state

Hormone therapy is not recommended for primary or secondary
prevention of cardiovascular disease

Not used for osteoporosis prevention — Prevention: Calcium, vitamin D,
weight bearing exercise, smoking cessation — Treatment: Raloxifene,
Bisphosphonates

Guiding principle for HRT — Use Minimal Dose for Shortest Period of Time
Required — Consider Non-Hormonal Alternative such as SSRIs and SNRI

Symptom relief

CVD/VTE Risk
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Valvular Heart Disease Across the Lifespan of Women

L iaR2EA
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Complex congenital heart disease

Bicuspid aortic stenosis Calcific aortic stenosis
Aortic regurgitation

Mitral stenosis

» Degenerative mitral regurgitation =

Functional mitral regurgitation

unctional tricuspid regurgitation



Unique Aspects of Aortic Stenosis in Women: Prognosis

Women with aortic stenosis are underdiagnosed and undertreated.

At time of diagnosis women are older with higher prevalence of diastolic
dysfunction and hypertension.

Given the later stage of diagnhosis they are more symptomatic with worse
Prognosis.

Because they are referred later in the disease course, women have higher
baseline operative risk and worse outcomes with surgical aortic
replacement.

Hervault et al. Struc Heart 2018 12:102-13



Unique Aspects of Aortic Stenosis in Women: Valve
Specific Features

e Women can have the degree of
hemodynamic stenosis as men with
less calcification.

Mitral Valve

*  More likely to have primary MR
*  Smaller left ventricular volumes
and EROA with ischemic MR

» The paradoxic low-flow, low-gradient
aortic stenosis which can be hard to
detect on physical exam is a more
common presentation in women and
has worse prognosis. Aortic Valve

*  Smaller Left Ventricular Outflow Tract
*  Smaller Aortic Annulus and Root

Mitral
Valve

e Women have smaller body surface

area and smaller annulus and ' A
interventions can be more technically ‘ v = Coronary Arteries
rre *  Smaller epicardial coronary vessel
difficult. 4 ol '
A |+ Decreased vasodilatory response
. ¢ Increased vascular stiffness
« Women often need smaller prosthetic
valves and/or additional aortic annular ..ol arery
en | a rge me nt . *  Smaller Peripheral Vasculature
* Increased Peripheral Vascular
Tortuosity

Mohadjer et al. Cardiol Ther 2020 9: 257-273.



Sex Differences in the Pathophysiology of
Aortic Stenosis

CENTRAL ILLUSTRATION: Illustrative Representation of Sex Differences in
LV Remodeling and Expansion of Myocardial Fibrosis in Patients With

Aortic Stenosis
Same Hemodynamic Severity of Aortic Stenosis
Same Cardiovascular Risk Profile

-1
'

)

. Stenotic valve leaflets

less calcification more calcification
higher fibrosis score lower fibrosis score Late Gadolinium
Enhancement Late Gadolinium
‘ Enhancement
: , m ._—My«::c:urdial ]
/ 1 i
smaller annulus larger annulus Extracellular | 1 W .
lower coronary height higher coronary height Matrix

Women versus Men:
» Smaller LV mass Index
« Simitar prevatence of LY hypertrophy

» Similar degree of myocardial replacement fibrosis
» Larger degree of myocardial diffuse fibrosis
» Elevated LV filling pressure

=4+ myocardial cell

* extracelluslar =4+ myocardial cell

matis * . palre Tastet, L. et al. J Am Coll Cardiol Img. 2020:13(3):699-711.

matrix

Shan Y and Pellikka PA. Heart 2020;106:970-976



Mitral regurgitation| Women Less Likely to be Treated and
to Receive Procedures Associated with Improved Outcomes

Mayo/Olmsted review showed that women had Medicare data also showed women less likely to receive
significantly lower mitral surgery rates than men’ repair which is associated with better outcomes?
Rate of any mitral valve surgery Breakdown 0I8m7itral surgerie52g2g00-2009)
— 401/1 23 79
39% 7°
- 0
— 45 2 68%
20% % 23%
1% O MV
__
replacement
Significan Severe Me Wom

t MR MR n en

1. Dziadzko et al 2018. 2. Vassileva et al 2013.



No Longer Forgotten - Tricuspid Disease in Women

e Tricuspid regurgitation more common in women than men?

- Linked to heart failure with persevered ejection fraction which is
more common in elderly women?

e Moderate and severe TR associated with increase in mortality risk3

e Early evidence that reducing tricuspid regurgitation via
percutaneous procedures improves quality of life

- Reducing TR was associated with significant clinical
improvements in New York Heart Association (NYHA) functional
class, 6-minute walk test, & Kansas City Cardiomyopathy
Questionnaire (KCCQ) score

1. Singh et al 1999. 2. Mascherbauer et al 2017 3. Messika-Zeitoun et al 2020. 4. Lurz 2021
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