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Understanding the “Other” Sex & Their Hearts

-

Thus humanity is male and -ik, - R
man defines woman not in X ‘
herself but as relative to him; -

Women are NOT small men she is not regarded as an 2
autonomous being...

. She is defined and differentiated

D|fferences Due to Gender with reference to man and

not he with reference to her; -

she is the incidental,

the inessential

as opposed to the essential.

He Is the subject,
he Is the Absolute -

-Slmone de Beauvoir

Differences Due to Sex

Where Are the Women?

CA\ Cedars Sinai .
C@Smidt Heart Institute X @drmarthagulati (@)
www.drmarthagulaticom
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Bikini Approach

“.. The medical community has viewed
women’s health almost with a *bikini’
approach, looking essentially at the breast
and reproductive system, and almost
ignoring the rest of the woman as part of
women’s health”

Nanette Wenger, MD
Emory University

How do we move beyond the bikini & protect
a woman’s heart?

@ Cedars Sinai  Gulati, M. Improving the Cardiovascular Health of Women in the Nation: Circulation 2017;135(6):495-498
@Smidt Heart Institute Gulati M. Yentl’s Bikini JAHA 2019 May 15

Gulati M. Saving women's hearts: Improving outcomes with prevention & policy. AJPC 2023 Jun; 14: 100504. X @drmorthaguml réj
www.drmarthaqgulaticom

Cardiovascular Disease is Rising in the USA
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www.drmarthagulaticom

3 of 30




MHIF Cardiovascular Grand Rounds |
May 6, 2024

Total Deaths in Women in USA 2021:

1,380,736

Cardiovascular Disease Prevalence of CVD

439,729 in US Women:
« 60 Million
Chronic Lung Disease
84,236 Prevalence of
= ____________________ Breast Cancer in
. Lung Cancer US Women:
65,847 - 4 Million

. Breast Cance
42,250

Martin, S. et al. Circulation. 2024

American Cancer Society 2024

X @drmarthagulati @
www.drmarthagulati.com

CENTRAL ILLUSTRATION: Sex Differences in Acute Ischemic Heart Failure
and Impact on Clinical Outcomes

International Survey of Acute
Coronary Syndromes-ARCHIVES - o
(ISACS-ARCHIVES) w

AllACS STEMI NSTE-ACS

56,890 men and 30,922 women

Risk ratio: 1.43 Risk ratio: 1.13 Riskratio: 1.65  Riskratio: 1.24 Riskratio: 118 Risk ratio: 1.02
(95%CI:1.37-1.50) (95%Cl:1.10-1.17) (95%C1:1.56-1.73) (95% CI: 1.20-1.29) (95% C1:1.09-1.28) (95% CI: 0.97-1.08)
a0 @

251% 25.6%

Female patients had a higher 30-
day mortality and acute heart failure
risk, especially after STEMI

Cenko E, et al. JACC Adv. 2023;2(3):100294.

@@ Cedars Sinai

Smidt Heart Institute X @drmarthagulati @
www.drmarthaqulati.com
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Worse Outcomes for Young Women with Acute Ml

>

;IENTRALILLUSTRAYION:SexDi"erentei|-Vear0nl‘omesAﬂerA(nle VIRGO Variqtion in Recovery: Role -
of Gender on Outcomes of Young
AMI Patients) study:

0%

3
X

IS
*

Rate of Death or Hospitalization (%)
N a
X ]

Young women with AMI experience =411t s

Time to Event (Months)
Other Cardiac/Stroke

more adverse outcomes than men
in the year after discharge

Sex difference in coronary-related
hospitalizations (SHR: 1.33; P = 0.02)

z 4%
4
o 2%

t

R:

f Death or Hospitalization (%)
@ @ 3 B
2 8 ¥ R

and noncardiac hospitalizations IR AR
Sawano M, et al. J Am Coll Car 118):1 (SHR: ].5]; P = 0.0]). Coronary Related @ Death
Cedars Sinai
©@Smidt Heart Institute X @drmarthagulati @)

www.drmarthagulati.com

Gender influences < > Biological influences

Life style \ SeXx
Race
Access to care L//

- Age

5 /
'+ Environment

¢/ Gender plays a role in how

social angenvironmental
factors like stress and

_.pbverty affect health

ASCVD
Employment ———— Diagnosis &

/ Outcomes
Drug costs /

Ethnicity/culture

<——— Hormonal status

Gender jnfluences lifestyle
and behavioural choices,
like djét, exercise, smoking,

© drinking

Cedars Sinai :
CC:©Smidt Heart Institute X @drmorthogulo'tl r@
www.drmarthaqulati.com

Geographical location/Urbanization

10
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Women Less Likely to Receive Guideline Recommended

Medical Therapy After Acute Myocardial Infarction

| Cath/PClI
1 DTB Time

| Thrombolytics

Global Problem £ DTN Time

1 Mortality: STEMI

1 Mortality in Young Women | 8DMT (24H or D/C)

1t Readmissions in Women

@ Cedars Sinai _ Trends Persistover Time  \\_ | ) Jmiss sz
Smidt Heart Institute Matetic A et al. CJCOpen 2021 X @drmorthoguloti [@

de Miguel-Yanes JM J Clin Med. 2021 Apr 20;10(8):179 .
Cader A, Banerjee S, Gulati M. J Cardiovasc Dev Dis 20238880 drmarthaqgulati.com

11

Women with Chest Pain: Less Timely Care

National Hospital Ambulatory Medical Care L ey L omine
Survey =
2014-2018 —:@ @

s .. vs23.3%"* vs 37.2** min
* Represents ~ 29 million emergency department visits

to undergo an to receive
electrocardiogram (EKG) cardiac monitoring

* Young adults, ages 18 to 55, who presented to an

emergency department with chest pain @

* Women and people of color with CP waited longer to be
seen by physicians, independent of clinical features

vs 78.8%"* vs 30.0%"*

to be seen by a consulting were to be admitted to
physician, like a cardiologist the hospital or to observation

* Women were independently less likely to be admitted when
presenting with CP

CA Cedars Sinai .
C:o)Smidt HlearEIRSEituLe Banco D et al. JAHA 2022; 024199

12
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Secondary Preventive Care

Underused in Women

CENTRAL ILLUSTRATION: Statin Use in 601,934 Patients With Athero-
sclerotic Cardiovascular Disease on January 31, 2019

Study Population

Young Women after AMI: Less

o Likely to Receive GDMT
601,934 patients with ASCVD Proportion on
Mean age: 67.5 + 13.3 years high-intensity statin vs 0dds of high
other statin vs no statin (vs other) intensity statin use
i o
More likely  Less likely AA:’:‘IA:I Hospitalizations Relative %rog;gﬂ;:y (19:3 cn
_ Non-Aspirin Antiplatelet —— 0.83(0.75, 0.91)
Age 245 Lipid Lowering Agent —— 0.87 (0.80, 0.94)
CeVD, PAD » Beta Blocker - 0.96 (0.91, 0.99)
Other statin Scharken ookt Invasive Angiography . 0.93 (0.86, 0.99)
Ze% Coronary Revascularization =~ —e— 0.79 (0.71, 0.87)
Thorapy more likely 1o men < | > Therapy more likely for women
T T T
5 1 2

Proportion of days covered

Arora S et al Circulation 2019;139:1047-56

10.8% .

Statin usage on January 31,2019
+30 days W275% 50-74% [M<50%
Proportion of days covered

Nelson AJ, et al. J Am Coll Cardiol. 2022;79(18):1802-1813.

CA Cedars Sinai
C:@Smidt Heart Institute

X @drmarthagulati [@
www.drmarthagulati.com

13

Sex Differences: Rehospitalization after AMI

» 31% rehosp?
" 25% rehospd
o ] <55 Years: 28% greater risk @ v
0 4 - >55 Years: 8% greater risk ¢ v
5 T Women >55
0 1 =« Venoss
Time (Months)

Women of all age groups have a higher crude risk of rehospitalization, compared with men, over the 1st year post AMI

Cedars Sinai ; ; 435-591_
@@ Srmidt Heart Institute Dreyer R et al. Circulation. 2017;135:521-531.

X @drmarthagulati @)
www.drmarthaqulati.com
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The SiCkest Women CENTRAL ILLUSTRATION: Racial, Sex, and Ethnic Disparities in Outcomes of

Are Trea te d LeSS :::iﬁ:;se l\:\ifit:hi':-kSegmem Elevation Myocardial Infarction and
Aggressively Than U e
Men
_— - Wi 333% 824% 57.6% 16.7%
NIS 2006-2015: STEMI & [T 3w 77.8% 56.3% 16.5%
Cardiogenic Shock [Hispanic | 347% 824% 611% 19.3%
* Women were less likely to L Eeae L[ other T 304% 817% 629% 24%
undergo invasive cardiac o ([ e sosw  mme aeas
procedures, inCIuding [ 40.0% 69.8% 495% 15.5%
revascularization and [ Hispanic | asa% o2 4% 161%
MCS L[ other | 432% 69.7% 47.4% 17.9%
ngheSt Mortallty in Ya'qoub, L. et al. J Am Coll Cardiol Intv. 2021;14(6):653-60.
Women, as well as Black

and Hispanic ISACS-ARCHIVES: Women with STEMI are more likely to present with

acute HF and this may explain sex differences in mortality
Cenco E et al. JACC Adv. 2023 May, 2 (3) 100294

Cedars Sinai )
©@Smidt Heart Institute X @drmarthagulati @)
www.drmarthaqgulaticom

15

Adding Insult to Infarct

Disparities in Acute Myocardial Infarction (AMI) in Women

Next Steps and Solutions
Attention to Psychosocial
Factors
' oy ’ Focus on Health Literacy
N

Factors Contributing to Disparities

@ £ Comorbidities

‘\ { Depression

Socloeconomic Factors

Electronic Medical Records
(EMR) Prompts for GDMT
AL
‘ § Symptom Awareness @ Virtual Care-Team Guided
} Guideline-Directed Medical Strategies
Therapy (GDMT)
© Delays in Presentations JCardiac Rehab Referral E MEQ“::;’::TME for All

£ In-Hospital Mortality

st ©/JACC.

@:3) Cedars Sinai Martha Gulati et al. J Am Colf Cardiol 2023; 81:1807-1809.
Smidt Heart Institute X @drmarthagulati &)

www.drmarthagulaticom
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GDMT in Heart Failure Underused in Women”

Women Men
N=188 N=1970

Any GDMT Rx within 12M of Dx 40% 62% P<0.0001
Any GDMT Rx within 90 days of Dx 30% 54% P<0.0001
Any GDMT Rx within 30 days of Dx 22% 37% P<0.0001

US Veteran Women with incident HF had a lower odds of
receiving GDMT: OR=0.54 (95% CI, 0.37-0.79) for woman
with incident HF receiving at least 1 HF medication vs men

Any of ACE inhibitor, ARB, bisoprolol, carvedilol, metoprolol, or mineralocorticoid receptor antagonist

CA Cedars Sinai
Cgs""dt Hearelnstitute Dhruva et al JGIM 2022:37:806 X @:jdrmor;hchrloti @
www.drmarthagulati.com

17

Underutilization of Effective Cardiac

Therapies in Women

have better .
? ) L ICD/CRT usein ¢ vs
outcomesvs ¢ )
I {! [
N . e BE’ 00 W S
§ B Slgeil i A%, SYR.0 x-S0, s PEEEIPEPEITTIITE
AFib Heart
| Adequate Anticoagulation Trq nsplq nt
I NOAC ) Women:
| Rhythm control/ Ablation 25% of LVAD
25% of Transplant
® Cedars Sinai Anu Lala/Martha Gulati. Journal of 'Cardich fiailure, 2022;28: 477-498
COsiiamturs fhadatol i Col ol 0o X @drmarthaguiati @)
Thompson L et al. JAHA 2017; Law JACC 2018 www.drmarthagulaticom
18
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Do Women
Experience CVD Like
- Men?

Sex Differences in Presentation

Cedars Sinai
CC:@Smidt Heart Institute X @drmorthaguloti rc;,j
www.drmarthagulati.com

19

Sex Differences in the Presentation of

Acute Myocardial Infarction:

. 90% of Women & Men Reported Chest

Y pain

+ Women report 3 or more
accompanying symptoms

+ Women who sought care prior to Ml
more likely to be told it was not
cardiac

]

P

There are likely nuances with angina Artificial intelligence that uses natural
symptoms particularly as they relate to language processing is a sensitive tool Pressure  Crushing
sex able to capture nuances in expression of Heavy ”
cardiac symptoms
S e Touri e Do Women —
ueezing
" x " % Pustue Have

[Chest pain/ sensation 731 9 330 868 o_l‘an .
Breathing affected i | 66, | 241 | 042 leferent

Symptoms? -

nnnnn

Other Indigestion
Stabbing

Myocardial Infarction

@3 Cedars Sinai Litchman J et al. Circulation. 2018;137:781-790
OSmldt Heart Institute Kreastsoulas et al. (Presented at ESC 2019) X @drmarthagulati @
Ferry A et al. JAHA 2019;8, DOI: (10.1161/JAHA.119.012307) www.drmarthagulati.com

20
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Redefine Chest Pain

Chest pain should not be described as atypical, because it is not helpful in
determining the cause and can be misinterpreted as benign in nature (Class 1).

Chest pain should be described as cardiac, possibly cardiac, or noncardiac
because these terms are more specific to the potential underlying diagnosis
(Class 1).

Noncardiac E

Is In. . )
: “Atypical” Chest Pain
Atypical Is

OUt. Misused; often used to refer to communicate that pain is not cardiac
rather than an atypical presentation. This fosters less intensive care
90% of women and men with myocardial ischemia have “typical”
symptoms

@@ Cedars Sinai Gulati, M. et al. 2021 AHA/ACC/ASE/CHEST/SAEM/SCCT/SCMR Guideline for the
Smidt Heart Institute Evaluation and Diagnosis of Chest Pain. Circulation. X @drmarthagulati @)

www.drmarthagulati.com

21

~ Accompanying

Women who present with chest pain are at risk for

underdiagnosis, and potential cardiac causes should Accompanying

always be considered (Class 1).* Symptoms
: _ — Occur

In women presenting with chest pain, it is Frequently in

recommended to obtain a history that emphasizes Women

accompanying symptoms that are more common in

women with ACS (Class 1).**

Narrow the Gap
Women have more accompanying symptoms than men

Women are less likely to have timely & appropriate care
Gulati, M. et al. 2021 AHA/ACC/ASE/CHEST/SAEM/SCCT/SCMR Guideline for the Evaluation and Diagnosis of Chest Pain. Circulation.

X @drmarthagulati @)
www.drmarthagulaticom

22
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What About the Sex
Differences in CVD?

S

Cedars Sinai
Smidt Heart Institute

X @drmarthagulati [@
www.drmarthagulati.com

23

Prevalence of Non-Obstructive Coronar

Artery Disease

p<0.02 for all comparisons

GUSTO llb L
) STEMI
Meta Analysis 8.8 ISCHEMIA Trial:
n=102,004 8518 patients with
GUSTO Iib 9.1 moderate or severeilschem|a
NSTEMI on stress testing
Meta Analysis 10.2 ‘
n=14,466
305 14% had no obstructive CAD
GUSTO llb :
Meta Analysis 27.1 UA
n=19,777
% with non-obstructive CAD
Cp5eiors e 5 o N 200 2 X @dmarthaguiati @

Maron DJ et al. N Engl J Med. 2020;382(15):1395-1407.

www.drmarthagulaticom
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INOCA is Not a Benign Condition in Women

_ 3 Annualized Event Rate  2.5%]/year
*  WISE (n=540 women with
2.5
INOCA, mean age 52 yrs)
2 4
« Compared to 1000 age I
S 15 - OWTH
and race-matched ::_-, B WISE
controls (St. James WTH) 1
0 T T T
M- Stroke™ CHF™ Death or any
cv
Outcome™
* Adjusted p = 0.03, ** Adjusted p = <0.0001
Gi i . ; R -
(CONo "Bakit M et al In  Cardil 2016.225636.6%9 X @drmarthagulati @
www.drmarthagulaticom

25

Obstructive -~
(o7:s]

V¥ Wall Motion

Diffuse
Nonobstructive
CAD

WV Perfusion

Coronary Microvascular
Dysfunction

¥ Flow
reserve

@ @drmarthagulati
@@CSei(ri\?:::s @ @drmarthagulati

www.drmarthagulaticom

26
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Ischemia with No Obstructive Coronary Arteries (INOCA)~

» Signs and symptoms of ischemia but no
obstructive CAD (stenosis<50%)

« Estimated to affect at least 3-4 million
women and men in the US

» Healthcare costs related to angina and
heart failure hospitalizations and repeat

testing/angiography
9 Endathelial
Cardiag jscne™
CySnar Marinescu MA 1 3. JAGC Cardiovasatiar Imaging. 2015:8(2Y210.220. X @drmarthagulati @

www.drmarthagulati.com

27

MINOCA/INOCA: Invisible to the Eye ‘

Good News! It wasn’t a
heart attack after all!
Normal Coronary Arteries!

©@C5e;r’1?:'|:s X @drmarthagulati @
www.drmarthaqulati.com
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Takotsubo Syndrome (TTS)

90% Women

. POStmenOanSGI Women: 10% of
No established Tx for TTS all acute chest pain

No specific treatment

proven to reduce the risk {& ~5% In-hospital Mortality in TTS

of recurrent TTS
10% of TTS patients ~20% left with persistent
experience recurrent abnormalities in cardiac

episodes of acute TTS function

Survivors: tMACE & Mortality

Cedars Sinai
CC:©Smidt Heart Institute X @drmorthcguloti rc;,j
www.drmarthagulati.com

29

Do CVD Risk Factors
affect Women in the
same way as Men?

Sex Differences in Cardiac Risk Factors

(C5) Cedars Sinai @drmarthagulati
Dsmict Heart Institute @ @drmarthagulati
www.drmarthaqulaticom

30
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Sex Differences in Traditional ASCVD Risk Factors

Diabetes " > CVDRisk for
Women

HTN Wy SBP Trajectory Differ
by Sex

_Lipids Lp(a): Women

',  Risk for Women

Exercise § { Fitnessin Women,
N Mortality Risk

Inflammation F- ‘N RA/SLE

(C5) Cedars Sinai @drmarthagulati
@Smidt Heart Institute @J @drmorthoguloti
www.drmarthagulaticom

31

Age (yr) Percentage of Predicted Exercise Capacity for Age MET
The NEW ENGLAND
s JOURNAL of MEDICINE
85+ 14
80~ 13
Table 2. Hazard Ratios for Death from Any Cause and from Cardiac Causes among Women, According to the Deviation
=4 F12 from the Expected Exercise Capacity for Age.
=11 Exercise Capacity Death from Any Cause Death from Cardiac Causes
70~
10 Women " Women Women " Women
654 hazard ratio (95 percent confidence interval)
ol 9 Exercise capacity <85% of predicted value ~ 2.03 (1.51-2.71) 2.37 (1.90-2.97)  2.44 (1.46-4.09) 2.02 (1.43-2.85)
for age*
-8 Observed exercise capacity minus
554 predicted exercise capacity
E >3 MET{ 10 10 10 1.0
50+ le 0-3 MET 1.70 (0.84-3.44) 189 (1.44-2.48) 202 (0.46-8.82) 2.21 (131-3.27)
e <0 MET 263 (133-5.19) 3.28 (247-435)  4.27 (1.03-17.6) 3.80 (2.26-6.38)
IS
* The reference group is women whose exercise capacity was at least 85 percent of that predicted for age.
40~ Ls 1 This group served as the reference group.
35+ F3 _1
2
)
-1
@ Cedars Sinai . ) ) @drmarthagulati
@Smidt Heart Institute Gulati M et al. Circulation 2003; 108: 1554~ 1559 ) drmarthagulati
Gulati M et al. N Engl J Med 2005; 353:468-475 rJ @ 9 ;
www.drmarthagulaticom
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Age-Predicted Heart Rate for Women: Not 220-Age!

A 8
ol » . Peak Heart Rate= 206-0.88 (Age), P<0.0001 -
) -
[ -
g -
e . 53
2 * Nomogram of percent peak heart rate for age g°
85 150 200 ]
—_ o8
g_§ A 757 * 180 Chronotropic Index >/=0.8
£ g g Chronotropic Index<0.8
o 65 - 160 g °% 4 8 16
L] ® . Asynplomatic & Numoeratrisk Time (ears)
4 § 554 N\ 140 Index>/=0.8 4941 4901 4815 4687 407
= > - g I 496 487 469 445 403
© Y &
2o | <45 Tragional 70 F2§ g &
x¥ 5 =
3 35+ 100 £ gl
o 3°
w 8o 28l
23
2,
o . a=
=5 . &g
- . &1
- <1 SD Below Predicted Peak HR
A =/>1 SD Below Predicted Peak HR
T T 1 T T T o
35 45 6 75 85 ¢ Tine gears) *
A (years) Number at risk et
ge <1SD_ 4636 4602 4533 4435 4201
>/=1SD 801 786 751 697 609
CA Cedars Sinai ) ) ) s @drmarthagulati
C@Smidt Heart Institute Gulati M et al. Circulation 2010; 108: 1554~ 1559 r@ @drmorthcguloti
www.drmarthaqulati.com
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P for sex difference = 0.002 114

i
1
I
i
) =
~08! S os
S i &
B 0sd ! @ 0.824
o I = 1
e : To7ed
= 1 1
074 1 074 1
1 1
1 1
0.6 ; 0.6 ; T -
0 500 1,000 1500 0 140 300 500
MVPA, min/wk MVPA, min/wk

= Men = Women

g Greatest mortality benefit achieved at
300 min/wk MVPA- 18% lower all-cause
mortality.

Q: Similar magnitude of benefit at 140
min/wk of MVPA, continued benefit with
increasing min/wk of MVPA until
300min/wk with 24% lower risk of death (HR:
0.76; 95% CI: 0.72-0.80)

; ]
1 P for sex difference < 0.001 114
14 11
= ! -
S 0.9 ! =]
I
§ i iu.aa. i
=084 | = 087,
S £ x '
| '
074 | 074,
i '
1 1
0611 064} ; ‘
o 1 2 3 4 5 6 7 0.0 11 2.0 3.0 4.0

Frequency, Sessions/wk Frequency, Sessions/wk

= Men = Women

d: Greatest mortality benefit from 3
sessions/wk of muscle strengthening with
a 14% lower hazard in all-cause mortality

?: equivalent or greater benefit by
engaging in only a single muscle
strengthening/week

G Sna”

Ji, H, Gulati, M et al. JACC 2024;83:783-793

X @drmarthagulati @)
www.drmarthaqulati.com
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JACC

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

voL. 83 No. 8. 2024

ORIGINAL RESEARCH

CENTRAL ILLUSTRATION Sex

in Physical Activity

All-Cause Mortality

Sex Differences in Association of

—
Muscle Strengthening Activity, sessions per week
<2

Muere Strengthening Activity, sessions per week

Mortality Risk

Cardiovascular Mortality

Physical Activity With All-Cause and <— Risk reduction <—Risk reduction
. . Aerobic Activity, minutes per week Aerobic Activity, minutes per week

Cardiovascular Mortality = s

Hongwei Ji, MD,* Martha Gulati, MD, MS,"* Tzu Yu Huang, MSc,” Alan C. Kwan, MD,” David Ouyan| 60-119 — i 60119 e — ——a i

Joseph E. Ebinger, MD, MS,” Kaitlin Casaletto, PuD," Kerrie L. Moreau, PuD, ™ Hicham Skali, MD, MSq 120239 —_— 120-239

Susan Cheng, MD, MMSc, MPH" - e [
240-359 —— 240359 —_— |
360-480 — 360-480 —_—

e

Ji H, et al. J Am Coll Cardiol. 2024;83(8):783-793.

activity is widely and all-cause]
risks, female individuals consistently lag behind male individuals in exercise engagement. 23 —_— R
o Thm it - o - e 1
6.and more e 6.and more —
T T T
0.50 075 1 075 1.00
HR (95% CI) HR (95% CI)

equivalent doses of leisure-time physical actvity.

We studied 412413 U.S. adults and found that women compared with men derived greater gains in all-cause and cardiovascular mortality risk reduction from

G Sna

Ji, H, Gulati, M et al. JACC 2024,83:783-793

X @drmarthagulati [@
www.drmarthaqgulaticom
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PREVENT™ Online Calculator

primary prevention patics

® Male

10-Year ASCVD Risk Lifetime ASCVD Risk

fculated 50% cavtes

i
R imendation Based On Calculation >

i

Gender Age

20100
v D . G

Tota Lo Race ep
(mg/dL)
(9 White
225 8l
HDL - Cholesterol © African American o
(mg/al)

Other 539
32 @
Systolic Blood

ecer

Pressure Treatment for

Hypertension

123 )
Diabetes

Current Smoking

Anti-hypertensive medication

Lipid

ering medication

=

®Riskof VD

AMERICAN

EubisEdes

Atherosclerbtlc Cardlovascular
Disease (ASCVD) Risk Calculator

ORiskof ASCVD O Riskiof Heart Failure.

Welcome to the American Heart Association Predicting Risk of cardiovascular disease EVENT (PREVENT™). This
e without atheroscleratic cardiovaseular

O Female

®
%
g

app should be used for

disease or heart ailure) oy

ma. @

oy @)

PREVENT Risk Calculator

Cedars Sinai

(&
C@Smidt Heart Institute

X @drmarthagulati @)
www.drmarthaqulati.com
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Pregnancy-Related Mortality Continues to Rise in USA

Trends in pregnancy-related mortality in the United States: 1987-2017

Pregnancy-related deaths™
>

T T T T T T T T T T T T T T
1987 1991 1995 1999 2003 2007 201 2015

*Per 100,000 live births
@::3) Cedars Sinai
Smidt;Heart Institute Reference: Centers for Disease Control and Prevention. Pregnancy Mortality Surveillance System. X @drmOrthGgU|Ot| rc:,j

www.drmarthagulati.com
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N 2018 N 2019 N 2020

With persistent
racial inequities

s
=]

Deaths per 100,000 live births
8 8
o

o

Total Non-Hispanic White Non-Hispanic Black Hispanic

©@Csei(r’1?:'|:s X @drmarthagulati (@)
www.drmarthaqulati.com
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Pregnoncy Mortollty

I Hypertensive Disorder 7.4%|

Cardiovascular 15.5% I

PE 9.2%

Infection/Sepsis 12.7%

I Cardiomyopathy 11.0% I

@@ Cedars Sinai

Smidt Heart Institute

Hemorrhage 11.4%

https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pmss.html

X @drmarthagulati [@
www.drmarthagulati.com
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OVERALL

© 3357
© 63.2%

Preventable

2 )
3 /o
.
Unable to Determine

CARDIOVASCULAR AND
CORONARY CONDITIONS

© 682"

WHILE PREGNANT WITHIN 42 DAYS 43 DAYSTO 1 YEAR

33.3% @ 290% @ 41.7%
Not Preventable Not Preventable Not Preventable

©
© 46* g ez o o
@ 063.2% @ 66.7% @ 58.3%

Preventabl

Preventable Preventable Preventable

. Unable to Determine

3.5% 4.4%

Unable to Determine Unable to Determine

©O Cedars Sinai

Smidt Heart Institute

Report from Nine Maternal Mortality Review Committees 2018
Cdcfoundation.org

X @drmarthagulati @)
www.drmarthagulaticom
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CVD Assessment Algorithm

For Peri- and Postpartum Women

Red Flags
e Shortness of breath at rest Personal History of CVD
Chest Pain  Tachycardia ® Severe orthopnea 2 4 pillows Without Red Flags
Dyspnea Non-Vagal Syncope e Resting HR 2120 bpm
Orthopnea  Headache e Resting systolic BP 2160 mm Hg
Cough Visual Changes e Resting RR 230
Edema Hypotension/Hypertension * Oxygen saturations €94% with or
without personal history of CVD
PROMPT EVALUATION and/or CONSULTATIONS with MFM and
hospitalization for acute symptoms Primary Care/Cardiology
plus
CONSULTATIONS with MFM and
Primary Care/Cardiology
@@S%%ctiggfrtsligglte ©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with California Maternal .
Quality Care Collaborative Cardiovascular Disease in Pregnancy and Postpartum Taskforce. Visit: www.CMQCC.org for details X @drmOrthC‘gU|Ot| r@
www.drmarthaqgulaticom
41

Countering Rising CVD in Pregnancy ~

Pre-pregnancy CVD duri Strategies to @ E S C
factors pregnancy mitigate rise in CVD European Society
of Cardiology
+ Cardiometabolic Ischaemic heart disease Preventive efforts to
disorders (hypertension, reduce pre-pregnancy
obesity, diabetes) Stroke cardiometabolic risk factors
t Maternal age Arrhythmia Pregnancy heart teams
1 Pregnancies in women Bieart Gilure Standardized protocols to
with congenital and address maternal health
established CVD } Cardiomyopathy } emergencies
Pulmonary hypertension Advocacy efforts to increase
access to care and to lower
Hypertensive disorders societal barriers
of pregnancy
® X
wl
Q
@@ Cedars Sinai Gulati M , Minhas A. Eur Heart J, Volume 44, Issue 9, 1 March 2023, Pages 738-740, i
Sidt bieartinstitute https://doi.org/10.1093/eurhearti/ehac770 X @drmarthagulati @
www.drmarthaqulaticom
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Pregnancy = Nature's Free Stress Test

Pregnancy complications

Effective CVD risk “stress tests”

\ 4

Risk

Identify Women Who Would Benefit from
Primary Prevention Efforts to Reduce ASCVD

Brown H, Warner J, Gianos E, Gulati M et al. Circulation. 2018;CIR.0000000000000582

@::3) Cedars Sinai
Originally published May 10, 2018

Smidt Heart Institute

X @drmarthagulati [@
www.drmarthagulati.com
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Future RISk of ASCVD by APOs

CcvD HD Stroke HF

. RR 73 - RR 4.1 RR
Pre-eclampsia P o173 O0R295 (1'% 34?52: 237
(1.9-3.0)5 (1.5-21)%? (1.2-79)*? (1.9-3.0)%"
; RR1.67 RR1.83 RR1.83 RR177_  RR2.06
Gestational HTN 0321 NEEDEN (08-42%2 052)% (1627
. RR2.09 RR 125 TR OR 743
Gestational DM EDEE NUEOEN 0156)%0 (43115

RR1.38

Preterm Birth (1.21.6)5

Small for Gestational Age
» 80% of women bear at least 1 child
| > APOs: Occur in 10-20% pregnancies

CO Cedars Sinai

Smidt Heart Institute

Brown H, Warner J, Gianos E, Gulati M et al. Circulation. 2018;CIR.0000000000000582
Davis M et al JACC 2021,77:1763-1777

WOMEN AND HEART DISEASE

@ CardioSmart @
Kn ol A by

HEALTH PROBLEMS DURING PREGNANCY
can signal trouble for your heart.

Vomen 1 f having heart disesse
stroke U‘!fhdlhflmn'\q

HIGH BLOOD PRESSURE WITH PREGNANCY,
PREECLANFSIA OR ECLAMPSIA

9 . et
e
wuumuunnn
Make ruze your primary care doctor knows.
Frbiems
19_%\

f you Rad these pregmancy

Kooy s for beut
disesse e and 2 you 3¢

wtrmain o CardioSmart. org/Women

X @drmarthagulati @)
www.drmarthaqulati.com
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Potential Mechanisms for ASCVD with APOs

Hypertension I Small-for-Gestational-Age Infant l

I Preeclampsia l I Miscarriage I .
| Obesity | | Dyslipidaemia | —p s
| Preterm Birth | | High Parity |

* Placental

x : dysfunction . .
* Cardiovascular | GestationalDiabetes | *  Pre-existing risk

maladaptation * Endothelial dysfunction

* Physiological * Inflammation
glucose * Multifactorial
intolerance *  Lifestyle

@@ Cedars Sinai
Smidt Heart Institute ) i X @drmorthqgu|oti r@
Wu P, Mamas M, Gulati M. Journal of Women’s Health 2019 www.drmarthagulaticom
45

The Fourth Trimester

v Assess

Physical Exam
Blood Pressure
Cardiovascular Symptoms
Mental Health
Medication Adherence
Lactation Support
Family Planning
Barriers to Care

[
Counsel 'g Treat =

Lactation
Stress and Fatigue Management
Family Planning
Long-Term Risk of APOs
Physical Activity
Weight Management

Hypertension
Gestational Diabetes
Chronic CVD Management
Mental Health Disorders
Referral to Social Services
Referral to Primary Care or

Subspecialty Care
Screening for Diabetes,
Hyperlipidemia, and CVD Risk
Factors
Contraception
Referral to Nutritionist

Social Support
Establish Primary Care
Longitudinal Assessment of CVD
Risk Factors

Longitudinal

Stuebe A Auguste T, Gulati M. ACOG Presidential Task Force. Obstet Gynecol
2018;131:e140-50.

X @drmarthagulati @)
www.drmarthagulaticom
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[
< LIFETIME FEMALE

Sex-Specific Risk Factors for FacToR PoatevD

. h f D  YOUNGER
ASCVD: Across the Lifespan vounc
- Menarche
Young Women et
« Age of Menarche | ;:‘:"
« PCOS o - Preterm
« OCP + Smoking ) Ppsss
Reproductive Years k P PREGNANCY
* Age of 1st Birth | - Gestational
« APOs diabetes
« Fertility Treatment "‘G""'“::
* Premature Menopause/ Ovarian Insufficiency/ FHA b _p“ ; Il ;
- Preterm birth
Older Women
* Menopause
« HRT Use  OLDER
WOMEN
-Monopeun
- Hormone
C Cedars Sinai Petal Elder, Garima Sharma, Martha Gulati, Erin D. Michos replacement
Cgsmidt Heart Institute American Journal of Preventive Cardiology - June 2020 p  therapy
47

Inclusion of
Women in
Cardiovascular
Trials

@drmarthagulati
©@Csei(r’1?:'|:s @ @drmarthagulati
www.drmarthaqulaticom
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WE RAVE STUPIES OF FRUIT FLIES, MICE,
HAMSTERS, FROGS, MONKEYS AND MEN
WITH TRIS CONPITION — BUT MEPICAL
RESEARCH USING WOMEN AS SUBJECTS
JUST NEVER OCCURRED T ANYBOPY,

ETTA =2/ |
HULME ©1991 FoRT WeRTH STAR-TELEGRAWIE
@@ Cedars Sinai @drmarthagulati
Smidt Heart Institute ©) @drmarthagulati
www.drmarthagulaticom
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274 THE NEW ENGLAND JOURNAL OF MEDICINE July 25, 1991
The New England THE YENTL SYNDROME

_]ournal Of Medicine YENTL, the 19th-century heroine of Isaac Bashevis

) Singer's short story,' had to disguise herself as a man

::l":fh::‘::"#;t‘j bsic'.'.'f, to attend school and study the Talmud. Being “just

like a man” has historically been a pricc women have
had to pay for equality. Being different from men has
R Jr. MD. Charles S, A o, | meant being second-class and less than equal for most
tham . C rmott, jr., -1, ar . Amorosinoe, Jr. 8
Exocutioe Vice Presideat Executioe Secretary of recorded time and throughout most of the world. It
may therefore be sad, but not surprising, that women
have all too often been treated less than equally in
Tue CommrrTer oN PUBLICATIONS . N v .
or THE Massacavearrs Menscar SocaETy sgcml relations, political endeavors, business, educa-
lames F. MeNanasoh M T (heimen tion, rescarch, and health care.

Philip E. McCarthy, M.D.
President

“.. overall strategic commitment of the NIH to make women's health a
priority, not just in the interest of women but for the well-being of the
American people. And it is our hope that the bold and charming
heroine Yentl will survive, but that her syndrome will slip back into
history as a curiosity of times gone by.”
Dr. Bernadine Healy
@@ Cedars Sinai @drmarthagulati

Smidt Heart Institute @ @drmarthagulati
www.drmarthaqulaticom
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Women Remain Underrepresented

in Cardiovascular Trials

Globally:

“w
ALY

W

& Relatively Unstudied

[¢ c
¥ | Enroliment esp Heart Failure, CAD Trials |
% | Enroliment in Device Trials

% | Enroliment with Government Funding

Tntervention type

PPR

Giotw Eurcpea wmerca Wioatem Pactc a1 @

=] 4

Sponsor type

# |
il
H

] ) ana

@@ Cedars Sinai

Smidt Heart Institute

xurui Jin. Circulation 2020 (141), 540-548, DOI: (10.1161/CIRCULATIONAHA.119.043594) S

X @drmarthagulati [@
www.drmarthaqgulaticom
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Parameter
ABSORPTION

* Intestinal Transit Times

« Transdermal Absorption

Pharmacokinetic Impact

Slower Intestinal Transit in Women

M ransdermal Absorption in Women

DISTRIBUTION
o Total Body Water
* Women Greater Adipose Tissue

e Plasma proteins modulated by
Estrogen

“Motal Body Water in Pregnant Women & Men

M Adiposity in Women

“MFree Concentrations in Women (modulated by estrogen)

METABOLISM
e Organ Blood Flow
e Cardiac Output

« Body Fat

L Hepatic Blood Flow in Women

“MCardiac Output/ Rate of Distribution in Men vs Women

M Body Burden of Lipid Soluble Drugs in Women

ELIMINATION

* Renal Excretion

e Liver Metabolism

M Glomerular Filtration Rate, Tubular Secretion & Resorption in Men
“MRenal Blood Flow in Pregnancy by 50%

JLiver Enzyme Activity in presence of Estrogen: metabolism varies through
pregnancy, menstrual cycle, use of contraceptives, after menopause in
women

Anu Lala, ..., Martha Gulati. Journal of Cardiac Failure, 2022,28: 477-498
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SEX-SPECIFIC SEX DIFFERENCES &
METABOLISM CONSIDERATIONS IN SIDE EFFECTS

Diuretics tPlasma Plasma _ More electrolyte
o Concentration in Concentrations 30- imbalance in women
(loop & thiazide) Women 40% in women 1 arrhythmic risk
tPlasma Drug exposure to :
Beta Blockers Concentration in metoprolol 1 with lHSt 88‘ :ﬁe'gc‘g%?en
Women oral contraceptives
Renin Angiotensin tPlasma | BP with ACEi due Angioedema/Cough
Aldosterone System Concentration in to slower clearance 2X greater in women
Inhibitors Women in women Teratogenic
. 1 clearance IV
Calcium Channel I elizzimzinies oi verapamil, | clearance

oral verapamil in 1 leg edema in women

oral verapamil in

Blockers

women women vs men
Mineralocorticoid No established Early decline in 1 Hyperkalemia & 1
Receptor 5% QTTETENES eGFR in women with Gynecomastia in Men
Antagonists eplerenone (spironolactone)

1 headaches,

Isosorbide/Hydralaz No established No difference in o
. > dizziness & SLE seen
ine sex differences P response by sex i wEEn
©3 Cedars Sinai
Osm'dt HiSarEInstituLe Mihailidou A, Gulati M, Maas A. ESC e-Journal of Cardiology practice 2022; 22 X @drmarthagulati @
www.drmarthaqgulaticom
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_ Timeline of Requirements of Inclusion of Women: FDA, NIH Congress

FDA: Requirement of specific

FDA: Framework t
subgroups exclude Race & Sex areworicto

include
FDA: Pregnancy sex/gender in
device reporting

NIH: Recommended Womenbe  gyposure Registries
included in studies

E@mﬁ

Thalidomide

FDA: Removed restrictions for FDA: Expectations for
FDA: Exclusion of participation of women of medical devices
Women of childbearing potential
childbearing potential . NIH mandates preclinical
(Phase I1/1) OWHR Established (cell/animal) studies

include both sexes (2016)
Congress Mandates inclusion

of women in trials

Cedars Sinai
CC::D)Smidt Heart Institute X @drmarthagulati @)
www.drmarthaqulati.com
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And Still Women Remain Understudied, While
No One is Held Accountable....

o
2014 2018 2016 2017 2018 2019 2020
b e br Y Cardiovasculyr Diseane
\ ~— EndocnnaiogyMetaboksmBone Gasosrtenhogy
— Hermatol ogyn Coaguiaton w—irfectous Disease (non vrdl)
— e bouss Drsease (wial) — Neurology
w— Oncology —Urlogc
— DorTAIONOgy — AT OMOIARONS
Oprihaimaiogy Paychatry
Pumonary e R Drsasn
—AVERAGE

FIGURE B-1 Average % of females in trials by year of FDA approval and therapeutic

area (n = 287).
@O Cedars Sinai SOURCE: Analysis of FDA Drug Trials Snapshots as of May 2021.
Smidt Heart Institute X @drmarthagulati (©)]
www.drmarthaqulati.com
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Increase the Diversity in Trials to
Understand Sex & Gender Differences

DIVERSITY

92009
% (riti
Continue to 3 m o
Follow Metrics & 2 Apply Guidelines
m 2, Equally
Globally §/ ' -

<

o

lGender Bias

Women Focused
in Care

Centers
©s5) Cedars Sinai Improving CVD Care for
:)Smidt Heart Institute Women X @drmarthagulati @)
www.drmarthagulaticom
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WOMEN'S HEART
ARE SPECIAL

Saving Women's Hearts

Understanding Sex Differences in CVD

o HEART DISEASE IS THE #1
KILLER OF WOMEN
e e

«  Women remain underrecognized, underdiagnosed, —————
undertreated & understudied in CVD

WOMEN & THEIR HEARTS
REMAIN UNDERSTUDIED

«  Women Have Worse Outcomes after AMI: Women are Less
likely to received Guideline Directed therapies

WOMEN REMAIN
UNDERTREATED

* How can we harness the power of EHR & Al to improve the
care and remove the bias?

«  Women Need to Be Studied; Sex-Differences Exist if We Look (“*j o e

t

7

Cedars Sinai "
©@Smidt Heart Institute X @drmorthcgulon ()]

www.drmarthagulaticom
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Women’s Cardiovascular Health.
Nati ' Priori as

@@ Cedars Sinai

Smidt Heart Institute

X @drmarthagulati @)
www.drmarthaqulati.com
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Thank you!

MARTHA GULAT] Mo, Ms. FACC, FAHA
SHERRY TORKOS &sc P

@@ Cedars Sinai
Smidt Heart Institute X @drmarthagulati [@

www.drmarthagulati.com
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