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Case

» 78 year old gentleman with past medical history of
paroxysmal atrial fibrillation on warfarin, HTN
presented to hospital with complaints of shortness of
breath on exertion, lower extremity edema.

* On further evaluation patient was found to be anemic
and echocardiogram performed showed severe aortic
stenosis with LVEF of 30-35% ( unknown baseline
LVEF).

* Anemia was corrected and patient was referred for LHC
and RHC which confimed severe Aortic stenosis with
multivessel CAD







TAVR

* Transcatheter aortic valve replacement has
been commerically performed in US since

2012

* Initially was approved for prohibitive risk and
with further trials TAVR is now also performed
in appropriate patient with low risk

* Lets dive into the stages and guidelines

Table 13. Stages of Valvular Aortic Stenosis
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congenital valve |m/s with normal
anomaly) leaflet motion
e Aortic valve
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B | Progressive |[¢ Mild to e Mild AS: e FEarly LV |None
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Table 13. Stages of Valvular Aortic Stenosis
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Hemodynami
Stage Definitio Valve Anatomy Valve . ¢ Symptoms
n Hemodynamics |Consequence
S
C: Asymptomatic Severe AS
Cl |Asympto |Severe leaflet e AorticV, >4 |e LV None
matic calcification/ m/s or mean P diastolic | Exercis
severe  |fibrosis or >40 mm Hg dysfunctio e
AS congenital stenosis [ AVA typically is n testing
with severely <1.0 cm? (or e Mild LV is
reduced leaflet AVAi 0.6 cm*m?)| hypertroph| reasona
opening but not required y ble to
to define severe |e Normal confir
AS LVEF m
e Very severe AS is sympto
an aortic V. >5 m
m/s or mean P status
>60 mm Hg
C2 _|Asvmpto |Severe leaflet e AorticV..>4 |IVEF<50% [None
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Stage Def:ltl A::tl(‘:;ly Valve Hemodynamics 2?:;?:;?:: Symptoms
D: Symptomatic severe AS
D1 Sympto |Severe leaflet |e Aortic V>4 m/s |e LV e Exertional
matic  |calcification/fi or mean P >40 mm diastolic dyspnea,
severe |brosis or Hg dysfunction decreased
high- congenital e AVAtypically<1.0 |e¢ LV exercise
gradient |stenosis with cm? (or AVAi < 0.6 hypertroph tolerance, or HF
AS severely cm?/m?) but may be y e Exertional
reduced larger with mixed |e Pulmonary angina
leaflet AS/AR hypertensio e Exertional
opening n may be syncope or
present presyncope
D2 Sympto |Severe leaflet |[¢ AVA <1.0 cm? with |e LV e HF
matic  |calcification/fi resting aortic V.. diastolic e Angina
severe |brosis with <4 m/s or mean P dysfunction|e Syncope or
low- severely <40 mm Hg e LV presyncope
flow, reduced e Dobutamine stress hypertroph
low- leaflet motion echocardiography y
gradient shaws AVA <10 s IVEE




Table 13. Stages of Valvular Aortic Stenosis

Stage Definiti|Valve Valve Hemodynamic Symptoms
on Anatomy Hemodynamics Consequences
D: Symptomatic severe AS
D3  |Sympto|Severe leaflet ¢ AVA <1.0 cm? e Increased |[eo HF
matic |calcification/fi|  (indexed AVA LV relative |e Angina
severe |brosis with <0.6 cm?/m?) wall Syncope or
low- |severely with an aortic thickness presyncope
gradien |reduced Vix <4m/sor |e Small LV
tAS leaflet motion mean P <40 mm chamber
with Hg with low
normal AND stroke
LVEF Stroke volume index|  volume
or <35 mL/m? e Restrictive
parado e Measured when diastolic
xical patient is filling
low- normotensive e LVEF
flow (systolic blood >50%

Timing of Intervention for AS

Abnormal Aortic Valve With
Reduced Systolic Opening

Symptoms due to AS

v

* Vimax

* APron 240 mm Hg

Severe AS Stage D1

24m/s or

Vimax <4 m/s and
AVA 1.0 cm?

LVEF <50%

No AS symptoms

AS Stage C
(Vimax 24 m/s)

AS Stage B
Vinax3-3.9 m/s

!

LVEF
<50%

Other
cardiac
surgery

ETT with
4 BPor
4 ex. capacity

Severe AS Stage D2 || Severe AS Stage D3
DSE Vi 24 m/s at any | | AVA;£0.6 cm?/m? and
flow rate SVI<35 mL/m?

AS most likely
cause of symptoms

'

Other
cardiac
surgery

Vmax 25 m/s

OR

BNP >3x normal

IOI
2

Rapid disease
progression

Low surgical
risk

4 LVEF to
<60% on 3
serial studies

!

SAVR
(2b)




Adult Patient With AS
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Estimated risk not high
prraititrietinds High or prohibitive surgical risk

section 2.

- Procedure specific impediment

or Life expectancy with
AVR (2a) bioprosthetic (2a) accaptable QOL -1y,

Patient preferences and values

Age<esy | [Asees-soy] [ Ass-s0v |

'
[ o
LT G5
Favors SAVR Favors TAVI Favors Palliation
Age/life e Younger age/longer life |e  Older age/fewer e Limited life
expectancy” expectancy expected remaining expectancy
years of life
Valve anatomy |¢ BAV e Calcific AS of a
Subaortic (LV outflow trileaflet valve
tract) calcification
e Rheumatic valve
disease
e Small or large aortic
annulust
Prosthetic valve |e Mechanical or surgical (¢ Bioprosthetic valve
preference bioprosthetic valve preferred
preferred e Favorable ratio of life
e Concern for patient— expectancy to valve
prosthesis mismatch durability
(annular enlargement | TAVI provides larger
might be considered) valve area than same
size SAVR
Concurrent e Aortic dilation] e Severe calcification of |e Irreversible severe
cardiac conditions |  Severe primary MR the ascending aorta LV systolic
e Severe CAD requiring (“porcelain” aorta) dysfunction
bypass grafting e Severe MR
e Septal hypertrophy attributable to
requiring myectomy annular




Favors SAVR

Favors TAVI

Favors Palliation

Noncardiac e Severe lung, liver, or (e Symptoms likely
conditions renal disease attributable to
e Mobility issues (high noncardiac conditions
procedural risk with |[e  Severe dementia
sternotomy) e Moderate to severe
involvement of >2
other organ systems
Frailty e Not frail or few frailty (e Frailty likely to e Severe frailty unlikely
measures improve after TAVI to improve after TAVI
Estimated e SAVRrisk low e TAVlrisk low to e Prohibitive SAVR risk
procedural or e TAVlrisk high medium (>15%) or post-TAVI
surgical risk of e SAVRrisk high to life expectancy <1y
SAVR or TAVI prohibitive
Procedure- e Valve anatomy, e Previous cardiac e Valve anatomy, annular
specific annular size, or low surgery with at-risk size, or coronary ostial
impediments coronary ostial height coronary grafts height precludes TAVI
precludes TAVI e Previous chest e Vascular access does
e Vascular access does irradiation not allow transfemoral
not allow transfemoral TAVI
TAVI
Favors SAVR Favors TAVI Favors Palliation
Goals of Care |e Lessuncertainty |e Accepts e Life prolongation
and patient about valve uncertainty about not an important
preferences durability valve durability goal
and values e Avoid repeat and possible e Avoid futile or
intervention repeat unnecessary
e Lower risk of intervention diagnostic or
permanent pacer | Higher risk of therapeutic
Life prolongation permanent pacer procedures
Symptom relief  |e Life prolongation |e Avoid procedural
e Improved long- e Symptom relief stroke risk
term exercise e Improved exercise|® Avoid possibility of
capacity and QOL capacity and QOL cardiac pacer
e Avoid vascular e Prefers shorter
complications hospital stay, less

Accepts longer
hospital stay, pain
in recovery period

postprocedural
pain
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Annual volume of TAVR and SAVR

80,000 -

70,000 65,782 65,829 66,142
62,655 62,323

60,000 57,626
50,000 4
40,000 A

30,000

26888 26,522

20,000 4 g 25,941
20,971

10,000

8,946

o L4666
2012 2013 2014 2015 2016 2017 2018 2019

— Isolated SAVRs — All SAVRs — TAVRs

Carroll J, Mack M, Vemulapalli S, et al. STS-ACC TVT Registry of Transcatheter Aortic Valve
Replacement. J Am Coll Cardiol. 2020 Nov, 76 (21) 2492-2516.

Valve in valve TAVR implants
5,000
4,508
4,500
4,000
3,500
3,000

2,500

Volume

2,000
1,500

1,000

472
500( 322305 388

2011-13 2014 2015 2016 2017 2018 2019
m Immediate/During TAVR M Elective or Planned

Carroll J, Mack M, Vemulapalli S, et al. STS-ACC TVT Registry of Transcatheter Aortic Valve
Replacement. J Am Coll Cardiol. 2020 Nov, 76 (21) 2492-2516.

10



Risk profile of patients
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Stroke rates
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Ariel Furer. Circulation: Heart Failure. Effect of Baseline Left Ventricular Ejection
Fraction on 2-Year Outcomes After Transcatheter Aortic Valve Replacement,
Volume: 12, Issue: 8, DOI: (10.1161/CIRCHEARTFAILURE.118.005809)

m Changes in LVEF over time in all participants E Changes in LVEF over time in participants with LVEF less than 30%
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Outcomes From Transcatheter Aortic Valve Replacement in Patients With Low-Flow, Low-Gradient
Aortic Stenosis and Left Ventricular Ejection Fraction Less Than 30%: A Substudy From the TOPAS-
TAVI Registry
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Transcatheter edge to edge repair

Mitral Regurgitation
Primary Secondary

Structurally normal valve

- Leaflets - Incomplete coaptation
- Subvalvular aparatus - LV failure (ischemic or not)
- Chordae and papillary muscles - Annular dilatation related to A Fib
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Voo The COAPT Trial

Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy
for Heart Failure Patients with Functional Mitral Regurgitation

A parallel-controlled, open-label, multicenter trial in 614 patients with
heart failure and moderate-to-severe (3+) or severe (4+) secondary MR
who remained symptomatic despite maximally-tolerated GDMT

Randomize 1:1*

¥ |

MitraClip + GDMT GDMT alone
N=312 N=302

Follow-up at 30d, 8mo, 1y, 18mo, 2y, 3y, 4y, 5y

Stone et al NEJM 2018 379: 2307-2318, presented at TCT 2018

COAPT Trial

Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy
For Heart Failure Patients with Functional Mitral Regurgitation

A Hospitalization for Heart Failure € Death from Any Cause NNT (24 m): 59
300- Control group 200

250
Hazard ratio, 0.62 (95% CI, 0.46-082)

Pe
2 200 oL

Control group

150
"

. Device group
1004
20-

501 o Lscrd o0 (95% 1, 0.40-0.70)

Total No. of Hospitalizations
for Heart Failure
Patients Who Died from
Any Cause (%)

—
~ """ Device group

e P<0.001
T T T T T v T g 1 T T T T T T T g
3 6 9 12 15 18 A M ] 3 6 9 12 15 2 4
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Controlgroup 312 294 271 245 219 176 145 121 88 Controlgrowp 312 294 271 245 219 176 145 121 8
Devicegroup 302 286 260 253 236 191 178 161 124 Devicegroup 302 286 269 253 236 191 178 161 124

Stone et al, NEJM 2018 379: 2307-2318
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MITRA-FR Trial
C(;ilw {‘l @

145 not eligible

307 Randomized

3 consent Issues

(Mitraclip/: Control
152 Patients Intention To Treat 152 Patients
43 Exclusions Fo"ow-up > 99% 15 Exclusions
ESC Congress . 109 Patients  Per-protocol Analysis 137 Patients

Munich 2018

Primary Endpoint= Death and HF Hospitalization at 1 year

Obadia et al at esc 2018

Primary outcome

All cause death or unplanned hospitalization for heart failure hospitalization at 12 mon

Control group
0.5 T

Intervention group

-~

Probability of Freedom from an Event
o
T

0.3
0.2+
0.1+
Oo T T T T T 1
0 2 4 6 8 10 12
Months
No. at Risk
Control group 152 123 109 94 86 80 73
Intervention group 151 114 95 91 81 73 67

Obadia et al NEJM 2018 aug 27
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COAPT vs. MITRA-FR: MR, LV Volumes and Function

COAPT MITRA-FR
(n=614) (n=304)

EROA, mm? (mean £ SD) 41+15 31+10
- <30 mm? 14% @oso1)  52% (157/301)
- 30 — 40 mm? 46% (270/591) 32% (95/301)

- >40 mm? 41% (241/591) 16% (49/301)

LVEF, % (mean £ SD) 319 33+7

LVEDV, mL/m? (mean + SD) 101 £+ 34 135+ 35

Obadia JF et al. NEJM. 2018 Aug 27. doi: 10.1056/NEJMoa1805374; Stone GW et al. NEJM. 2018 Sept 23.

Stone et al at TCT

Difference between COAPT and mitra FR

| lcowr MitalFR

EROA mm?2 41+- 15 31+- 10
LVEDV ml/m2 101+- 34 135+- 35
Residual MR 5% 9%
Acute MR >3+

At 12 months 5% 17%

Residual MR>3+




All-cause Mortality or HFH according to severity of residual MR|

MitraClip + GDMT +——— P;,,=0.92 ——» GDMT Only

—— MR 0/1+ (N=202; 72.9%)
= MR 2+ (N=55; 19.9%)
=== MR 3+/&+ (N=20; 7.2%)

HR [95% C1) = 0.76 [0.48, 1.19] for 0/1+ v 2+
100% T HR (95% C1) = 0.36 [0.20, 0.64] for 0/1+ vs 3+/4
HR [95% CI] = 0.46 [0.24, 0.90] for 2+ vs 3+/4+

)

as.8%
37.3%

24

6 12 18
Follow-up duration (months)
Number at risk
MRO/1+ 202 176 150 134 105
MR 2+ 55 45 37 34 25
MR 3+/4+ 20 13 7 7 4

Kar et al Circulation aug 2021

—— MR 0/1+(N=21; 8.2%)
= MR 2+ (N=67; 26.1%)
—— MR 3+/4+ (N=169; 65.8%)

HR [95% CI] = 0.80 [0.37, 1.72] for 0/1+ vs 2+
100% HR [95% C1] = 0.43 [0.21, 0.88] for 0/1+ v3 3+/4+
HR [95% C1] = 0.53 [0.36, 0.78] for 2+ vs 3+/d+

6 12 18 24
Follow-up duration (months)
Number at risk
MRO/1+ 21 16 13 12 10
MR 2+ 67 57 a7 39 20
MR 3+/4+ 169 107 9 56 a1

cor Lot

1.

2a B-R

Otto et al JACC 2021

In patients with chronic severe secondary MR related
to LV systolic dysfunction (LVEF <50%) who have
persistent symptoms (NYHA class I1, 111, or IV) while
on optimal GDMT for HF (Stage D), transcatheter
edge-to-edge mitral valve repair (TEER) is reasonable
in patients with appropriate anatomy as defined on
TEE and with LVEF between 20% and 50%, LVESD
<70 mm, and pulmonary artery systolic pressure <70

mm Hg.
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Severe MR Stage D
(RVol 260 mL, RF 250%,
ERO 20.40 cm?)

‘ LVEF 250% ‘ ‘ LVEF <50% ‘
Severe Persistent
persistent symptoms on

symptoms on i
optimal GDMT optimal GOMT
and AF Rx i
Mitral anatomy
favorable
LVEF 20%-50%
LVESD <70 mm
PASP <70 mm Hg
Transcatheter
(A% (sthr)gerY edge-to-edge MV
repair (2a)

Severe
symptoms

MV surgery
(2b)

Undergoing

CABG

MV surgery*
(2a)
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