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PPM occurs when the effective orifice area (EOA) of the implanted prosthesis is too
small in relation to the patient’s body size, resulting in abnormally high
postoperative gradients.

PPM SEVERITY DEFINED

t t

Indexed EOA (aiini) 0.65 0.85
= EOA/BSA

Dahou, ef al., Prosthesis-Patient Mismatch After Aortic Valve Replacement. Curr Treat Cardio Med. 2016; 18: 67.
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Percent of Valve Size by PPM Group

Mortality
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59,779 patients 265 years undergoing isolated AVR between 2004 and 2014
54% moderate PPM and 11% severe PPM

1.32 HR for Mortality 1.37 HR for HF Readmission 2.68 HR for redo AVR
severe PPM vs. no PPM severe PPM vs. no PPM severe PPM vs. no PPM
Adiusted survival 3 Adjusted resdmission for CHF | Adjusted readmission for redo AVR
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Fallon JM, et al. Ann Thorac Surg 2018;106(1):14-22
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62,125 TAVI patients from 2014 to 2017, including BE and SE valves

Histogram of EOAI Prosthesis-Patient Mismatch (PPM)
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Severe PPM increases mortality after TAVI Female sex, Valve-in-Valve, and small TAVI valves predict severe PPM

Ilnr-'n.rq- 1 —_— 1 il B ™ e I
5 4 |
Severe PPM e
W -
~~" No PPM + Mod PPM
5 g [ e T N T e
F v i el Pl el T
LER : a4 ' ' = - 1 J Vibve wow a1 mm
" : . . 8 i L W ipew () urell ssreane |
Manths from Procedune
Liswyim L0 o g Y e ol |
Pl
Serv PPN (E00A « 065 omim) Mboud PP (ECAL 0650 ES emvjim) P

bex PPM (EDA =0 8BS cmv e} Yo W B g T w2

Wembser ot Hel Adwirting For Baselene Dovariaies
- et T il Bagur giialsen

Day 0 Lok 4 Manem & bl 1) f
[ 1
e PP 11635 QR0 .7 IR} / J : ¥ iy T ‘
bcad] PR A9} 9% Iy LY L1 . E 2
Ol Bt MY 1) foe haweee PP ! 5
S PP 4153 1616 1976 2030 ;; "
b |
2y
e
b

HF hospitalization: severe PPM vs. no PPM: 14.7% vs 11.9%, p<0.001 1", ,-\ ) I /
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At 1 year Severe PPM women are at

All PPM 32.8% and severe PPM 7.2% higher risk for Death Stroke or
Rehospitalization
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Effect of severe PPM on post Valve-in-Valve Rates of elevated gradient post Valve-
outcomes in-valve
p =0.001 o g <0001
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In 1168 patients with AVR, 89 (7.6%) had pre-existing severe PPM Proportion of high gradients between self-expanding and balloon- R £

Severe PPM pre-TAVI was associated elevated post TAVI gradients, expandable pre-existing severe PPM R &

higher mortality at 30days and lyear. (34% SE vs. 78% BE; p < 0.001) A
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Pibarot P, et al.JACC Cardiovasc Interv 2018;11:135-141 : t\ \’ 4 i w A
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3 Types of Valves — different True ID

Porcine Leaflets Pericardial Pericardial
Mounted inside Leaflets Mounted Leaflets Mounted
inside outside
: - True ID <21
Increases
Risk of PPM R
D ¢
[y | v B
& 1 “1':[

¥  «
True ID = Stent ID = 2mm True ID = Stent ID = 1mm Stent 10 =True ID k ﬁl’y[
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SouhCl..e  Bioprosthesis valve fracture in VIV TAVI

v U

BVF before TAVI BVF after TAVI
Advantages — Easier to implant self-expanding valve with less sizing - Better TAV expansion, especially in balloon-expandable
mismatch valves
— Can confirm successful fracture before finalising TAV size | — Less risk of acute severe aortic regurgitation
Disadvantages | — Acute severe aortic regurgitation causing haemodynamic | — TAV migration or embolisation
collapse — Acute TAV failure from leaflet injury
— May need to post-dilate to optimise haemodynamics — Unknown effect on TAV durability

e M/lm
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Minimizing prosthesis patiIt mismatch is not a luxury ...
It is key to improvinglhe durability of the THV

It has an impact on patient’s survival
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Mean gradients and EOA were measured by the echo core lab in PARTNER | and |l
CoreValve US Pivotal Trials, and Evolut R US IDE Clinical Study

EOAs of normal transcatheter valves

TABLE 2 Mean Gradient and EOA for Balloon-Expandable SAPIEN Valves

Prosthetic Valve Size, mm

Valve Herstion 20 13 26 19 All Sizes p Value

SAPIEN

ECA, cm” MA 156 = 0.43 (1,112) 1.84 £ 0.52(1,130) MA 170 + 0.49(2,342) <0000

Mean gradient, mm Hg MA 9.92 £ 427 (1,212) 876 = 3.89 (1,130) MA 936 + 413 (2,342) <0.001

ol MA 053 £ 0.8 (,212) 053 + 013 (1,130) H& 053 + 013 (2.342) 0.64
SAPIEN XT

EOA, o’ MA 1.41 + 0.30 (545) 1.74 + 0.42 (673) 2.06 = 0.52 (251) 1.67 + 046 (1471)  <=0.000

Mean gradient, mm Hg MA 1041 = 374 (545) 924 £ 157 (675) 836 = 31.14 (251) 952 £+ 3.64 (1471}  <0.0D0

ovl MA 052 + 0.10 (545) 0.54 + 0.1 (&75) 0.53 + 0.1 (251) 053 £ 0N 04710 0.004
SAPIEN 3

EOA, crm® 122+ 022 (47) 145+ 026 (471) 174 + 0.35 (626) 1.B9 + D37 (326) L6565+ 038(1470) =00

Mean gracdient, mm Hg 1623 = 5.01(47) 1279 £ 4.65(471) 1059 % 388 (626) 928+ 316(326) 1.8 435014700 <0000

oWl 0424+ 007(47) 043+ 0.08(47) 043 £009 B26) 040+ 0.00(326) 043+ 0.09 1470) <000
TABLE 4 Mean Gradient and EOA for CoreValve and Evolut R by Valve Size in Native Aortic Stenosis at 30 Days

Prosthetic Valve Sre, mm
Valwe Iteration 13 6 o) n All Skpes p Value

Corevalve

EQA, e 112 + 0.35 (15) 174 £ 049 (289) 1.97 £ 053 (446) 215 £ 072 (81) 1.88 + 056 (B35) <0.000

Mean gradient, mmHg 1443 L 572(22) 8374+ 3.82(307) B.BL L 417(478) 955 £ 3.44(83) 8.85 L 4M(B90) <0.0MM

oVl 04 +009(200 O059+015(300) 0540020463 049 +012(83) 055+013(868) <00
Evolut R

EOA, e .09 + 0.26 (3) 1.69 = D40 (A1) 1.97 + 0.34 129) 260 £ 073 (32) 2.01 = 0.65 (255) =00

Mean gradient, mm Hg 14.97 + 7.15 (3) T.53 + 265 (F7) T.B5 = 3.08 (4) 630 +3.23 (50 7.52 + 3.19 (278) <00

ol 0.42 L 0.04 (3) 0.61 4+ 0.3 (75) 059+ 004 (135) 058 £ 015(55) 0.59 L 0.14 (268) 0.09

Hahn, et al., Comprehensive Echocardiographic Assessment of Normal Transcatheter Valve Function.

J Am Coll Cardiol Img. Published online June 8, 2018.
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SMART Trial Design

Prospective, randomized controlled, post-market trial conducted at 83 international sites
All-comer trial with all surgical risk categories including bicuspid patients

716 Patients Treated Key eligibility
« Symptomatic severe AS*
: (N=355) - Small aortic annulus (<430 mmZ2 by MDCT)
Randomization Medtronic Evolut PRO/PRO+/FX
1:1 stratified by site & Co-primary endpoints powered at 1 year
sex -
(N=361) » Co-Primary Endpoint 1: Composite of
Edwards SAPIEN 3/SAPIEN 3 mortality, disabling stroke, or heart failure
Ultra rehospitalization through 12 months

» Co-Primary Endpoint 2: Bioprosthetic
valve dysfunction through 12 months

5 — *AVA =1.0 cm? (AVAI =0.6 cm?/m?) or mean gradient 240 mmHg or max velocity 24.0 m/s; 30-day predicted B

;_._fM ART Trial risk of surgical mortality <15% by heart team assessment.
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SMART Trial results at 1 year: Hemodynamics
Tas Mean gradient and effective orifice area - Mean gradient 2 20 mmHg at 1-year visit
E " o
< , 32'5 1.95 2.00 1.08 40? 2 50% 1 Difference, -18.3% (95% C1 -23.1%, -13.4%)
i 1 o * - . i _ | p<0.001 for superiority
z s 3 152 1.50 o *g 40%
e 15 - Y —= - - 30 E
< _ p<0.001 for all follow-up time points o B 30% 1
e 11 ovs v 14,8 14.4 157 r203 & 20.3%
g 0.78 R X i A=y || € 29% 7
097 7 — Evolt - | ] 103 g 1o A
% 0 —SAREN - ' T 0 % i 2.0%
. . 0% -
Baseline Discharge 1 Month 1 Year Evolut SAPIEN
Time Post Procedure N=208 N=301
Doppler velocity index at 1-year visit Severe prosthesis-patient mismatch (VARC 3) at 1-year visit
Mean, Difference, 0.19 (85% CI1 0.17, 0.21) 0 o, _ Difference, -6.8% (95% C1-10.9,-2.7)  9.8%
% i0 - 0.63£0.14 p<0.001 E 10% p=0.001
; 08 - Mean, -ﬁ_ E%
= 0.44 0.10
5
2 04 A * o .
& =
A 0.0 - E 0%
Evolut SAPIEN SAPIEN
N=287 N=281 N=266

a )

' SMART Trial

2 ‘Values based on indepandent Echocardiography Cora Laboralory (Mayo) assassment.
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Clinical outcome composite & components through 2 years Bioprosthetic valve dysfunction through 2 years
60% - Mortality, Disabling Stroke, or HF Rehospitalization Difference, -35.9% (35% CI -43.0%, -28.7%) Evolut  SAPIEN
p<0.001 (N=350)  (N=365)
son HR 1.01 (95% C1 0.71, 1.43) 80 -
o Log-rank p=0.97 Evolut SAPIEN
2 og p= 2vers | (YOS eat) o 18.4% BVD composite 125%  48.4%  <0.001
§40% 1 2 9 9
& Allcause oo . o E .0 ())HSVD 47%  424%  <0.001
'530% | 2 years mortality § b
En 1 year 17.6% SAPIEN 5 20 (NSVD 6.7% 180%  <0.001
£20% 10.6% SAPIEN 17.8% Evolut m:‘:::‘: 4.7% 3.2% 0.30 gﬁ
8 9.7% W € @ Thrombosis (clinical) ~ 0.3%  12% 0.7
e 10% 1 8 20 4
) K 12.5%
" SRRy  6.1% 6.0% 0.95 10 & Endocarditis 2.2% 2.6% 0.76
0 3 6 9 12 15 18 21 24 o , )
No. st Risk Months since procedure 0 AV Reintervention 0.9% 0.9% >0.99
Evolut 355 340 325 310 230 215 Evolut SAP|EN
SAPIEN 361 353 335 37 208 220 HSVD = Mean gradient = 20 mmHg
[ g N NSVD = Severe PPM through 1

ar per VARC-3 or 2moderate tolal AR
Y N “ N 4 | =2
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73 year-old female patient;

Weight 58 kg; height 159 cm; BMI 23; BSA 1,59

CRF: Dyslipidemia

Clinical presentation: Severe, symptomatic aortic stenosis, dyspnea NYHA Ill. Recent hospitalization for
heart failure.

TTE: LV 61/48; EF 40%; global hypokinesis; peak aortic velocity 4,6m/seg; aortic gradient 72/43mmHg; area “
0,6; moderate/severe mitral insufficiency; PASP 40mmHg ~

Coronary angiography: moderate LAD and CX disease.

Comorbidities: Asthma on treatment (Budesonide)
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Distances i 34 ] Contrast 407 "

Distance to RCA Ostial plane _ _

Distance to LMCA Ostial plane 8.8 mm

Left Coronary Sinus Height 16.3mm

Right Coronary Sinus Height 17.9mm

Ascanding Aorla

Non-Coronary Sinus Height 189 mm
Average Sinus Height 17.7 mm
Annulus Angulation 48 4 deg
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Patient-related factors

o G )
biological sex [ Female v]
chronic lung disease & yes -
extracardiac arteriopatny @ - no
poor mobility @

previous cardiac surgery ©
active endocarditis @
critical preoperative state @

renal impairment @

diabeles on insulin

[ moderate (CC 50-85 mUmin)

EuroSCORE Il

Cardiac-related factors

C©CS angina class 4 @ Cn
LV function [ moderate (LVEF 31%-50%) v]
S C 3
pulmanary hypertension € [ moderate (PA systolic 31-55 mmHg) vJ
NYHA class [ )

Operation-related factors

surgery on thoracic aora €@ Cn
urgency of operation © { elective v]
weight of operation € [ single non CABG v]

EuroSCORE I

2.64 %

Based on the information you have provided... if 100 people with a

similar condition had a similar operation, 2 to 3 may be expect to die,

whereas 97 to 98 would be expected to survive. Your EuroSCORE
is 2.64.
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INST CARDIOVASCULAR ROSARIO ;
| GENERO [NO ESPECIFICADO|
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INST CARDIOVASCULAR ROSARIO

> - 2024-8-30 11:2(
ID CAMA [SALA 2 [NOMBRE] [GENERO [NO ESPECIFICADO] ID PACIENTE
Page 1/
FC:104 ER:0 PAP:TIR/S(77) | 1 0L - ST 010 (o ViSRS S S
VPC:0 CO: (B):ne- P2!119/5(56) | w e
Sp0::90 I T o s B

SpOx AL L AL LN A S/AL ! I | | | | | ‘ | I
Ecocrd. adultos TIs0.6 MI 0.1
S5-1 .
17Hz A g " M3 M4
17cm " +61.6
2D / = +IVT VAo . |

72% < : Vmax 184 cm/s
g gg'. yu 3 x> Vmedia 111 cmis

Armi’mGraI ' - GP max 13 mmHg
FC [

B - . :  GPmedio 6 mmHg
4000Hz - . VT 27.2cm
FP 399Hz . -61.6
2.5MHz cmis

cw
50% {4 ‘ -100
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e Calculate the minimal prosthesis EOA required for each patient
Minimally required EOA = BSA x 0.85

» Select the appropriate prosthesis. (Expected EOAs for each size of each product)

e Supra-annular design THV should be selected to avoid PPM especially in patients with a small
annulus

* Consider post — dilatation for patients at high risk of PPM. (Post dilatation may have “root
enlargement effect”). (Balloon valve fracture for VIV after SAVR)
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