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Executive Summary

Comparisons of safety and efficacy of sutureless (or rapid

deployment) and conventional aortic valve replacement

Jae Woong Choi!, Ho Jin Kim? Joon Bum Kim’, Sak Lee’, Cheong Lim®,
Byung-Cheul Chang’, Na Rae Lee®, Youshin Suh®, Ho Young Hwang',

! Seoul National University Hospital

% Asan Medical Center

3 Yonsei University Severance Cardiovascular Hospital
4 Seoul National University Bundang Hospital

> CHA Bundang Medical Center

® National Evidence-based Healthcare Collaborating Agency

U Introduction

The prevalence of degenerative aortic valve diseases has increased with
longer longevity due to the advances in health care. As preoperative and
perioperative managements have improved, older-generation patients are
being considered as candidates for operations regarding aortic valve diseases.
Since prolonged cardiopulmonary bypass (CPB) time in older patients with
significant comorbidities is associated with elevated risks of postoperative
complications, sutureless aortic valves have been developed and used as a
technique to decrease CPB time.

In this analysis, we assessed the use of sutureless aortic valve after its
introduction to South Korea and compared the clinical results of sutureless
aortic valve replacement (SAVR) to conventional aortic valve replacement
(CAVR).



J Methods

A total of 4,899 patients who underwent aortic valve replacement (AVR)
from December 2016 (The date since screening insurance coverage was
provided for those undergoing SAVR in South Korea) to December 2018 were
selected from the National Health Insurance Service Database. After applying
the exclusion criteria, 4,872 patients were reviewed. Among the 3,173
patients who received aortic valve replacements using bioprosthetic valves;
2,532 patients underwent SAVR and 641 patients underwent CAVR. After
propensity score matching (PSM) based on comorbidities and combined
procedures, 639 pairs were selected. The mean follow-up duration was
11.8+7.3 months.

O Results

Among the 4872 patients who underwent AVR during the study period:
mechanical valves were inserted in 1493 patients, conventional aortic valves
in 2693 patients, and sutureless aortic valves in 686 patients. The percentage
of sutureless aortic valve used among all bioprosthetic valves were analyzed
every 6 months. The percentage of SAVR among bioprosthetic AVR showed
an increasing pattern (from 14.2%, 20.2%, 22.7%, to 24.0%) since January of
2017, and this was particularly high in patients over 70 years old (27.5%).
Based on the number of cases of AVR performed, medical institutions were
divided into 3 levels of expertise. SAVR was more frequently performed in
medical institutions with a higher expertise level.

Among the 3173 who underwent AVR using bioprothetic valves, in-hospital
mortality within postoperative 30 days was 3.9% and postoperative
complications included stroke (2.8%), pacemaker insertion (1.6%), reoperation
due to bleeding (5.0%) and acute kidney injury (5.0%). The incidence of
pacemaker insertion was statistically higher in SAVR than CAVR (3.9% versus
1.0%). There was no statistically significant difference in the 2-year overall
survival between the SAVR group and CAVR group (87.2% versus 87.5%).



After propensity score matching, there was no statistically significant
difference between the SAVR and CAVR group in the 2-year overall survival
and postoperative complications such as stroke, infective endocarditis, re-do
AVR. and acute kidney injury. The incidence of pacemaker insertion within
2 years after the operation in the SAVR and CAVR group was 1.9% and 5.7%,
respectively. This was statistically significant both before and after PSM.

O Conclusions

After the introduction of sutureless aortic valves, the use of sutureless
aortic valves has consistently increased especially in medical institutions with
high expertise levels. The 30-day in-hospital mortality and 2-year survival
rate was similar in the SAVR and CAVR group. The incidence of
postoperative complications including stroke, infective endocarditis, re-do
AVR, and acute kidney injury were comparable. However, the incidence of
pacemaker insertion was statistically higher in the SAVR group compared to
CAVR group. As some recent literature have suggested, SAVR may produce
favorable hemodynamic outcomes. However, whether the shortcomings of
SAVR, such as high incidence of pacemaker insertion and paravalvular leaks,
can be overcome is still unclear. Therefore, further research on methods to
improve complications of SAVR and improve long term survival rates is

needed.

Key words

aortic valve replacement (AVR), sutureless aortic valve replacement (SAVR),

conventional aortic valve replacement (CAVR)
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@ One-year outcomes after rapid-deployment aortic valve replacement4
J Thorac Cardiovasc Surg 2018;155:575-85
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Ann Thorac Surg 2018;106:1742-50

201295 20179714 & 207119 oA 902%9] EAlA Edwards INTUITY
Valve system= 0]%6}01 SAVRE A3t s EA46lict. SAVRE A3E2
95.9%R2H, 30 AMTES 2.8%AH. e F ATHHE7] AU 6.9%] SAlA
At 449 AL 86%AoH, & A AL A7t AU AL AMo] HHo]
e AL AR Aol Gt lgelAR Selsigic

~ ojgrelole] 20749 B AW ATE, F 90289 BAIA & HAS B

4) Young C, Laufer G, Solinas M, Alamanni F, Polvani G, Podesser BK, Aramendi JI, Arribas J,
Bouchot O, Livi U, Massetti M, Terp K, Giot C, Glauber M. One-year outcomes after

rapid-deployment aortic valve replacement. Ann Thorac Surg 2018;106:1742-50.
5) D'Onofrio A, Tessari C, Filippini C, Bagozzi L, Diena M, Alamanni F, Massetti M, Livi U, Di

Eusanio M, Mignosa C, Russo C, Rinaldi M, Di Bartolomeo R, Salvador L, Antona C, Maselli
D, De Paulis R, Luzi G, Alfieri O, De Filippo CM, Portoghese M, Musumeci F, Bortolotti U,
Gerosa G. Early and Mid-Term Results of Rapid Deployment Valves: The Intuity Italian
Registry (INTU-ITA). Ann Thorac Surg 2018;106:1742-50



@ Aortic Valve Replacement With Perceval Bioprosthesis: Single-Center
Bxperience With 617 Implants®

Ann Thorc Surg 2018;105:40-6

2011958 20159 714 61789 Aol Perceval valveE ©|-&5te SAVR
= AR RS ZASAH 30Y€ AFTES 1Lo%%eH, 47579 SReIM i
A5 dedueAgee] ARFEUNT. #4 #F VIR 08 16371 olfleH,
49 AEEE 91.3%HoH, 30¢Ulel ATAHEET] AUES 5% FAIA Y3
Hom, S5k ol Wy FHE £52 379 SAA QI
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2.2, MEAXY HSYHAX[ekaat 7[Z2| W TAX|eks1te] Hlu St

Rapid Deployment Aortic Valve Replacement: Excellent Results and
Increased Effective Orifice Areas?)

Ann Thorac Surg 2018;105;24-30

2011958 20179 74 2AWEE olgste] wHAgaES AT EAMA
E

p
SAVRo] Aufetoluf s 7hEAZb, disd ARl FoSHA HHoH, SAVR St
Hoh g 2 2719 [z kg ARIeigth disdaete 3 g 4 Aoleh die

6) Concistré G, Chiaramonti F, Bianchi G, Cerillo A, Murzi M, Margaryan R, Farneti P, Solinas M.
Aortic Valve Replacement With Perceval Bioprosthesis: Single-Center Experience With 617
Implants. Ann Thorc Surg 2018;105:40-6

7) Rahmanian PB, Kaya S, Eghbalzadeh K, Menghesha H, Madershahian N, Wahlers T. Rapid
Deployment Aortic Valve Replacement: Excellent Results and Increased Effective Orifice Areas.
Ann Thorac Surg 2018;105;24-30
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2.3. ME =4

Sutureless  Perceval Aortic Valve Versus Conventional  Stented
Bioprostheses: Meta-Analysis of Postoperative and Midterm Results in Isolated
Aortic Valve Replacement®

J Am Heart Assoc. 2018;7:e006091

Perceval valve®t 7|&9] kS H|wsh 6709 Ao Wiote] meta analysisg
At A3 (upRe AA 20169 12¥) 63999 Perceval AR} 71E9] ﬂx}
76098 dist & AAE vl EASHH. e T A 2.8%, 2.7%E F
Zhl 23k AJolE HolA| dgkon, & —T— Q d —f:’ Perceval group0ﬂ/~1
FosHA l5‘"“4(7.9% Vs ‘7) :I_Ei‘% & T AR LT £¥o| Perceval

A}

Perceval group®] 7]&9] %3

Ol
jabad
o
fr
N, -{O{t

=
>~l

o

fuj
N

N

] sjsjol 9l E A ol Bk

8) Meco M, Montisci A, Miceli A, Panisi P, Donatelli F, Cirri S, Ferrarini M1, Lio A, Glauber M.
utureless Perceval Aortic Valve Versus Conventional Stented Bioprostheses: Meta-Analysis of
Postoperative and Midterm Results in Isolated Aortic Valve Replacement. ] Am Heart Assoc.
2018;7:e006091
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Early Clinical Experience with Sutureless Aortic Valve Replacement for
Severe Aortic Stenosis?
Korean ] Thorac Cardiovasc Surg 2018;51:1-7

20149 12¥%E 20164 697FA] 1299 EAO|A Perceval valveE ©]8-5tq
SAVRZ Al¥gt @A) ZAys BASIY Bt STS scoreZt 9.2&8 1T
A R ARESIGioH, T AHH7| 7t AR 9458, die® AAAIRE
54.9% ot e & oA B T % ¥YAel=13.9 mmHgE I
Holow, QATAEE7lE 149 oA ASlsioith. & & AMES §lgled, 1

4 AEEL 833%2 A=Y

— 5% TAFF PR (STS score )B) A SAVRS AHetel +4 F Aol 9
L 95d 271 g HoiE 1 oo A I BAE o B e a7

9) Kim DJ, Kim HH, Lee SY, Lee S, Chang BC.Early Clinical Experience with Sutureless Aortic

Valve Replacement for Severe Aortic Stenosis. Korean ] Thorac Cardiovasc Surg 2018;51:1-7
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= TE=3
CHAIRY =Y 71E 2016.12.01. - 2018.12.31.
- ChSomatR|ales X|FS(01793, 01799)7 Qs CHARY
N 2007.01.01. - 2018.12.31.(12744x)

BY3UY AYuEYTARY A2 7% 20164 129 1978 20184
129 3149 AEREH hEHEAEE AATEO1793, O1799)% T
o WARICA U R Felskrt

4
re
A,
o3l
o

o

x| A= ma} Meac HlZ
ey G2001002, G2001003, G2001034, G2001102,
“;f’l 01793  G2001103, G2001121, G2001134, G2001203, ZXimaf

(2001221, G2001234, G2001321
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x| 3= mal y=3C H1
G2011003, G2011007, G2011011, G2011012,

7|t
G2011021, G2011034, G2011129
(G2301034 Perceval S.
HiSg HAUXeks 01799
(G2301002 Intuity

O E37|E: 2016.12.1.-2018.11.307A] =jollA] tizHee2Asto g o samut]
Zag Ay Hk2 gkt

@ Aol

WeEsy qEundAns @9 @ %o E4S 194 o] fsumeAy
$8 AW RE WS PO sglon, e meh £52 wekd Weol
o= P Aglaolch

SAVRZ} CAVRY] HlmE SajMs ®l2g Tt xAmee ogd dhEmmu

59 W oaolA 20169 128 olFol WIAR $& AWmdelo] gl oy

A, A AE A 9=717H2007-2018') AHZADBelAl FerE iR 2018

@ 1280 qiefaaAskes T2 e &

T+ Bt 7hetA g2 e Adsklth Eet A

A= A WA AmE EAL] Ege, olF Ame
e ool Aol
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i 20164 128 OJO| HOpE AL QU 5O
S Ee s B
. XIZIDB 42t

- 2018 128 HSHULA[e=E

g 717K2016.12.01.-2018.12.31.) 2 O|MQ| ChEwmar +22 A
Sl HSHHAREES 7IEC2 EMot, F Wi +52 2l £
Ol ALEolt =4 X=0lid= KI<fe!

14



1.3. 2t A SHF Fo

SAVRI} CAVRE] A= a3t v]wo] st Ay th3y)t o] oot ¥rHIE3-1).

o
Outcomes Definition (&9l)
Death & S MY AIZE
Cardiac death & S AT MUK AL ARRI2I(120-152)2 Holst
2= M MY I BAYY EE AYHIS(G45.x, G46.x,

Stroke new onset

= ) H34.0, 16016907} 91T, 42 S0 LS5 AHTCT} 9 o)
=3 =0

o [ o
0| U= B2

A Y RN A 2R, SRR, SEREe)

o=

Pacemaker insertion

(QIZAIET| Ato) HUE 2871 AXIE(00203, 00204, 02004) MXIZEIL Q=
22
ChsSEISRIES B8kl 308 oiliel TR Bixjer Sisiax

_ =OIMQ YULHR Y5 OIZoIH FolFt
Hospital stay length

(RH2712h

— o L1
Hospitalization cost(Z U#HIE)  HSUHUXSE0) i3t & L2HIE
AV Reoperation TIZLHS0f CHSUmAIR|Es(01793, 01793) & HEMmTary
(CHSHHAF D) H£(01783) MRIZE7} U= ALVt Q= ER

A Ol & XAMH O] HAMH ZHAM A||_ Ot AMH3C |33
T= 902 £ TS3 = —rooo'“ oDoo o H_H:I oo—l—( ,
Infective endocarditis (Z&HAAILIRIS)

Acute renal failure or renal & ™ FHEM XHX|F=(07020, 07021, 07031, 07032
replacement therapy 07033, 07034)7t g, = & FHEM HMX| ZEIt U=
(SEAET 9 AOiH| O W) L

Reoperation due to bleeding

(B2 0I5t THi2)

£82 0I5t Mis MITE(01360)7} U= AR

st ghso] AN IHE TR A, Y, deuluetx]dedt
o] X3l 58t $&(combined operation), AHE(S, 1Y, IAEEF, T
HA% IAFsHAL HEdAeh TxIdAs AR g4 AR, gy, Al
A% 9 ZALFHAEA|4(Charlson comorbidity index, CCDE E3Ict. 9&
7139 Rzl 98l ¥k 5 B JFE 1Esh| A d5r|HE dew

TAgE Al RS ST Hez T s el ATYee, SOy



Wosso] e Teol AT Aot

SHt & (combined operation)

XMx|ZE

Tricuspid Valve surgery

01760, 01781, 01791

Mitral Valve surgery

01730, 01782, 01792

Arrhythmia surgery or Cox maze

02006, 02007

Aorta surgery

02031, 02032

Coronary artery bypass grafting

01641, 0AB41, 01640, OAG40, 01648, OAGAS,
01649, 0AB49, 01647, OAGAT7

Cle WAt disdidy e agiAd 7Iees 37 19 ol =+

& C
A 9 BN Y] AEAER HOolglrhI#3-3, #3-4).

g 44 3= (ICD-10)
Malignancy or cancer C00.x-C99.x
Hypertension [10.x-113.x, 115.x
Hyperlipidemia E78.0, E78.1, E78.2, E78.3, E78.4, E78.5

Chronic lung disease
(COPD/emphysema/asthma)

Coronary artery disease

Cerebrovascular disease

Peripheral vascular disease

Renal disease

Congestive heart failure

127.8, 127.9, J40.x-J47 x, J60.x-J67.x, J68.4, J70.1, J70.3

[20.x, 121.x, 122.x, 125.x

G45.x,

G46.x, H34.0, 160.x-169.x

1170.x, 171.x, 173.1, 173.8, 173.9, 177.1, 179.0, 179.2,

K55.1,

Kbb.8, K55.9, 795.8, 795.9

NOO, NO1, NO2, NO3, NO4, NO5, NO6, NO7, NO8, N10,

N11, N

12, N13, N14, N15, N16, N17, N18, N19, N25,

N26, E102, E112, E122, E132, E142, 749.0-249.2, 794.0,

799.2
109.9,

111.0, 113.0, 1N13.2, 125.5, 142.0, 142.5-142.9, 143.x,

16



e

A9 JE (ICD-10)

Diabetes mellitus

150.x, P29.0

E10.0, E10., E10.6, E10.8, E10.9, E11.0, E11.1, E11.6,
E11.8, E11.9, E12.0, E12.1, EI2.6, E12.8, EI2.9, E13.0,
E13.1, E13.6, E13.8, E13.9, E14.0, E14.1, E14.6, E14.8,

E14.9; E10.2-E10.5, E10.7, E11.2, E11.5, E11.7,

E12.2-E12.5, E12.7, E13.2-E13.5, E13.7, E14.2-E14.5,

E14.7

Liver disease

B18.x,K70.0-K70.3,K70.9,K71.3-K71.5,K71.7,K73.x,K74.x,K
76.0,K76.2-K76.4,K76.8,K76.9,294.4; 185.0, 185.9, 186.4,
198.2, K70.4, K71.1, K72.1, K72.9, K76.5, K76.6, K76.7

H 3-4 Z258HX|4(Charlson comorbidity index)

2y oY 3C 71EX|

oM 121, 122, 1252 1

o 143, 150, 1099, 1110, 1130, 1132, 1255, 1420, 1425, 1426, 1
1427, 1428, 1429, P290

R 170, 171, 1731, 1738, 1739, 1771, 1790, 1792, K551,

URHPTE 1
Kbb8, K559, 7958, 7959

= e G45, G46, 160-169, H340 1

|0 FOO-FO3, G30, FO51, G311 1

DR &St J40-J47, J60-J67, 1278, 1279, J684, J701, J703 1

Zelxridet M05, MO6, M32-M34, M315, M3b1, M353, M360 1

ASHIY K25-K28 1

- B18, K73, K74, K700-K703, K709, K713-K715, K717,

%5 s 1
K760, K762-K764, K768, K769, 7944

S10| ol Sk E100, E101, E106, E108-E111, E116, E118-E121, 1
E126, E128-E131, E136, E138-E141, E146, E148, E149

- E102-E105, E107, E112-E115, E117, E122-E125, E127,

SHE St Yy 2
E132-E135, E137, E142-E145, E147

BRMOMH| G81, G82, G041, G114, G801, G802, G830-G834, G839 2

- N18, N19, N052-N057, N250, 1120, 1131, N032-N037,

N 2
7490-7492, 7940, 7992

2 C00-C26, C30-C34, C37-C41, C43, C45-C58, 2
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23 48 Ic 718
C60-C76, C81-C85, €88, C90-C97
K704, K711, K721, K729, K765, K766, K767, 1850,

SSC 0o 7Halst 3
&Sk Olgs 2 1859, 1864, 1982

Ol ot C77-C80 6
SRATIoZLS B20, B21, B22, B24 6

¥4 A (propensity score matching, PPM)HHS o-85t91, AFH4E= ZAA
El3] AR oA WEE(SAVR IF vs CAVR 18)e AapHss, o, A4, 54t &
<, A¥9, CClL, 9a71#e] deduites SlaE SHHSTE otof, ZF &AL SAVR
aF0l 2 SERE S A% MAA SAVR 152 CAVR 253 1:1 "
Stlar, IS SAVR 1F9 7t tiidAtel et CAVR & A &2 Wi =A] gt
Holols CAVR 1&9 tdA FolA SAVR 159 g oA Bddeet o
0.1°]W(caliper 0.1)°A 7F 7Pk AFHASTE e AR 913 &2 A5

(greedy matching).

e T A, S 2 8w B2 20189 12€ 31971A] 4

E W 2 TR AR Ao

= T W8E Hue A

Al AZM= 7HolAlE HH(chi-square test) % WM A HA(Fisher's exact
test), AFHT WA E4IM= McNemar tests °]-&5H{th

FHMA7 AN AT Y A AR S7EA Y Azt didh QERAS

ﬂlZi
_0|L
%R
x)
>
OEI
-
=)
o
el
rlo
4
i
S o
(O8]
(@]
e
(@]

e
o)
=
>
oL
t

=)
o
ol
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F(Cox hazards model)ollA] sandwich #AR-EE4 Y H(marginal proporuonal
Cox model with a robust sandwich covariance matrix estimate)s ©]-&5}%
th10 S 9 Fo e AR T 9ol it A2 Gray's testg 0833
o} 11

PHEE B2 FTARY AZ_YFHESAS olEsl & T 3097H
o] QYTIAILO] HFE EE AeHES dAtele, B BEHA, YU AR
HAQ25%, 75% WEAPE AAGIGAH. T 7t HlEAlls AA AmoM= t-test,
AFHE A ARAM= paired t-testE ©l8ste] EAsIAH. H[EEAL SHEE
of wet gaFel Slof sHrE flo] diesHuaAgette w2t Kisolated AVR)
AA F7t= 36tioH, o5 HidRtlA follA 71t ddds Hid #42 54
SHA Agsltt. BE BAATNEY A FAS T SOl wEsiglon &
AE2 P02 SAS 9.45 ARG

O

10) Lee EW, Wei L], Amato DA. Cox-type regression analysis for large numbers of small groups
of correlated failure time observations. In: Klein JP, God PK (eds). Survival Analysis: State of

the Art. Dordrecht: Springer, 1992, 237-47.
11) Gray RJ. A Class of K-sample tests for comparing the cumulative incidence of a competing

risk. Ann Stat. 1988:16:1141-54.
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2018 124 HisHEAgE 3 A7IEt Aes Amd] sfPste 2068S A
st 2F AR 3,1737 oIt (Ad 4-1).

16.12.1-18.12.31 {EYTL Loz
EFE (jeumotsts o= U 2T (SYTY B
(n=4,899)
H Q| 7| E X 8(n=27)
- 12§ 194 0|2H(n=23)
- 28 M8 QE(n=4)

v
&Y X|2E 2g A F0| £4

(-]
[}
A& 194 0|& (n=4,872)

=

M2l 7|E 5 8(n=1,609)

- 2|AEYE o 8ot OIEY HUAXEE (n=14

TEY (ZNEY) s B 2T He 82 24 i (EQ x‘géplﬁ(mzog) AERNEE e1.4)
(n=3,173) 1, 1t BOAoR 5 W2 8HiKn=32)

2. %% 08 MY LE(ELAE HE £E) (n=49)

3.2018'4 128 U} 5% HOIX| 2 (n=116)

4, M+2(n=9)

L L 3
Conventional AVR Sutureless AVR
(n=2,532) (n=641)
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Okt

20169 12¢¥ 195 201849 12€ 31¥97HA9] dieaWadutx|eE +~&A54E 4,872
Ao, 7|1A®e 1,49374, 59 FA ol 26934, HlE3g ©HRe 68640, 7|7

]
WS 2EA5E Bewt 2ot (E 4-1)

nuE
}
>.
ror
ol

712K EUH(%)

2016.12  2017.1-6 2017.7-12 2018.1-6 2018.7-12 A

A 183 1211 1084 1273 1121 4,872
BZE 53 392 355 339 354 1,493
(A=) (29.0) (32.4) (32.7) (26.6) (31.6) (30.6)
== 103 703 582 722 583 2,693
(T2 (56.3) (58.1) (53.7) (56.7) (52.0) (55.3)
27 116 147 212 184 686
HIZ3HEA) (14.8) 9.6) (13.6) (16.7) (16.4) (14.1)
(20.87 (14.2y (20.27 (22.77 (24.07 (20.3y
H|=5} 5 30 49 84 79 247
(Perceval S.) 2.7) (2.5) (4.5) (6.6) (7.0) (5.1)
H|=5} 22 86 98 128 105 439
(Intuity) (12.0) 7.1) (9.0 (10.1) (9.9) 9.0

D % 717 & & A F oid B9 &9 E-&(column percent)
2) % 7170 ZIAEES Ao & & A F old T &9 E-8(column percent)

ZAGEolA HlEe W] ARG HEZ o7Y TR BASISlE W 14.2%,
20.2%, 22.7% 24.0% = 2} S716ks AFE Holal Utk 53] 7041 o] gl
Me vlEd e ARBEO| 27.5% (488/1,775)2 =4 Y & 7Y w4 F
Intuity valveZ} 9.0%, Perceval valveZ} 5.1% ©-85 1 Ao, Perceval valve=
2.5%FE 7.0%7HA AR} S7oke i BHolFal ok AT 717 E9F st
&0 A5 wet o8 V|HE 35E2E WHENS W, disHuatx|gks A47t 50
A ekl A9 HlEe e@Eate] o8& 9.9% (101/1,016), 50-1997] Q1 B$+=
16.7%(144/863), 2007] o1/l A= 27.5% (441/1,600F HeHHtR|eHEo] &
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B 4-2 TH HOSRY X SNE

— =1 O
BEY o HISet HiZet
7 ZXx|mat Hisd (Perceval) (Intuity)
n=1,493 n=2,693 n=686 n=247 n=439
CHSWHAR|2kE H*
50 446 (29.9) 915 (34.0) 101 (14.7) 26 (10.5) 75 (17.1)
50-199 339 (22.7) 619 (23.00 144 (21.0) 58 (23.5) 86 (19.6)
2200 708 (47.4) 1159 (43.0) 441 (64.3) 163 (66.0) 278 (63.3)
A
Mean+SD 555 + 101 719 +81 73281 746 75 724 + 83
Median(IQR) 57 (50, 63) 73 (68, 77) 74 (69, 79) 76 (70, 79) 73 (67, 79)
19-59A| 927 (62.1) 152 (5.6) 35 (5.1) 6 (2.4) 29 (6.6)
60-69A 505 (33.8) 766 (28.4) 163 (23.8) 45 (18.2) 118 (26.9)
70-79A| 58 (3.9) 1378 (51.2) 338 (49.3) 137 (55.5) 201 (45.8)
S0M| OfAt 3.2 397 (14.7) 150 (21.9) 59 (23.9) 91 (20.7)
EICN)) 936 (62.7) 1500 (55.7) 364 (53.1) 118 (47.8) 246 (56.0)
Combined operation
Tricuspid valve 190 (12.7) 188 (7.0) 39 (65.7) 22 (8.9) 17 (3.9)
Mitral valve 409 (27.4) 382 (14.2) 56 (8.2) 17 (6.9 39 (8.9
Arrhythmia 229 (15.9) 260 (9.7) 45 (6.6) 12 (4.9 33 (7.5)
Aorta 260 (17.4) 452 (16.8) 62 (9.0) 3(1.2 59 (13.4)
CABG 108 (7.2) 440 (16.3) 97 (14.7) 42 (17.0) 55 (12.5)
SH% 05 (Yes) 789 (52.8) 1220 (45.4) 239 (34.9) 75 (30.5) 164 (37.4)
LG
1o 106 (7.1) 350 (13.0) 81 (11.8) 29 (11.7) 52 (11.8)
el 1138 (76.2) 2336 (86.7) 602 (87.8) 216 (87.4) 386 (87.9)
PSPNESE S 959 (64.2) 2056 (76.3) 533 (77.7) 187 (75.7) 346 (78.9)
e ES Ll 625 (41.9) 1385 (51.4) 348 (50.7) 132 (53.4) 216 (49.2)
HestA st 659 (44.1) 1659 (57.9) 446 (65.0) 176 (71.3) 270 (61.5)
[ Eet 221 (14.9) 651 (24.2) 182 (26.5) 62 (25.1) 120 (27.3)
e = el 398 (26.7) 965 (35.8) 224 (32.7) 77 (31.2) 147 (33.5)
AEES 252 (16.9) 558 (20.7) 136 (19.8) 63 (25.5) 73 (16.6)
=Y AR 768 (51.4) 1479 (54.9) 386 (56.3) 150 (60.7) 236 (53.8)
Sl 601 (40.3) 1304 (48.4) 338 (49.3) 134 (54.3) 204 (46.5)
=y 410 (27.5) 808 (30.0) 170 (24.89) 58 (23.5) 112 (25.5)

AF7IZEERL QlmT|He] e HueA|gs A
CABG, Coronary artery bypass grafting; SD, standard deviation; IQR, interquartile range
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3. SAVRZ} CAVRE| H|W &4
3.1. SR £Y

SAVR¥} CAVRY HE 93t 84 ARt 3,173l tigt SAEAARE tha
ZHE 4-3). ¢ ©2 Jar|# EXE g 7|7K2016.12.01.-2018.12.31) 20024
ol disHuEAeES FYT FUA & w2 EE&2 SAVR IFMA 64.1%=
CAVR & (43.3%) Eot ©ota, 504 =gt #HY E&2 14.7%% CAVR I
(33.3%)Ec H9irt. AP SAVR IF 73.4(27.8)Al, CAVR IF 72.0(£8.DAIZ
SAVR &9 ¢¥go] =¢on, dxd EXxojA= 80 Aﬂ olAyo] E-go] SAVR I1FO]
22%% CAVR 1F 15.2%Eth =3It &ies £82 SAVR 1F 35 2%, CAVR 1
F 45.5%% CAVR 1Ej|A] l—=°*°tt1 i e SROME SHE &, disY e
o] CAVR IF°IAM o Wotth dyeojrs BAFEHATS SAVR :1*01 &=9k1(SAVR
JF: 65.1%, CAVR 1§ 57.9%), ZHE%kS CAVR o] &SOH(SAVR IF:
24.8%, CAVR 1&: 29.9%), UHA Ay} CClz F oA HISHIH.

2

CAVR SAVR
SMD P-value
n=2,532 n=641
CHSWHIR|2E H*
(50 856 (33.9) 94 (14.7) 0.458 0.001
50-199 579 (22.9) 136 (21.2) 0.040 0.372
>200 1097 (43.3) 411 (64.1) -0.426 0.001
g
Mean=SD 72.0 + 8.1 734 =78 -0.171 0.001
Median(IQR) 73 (68, 77) 74 (69, 79)
19-59A| 138 (5.5) 28 (4.4) 0.050 0.272
60-69A| 704 (27.9) 159 (24.8) 0.068 0.127
70-79M| 1304 (51.5) 313 (48.8) 0.053 0.227
80Al Ol 386 (15.2) 141 (22.0) -0.174 €0.001
HH(ERD 1411 (55.7) 343 (53.5) 0.045 0.313

Combined operation
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CAVR SAVR SMD P-value
n=2,532 n=641
Tricuspid Valve 179 (7.1) 36 (5.6) 0.060 0.191
Mitral Valve 362 (14.3) 51 (8.0) 0.203 0.001
Arrhythmia 248 (9.8) 44 (6.9) 0.106 0.022
Aorta 420 (16.6) 60 (9.4) 0.216 0.001
CABG 412 (16.3) 93 (14.5) 0.049 0.276
a2 05(Yes) 1152 (45.5) 227 (35.4) 0.207 0.001
;—élHo:'Ej|
2f 332 (13.1) 77 (12.0) 0.033 0.458
&Rt 2200 (86.9) 564 (88.0) -0.033 0.458
OMRIZES 1935 (76.4) 500 (78.0) -0.038 0.397
DTS 1301 (51.4) 327 (51.0) 0.007 0.868
PR RIS 1465 (57.9) 417 (65.1) -0.148 0.001
aEst 611 (24.1) 171 (26.7) -0.059 0.182
YxETEet 914 (36.1) 206 (32.1) 0.084 0.061
AR 523 (20.7) 126 (19.7) 0.025 0.575
=YY AR 1392 (55.0) 361 (56.3) -0.027 0.542
S 1226 (48.4) 321 (50.1) -0.033 0.453
st 756 (29.9) 159 (24.8) 0.114 0.012
Charlson Comorbidity Index (CCI)
Mean+SD 43 + 24 43 + 24 0.005 0.916
Median(IQR) 4 (3, 6) 4 @3, 5)

"AT|UEL o2 YEHEAE A%

CABG, Cornary artery bypass grafting; SD, standard deviation; IQR, interquartile range,
SMD, standardized mean difference

2A2H JRFEoR FHH AFESs WA AmoAM F #9 B &
, B33 H7A} (standardized mean difference, SMD)7} +£0.1 oJyj&
&F 438 BTt (F 4-4).

Tl H|&E

S

Z

-

[e]

oH
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-0.041 0.498
0.000 ».999

308 (48.1) 321 (50.2
159 (24.8) 159 (24.8

B 4-4 N34 0 BRI HOSRY SR S48
PSM patients
CAVR SAVR
=640 =640 SMD P-value
CHEUMAUR|E 71>
(50 95 (14.8) 94 (14.7) 0.004 ».999
50-199 142 (22.2) 136 (21.3) 0.023 0.717
>200 403 (63.0) 410 (64.1) -0.023 0.674
A
Mean=SD 734 £ 75 733 =78 0.004 0.944
Median(IQR) 74 (69, 78) 74 (68, 79)
19-59A| 24 (3.8 28 (4.4) -0.032 0.665
60-69A| 150 (23.4) 159 (24.8) -0.033 0.589
70-79A| 336 (52.5) 313 (48.9) 0.072 0.218
80| OfAt 130 (20.3) 140 (21.9) -0.038 0.500
ECN) 332 (51.9) 343 (53.6) -0.034 0.570
Combined operation
Tricuspid valve 40 (6.3) 36 (5.6) 0.026 0.724
Mitral valve 45 (7.0) 51 (8.0) -0.036 0.586
Arrhythmia 43 (6.7) 44 (6.9) -0.006 ».999
Aorta 54 (8.4) 60 (9.4) -0.033 0.590
CABG 89 (13.9) 93 (14.5) -0.018 0.813
SHia 0E(Yes) 218 (34.1) 227 (35.5) -0.030 0.625
L
Qf 74 (11.6) 77 (12.0) -0.015 0.865
k=l 568 (88.8) 563 (88.0) 0.024 0.736
PSNESE S 498 (77.8) 499 (78.0) -0.004 1.000
DR RSt 334 (52.2) 327 (51.1) 0.022 0.739
LhatsUEst 398 (62.2) 416 (65.0) -0.058 0.306
et 176 (27.5) 171 (26.7) 0.018 0.797
YxETEet 202 (31.6) 206 (32.2) -0.013 0.851
ARIEIS 127 (19.8) 126 (19.7) 0.004 ».999
S8y AR 350 (54.7) 360 (56.3) -0.031 0.617
)
)

™ of
uA Hong o
rr 0F

Charlson Comorbidity Index (CCl)
Mean=SD 42 + 24 43 £ 24 -0.032 0.561
Median(IQR) 4 (2, 6) 4 (3, 5.5)

A7t Q=7 He] deHEER|EE A
CABG, coronary artery bypass grafting, SMD, standardized mean difference; SD,
standard deviation:; IQR, interquartile range
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3.2. AEA 2t

T 309 ol 7%4~ AuE AFPEL 3.9%9°0H, HEF AL 2.1%,
ATAEE7] AP 1.6%, 8ol gt e 5.0%, FAFHZ 5.0%2 Tt A
ST 309 A W 5 AF3AERET] AU SAVR IF04 3.9%% CAVR 1&
of "ot FootA =okoH, 1 Aol= AFAF WAL AT AN E F2st
A FAEAT I 92 OE #go] disiAs A4 et s A A9 &
ZF fOJgt olE Kol ASUTHE 4-5).

Ao A &= IF 7F
H 4-5 = F 30 O|Lf At ¥ 302 HT YHE
All patients PSM patients
All CAVR SAVR P-value CAVR SAVR P-value
n=3,173 n=2532 n=641 n=640 n=640
Death 122 (3.9 102 (4.00 22 (3.4 0486 15(2.3) 22 (3.4) 0.324
Cardiac death 8 (25 6626 12(1.9 0283 11(1.7) 12 (1.9 ».999
Stroke 7 (2.1) 51 (2.00 16 (2.5) 0448 17 (2.7) 16 (2.5) ».999
Pacemaker insertion 0(1.6) 25(1.00 2539 <0001 6.9 24398 0.001
AV Reoperation 903 703 203 Y999 102 203 ».999
Acute renal failure 159 (6.0) 131 (5.2) 28 (4.4) 0.404 26 (4.1) 28 (4.4) 0.892
Re-op due to bleeding 158 (5.0) 131 (5.2) 27 (4.2) 0.317 20 (3.1) 27 (4.2 0.371

2 TE77HECe] Ans AmET, AFgL HA TE77HsQH CAVR IF 266
(10.5%), SAVR 157 629(9.7%) HAstaoH, JFHs wiA A=A+ 22t 589
9.1%), 629(9.7%)°] HAYSFATHE 4-06).

B 4-6 F5 B IR SO MY U 32 S wyE
All patients PSM patients
All CAVR SAVR P-value* CAVR SAVR P-value*
n=3,173 n=2,532 n=641 n=640  n=640

Death 328 (105 266 (105 62 (9.7) 0.759 58 (9.1) 62 (9.7) 0.475
Cardiac death 173(6.5) 141(6.6) 32 (5.0) 0649 27 (42 32 (5.0 0.428
Stroke 130(4.1)  104(4.1) 26 (4.1) 0.886 26 (4.1) 26 (4.1) 0.899
Pacemaker insertion 65 (1.3) 34 (1.3) (4 8)  <0.001 7 (.1 30 @7 {.001
Reoperation 14 (04) 1104 3(0.5) 0.902 29 (4.5 19 (3.0 0.207
Infective endocarditis 161 (5.6) 142 (65.6) 19 (3.0) 0.013 30 4.7) 35 (b.b) 0.486
Acute renal failure 150 (5.9) 150 (5.9 35 (5.5) 0699 203 305 0.650

*PERA p-value
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AR B 2ol S8 ¥ 2d AN AE B8
& 87.2% coleH, Ay uiF #AoA $e F 29 ARAY AEFES
CAVR & 88.7%, SAVR 1% 87.2% °|3lx, 4 A% mZol4 £ 1% 7+ o)
AE AolE HolA oottt (HANAR p=0.759, PSM WA= p=0.475, 19 4-3, 1
g 4-4),

< CAVR Z15& 87.5%, SAVR 1

TR XL

100 + -
80
5
E 60
&
=
)
3 404
g
(<)
20
CAVR
0 === SAVR
0 6 12 18 24
Duration (months)
CAVR 2532 1888 1214 691 90
SAVR 641 452 253 117 25
CAVR SAVR
MEE 95% Cl MEs 95% ClI
Y= 91.3 (90.1, 92.4) 91.8 (89.4, 93.9)
1270 89.1 (87.7, 90.3) 89.9 (87.2, 92.3)
1870 88.0 (86.5, 89.4) 87.2 (83.6, 90.4)
2471 87.5 (86.0, 89.0) 87.2 (83.6, 90.4)

5 & Zolof| gt P-value=0.759
HR 0.96, 95% CI 0.73-1.26

O3 4-3 TH| X0 $ZES Hlw
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PSM CH&XL

100 -,
80 —
g
§ 60
&
=]
e
T 40
g
o
20
CAVR
04 === SAVR
0 6 12 18 24
Duration (months)
CAVR 639 481 293 172 24
SAVR 639 451 252 116 25
CAVR
NES 95% Cl MES 95% ClI
671 935 (91.3, 95.2) 91.7 (89.4, 93.8)
120 90.5 (87.9, 92.9) 89.9 (87.1, 92.3)
1874 88.7 (85.5, 91.4) 87.2 (83.5, 90.4)
24704 88.7 (85.5, 91.4) 87.2 (83.5, 90.4)

& o Aolof| gt P-value=0.475
HR 1.15, 95% CI 0.79, 1.66

T3 4-4 N Y BROIN HZES D
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AR WA AP AH BE7|7Hs9F CAVR 1% 14179(5.6%), SAVR 15 327H(5%)
st o, AgAs WA AR 47 278(4.2%), 3278(5%)°] HAY AP
oh AA SR 2olA e F 29 AN AT APTY] R4 IA8ES CAVR 1
¥ 60.0% SAVR IIF 6.1% °olloH, AFgHE miA EAolA= CAVR 1§ 4.6%,
SAVR IF 6.1% oI, mfy AF REoAM F IF 7+ v Sl Aolg HolA &

et (AANAIAL p=0.649, PSM HAAF p=0.428, 18 4-5, 138 4-6).

A XL

100 CAVR
——=—: SAVR
80
g
=
& 60
[a]
8
L
S 404
e
1
(9]
20
_____ e
04
T T T T T
0 6 12 18 24
Duration (months)
CAVR SAVR
e CES 95% Cl e CES 95% Cl
Y= 54 (4.5, 6.3) 4.6 (3.1, 6.5)
12711 5.8 4.9, 6.8 5.2 3.5, 7.2
1871 6.0 (5.1, 7.0) 6.1 4.1, 85)
2470 6.0 (5.1, 7.0) 6.1 4.1, 85)

CIF, cumulative incidence function
5 & Zolof| gt P-value=0.649
HR 0.91, 95% CI 0.62, 1.34

O3 4-5 TH| SA0IM HETE AYE Bl
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PSM CH&X}

100 4 CAVR
——— SAVR
80
g
=
® 60
[a]
*)
[
S
G 40
Y
o
w
[§]
20 4
0 ’_,-.-——" -
T T T T T
0 6 12 18 24
Duration (months)
CAVR SAVR
£ UdE 95% ClI X WME 95% Cl
671 4.1 (2.7, 5.9 46 (3.1, 6.5)
1270 4.6 3.1, 6.5) 5.2 (3.5, 7.2)
1870 4.6 3.1, 6.5) 6.1 (4.1, 8.5)
2474 4.6 (3.1, 6.5) 6.1 (4.1, 8.b)
CIF, cumulative incidence function
T o Zolo] gt P-value=0.428
HR 1.23, 95% CI 0.74, 2.05
2 4-6 AEES 4 SROIM ANBE ALE b2
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HEZ2 AX B|Z7|7H59 CAVR & 104%8(4.1%), SAVR IE 268(4.1%)°)A =

gFom, JFH: WY AN 27k 268(4.1%), 2684 1%)°] TSI 1A
A FolA 5 T 24 AWOﬂH YE% w4 WASS CAVR 1§ 53% SAVR 1

Mol CAVR IF 5.1%, SAVR 1% 4.8% O]
AL, WA AF BFA T IF 7+ U] e AolE HolA ottt (FAHAA
p=0.886, PSM tAA}F p=0.428, 19 4-7, 19 4-8).

HH| XL

109 CAVR
w1 SAVR
80
g
o 60
X
e
n
e
w 40
O
20
0 W= —
T T T T T
0 6 12 18 24
Duration (months)
CAVR SAVR
£ UME 95% Cl Y UMNE 95% ClI
A= 35 (2.8, 4.3) 3.7 (2.4, 5.4)
1270 4.2 (3.4, 5.1) 4.2 2.8, 6.1)
1871 47 (3.8, 5.7) 4.8 3.1, 7.0
2470 5.3 4.1, 6.7 4.8 3.1, 7.0

CIF, cumulative incidence function
5 = Zolof| gk P-value=0.886
HR 1.03, 95% CI 0.67, 1.58

a8 4-7 TH SN HES TYE Hluw
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CIF of Stroke (%)

PSM CH&X}

100 H CAVR
——— SAVR
80
60 |
40 -
20
01 T
0 6 12 18 24
Duration (months)
CAVR SAVR
N Uds 95% Cl N UYE 95% Cl
(Y= 3.7 (2.4, 5.4) 3.7 (2.4, 5.4)
1270 3.9 (2.6, 5.6) 42 (2.8, 6.1)
18714 472 (2.8, 6.1) 4.8 3.1, 7.0
2471 5.1 3.1, 7.9 48 3.1, 7.0

CIF, cumulative incidence function
T - Zolof| tfst P-value=0.899
HR 1.03, 95% CI 0.60, 1.77

23 4-8 9FH Y

=)

;M LIES

LUE Hluw
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ATAEE7] A2 A TE7|7HEQF CAVR IF 349(1.3%), SAVR 1§ 319
(4. ‘V)Oﬂ/ﬂ dhggion e wiy AmoAe 2zt 7H(1.1%), 30“%4 7%)°] Ty
Stk AA S FolA & T 29 ARolA IFAENET] AYES CAVR IF
1.9%, SAVR IF 5.8% °l3lem, a4 A EAolA= CAVR IF 1.1%, SAVR
IF 5.6% 13y, wA AF HFoA T IF IF 9] Sl AolE Hl (A
2} p<0.001, PSM ti4#F p<0.001, I 4-9, 1% 4-10).

A Xt

100 -

CAVR
- SAVR
) 80 |
S
@ 60 -
8
[1:]
£
2 40
&
k]
w
o 20 -
0- II"—_ T T T T
0 6 12 18 24
Duration (months)
CAVR SAVR
A S 95% Cl A S 95% Cl
(Y =] 1.2 (0.8, 1.6) 4.1 (2.7, 5.8)
1270 1.3 0.9, 1.8 52 35, 7.2
1870 1.4 (1.0, 2.0) 5.8 (3.8, 8.2
24704 1.9 (1.0, 3.3 5.8 (3.8, 8.2

CIF, cumulative incidence function
5 & Zfolof| gt P-value <0.001
HR 3.74, 95% CI 2.30, 6.08

O3 4-9 T 0N QUSHEST| HUS Huw
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PSM CH&X}

100+ CAVR
—=——: SAVR
E 80
s
T
@ 60
-
m
£
Yy a0
&
k]
w
Q 20 -
0 ?’-—-____l_ ------- —I ______ T T
0 6 12 18 24
Duration (months)
CAVR SAVR
e CES 95% Cl A dS 95% Cl
Ui=! 1.1 0.5, 2.2) 3.9 (2.6, 5.6)
1274 1.1 05, 2.2 5.0 3.4, 7.1)
18714 1.1 0.5, 2.2) 5.6 3.7, 8.1)
24718 1.1 (0.5, 2.2) 5.6 3.7, 8.1)

CIF, cumulative incidence function
= & #olof tigt P-value <0.001
HR 4.45, 95% CI 1.93, 10.25

I3 4-10 g8s 0 S0 ASHHEST| HYUE HlL
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ol AA IA7|IZHEF CAVR IF 142%(5.6%), SAVR & 19H(3%)
o, AFEe WY ARNE 42 298(4.5%), 198(3B%)°] LAYt
A &2p oA e F 28 AR A9 AUt SA8ES CAVR I1F 6.7%,
SAVR 1% 4.6% °lgeH, & IF 7t 9v] U&= Aolg Bt (p=0.013, 1¥
4-11). AF44 Wi EYoAE CAVR IF 5.2%, SAVR IF 4.6%°|91, F I1&
7t 9m] Q= ApolE HolA] gttt (p=0.207, 18 4-12).

A CHxt

o] CAVR
— == SAVR
3 80
I
3
o
g 60
©
s
s
S 40
€
s
U
(@] 20 -
R i —— —
0 6 12 18 24
Duration (months)
CAVR SAVR
£ LS 95% Cl £ WS 95% ClI
(ir= 53 (4.4, 6.3 2.7 (1.6, 4.4)
1270 6.2 (6.2, 7.2) 3.2 (1.9, 49
1870 6.7 (6.7, 7.9 3.7 (2.2, 5.8)
2471 6.7 (6.7, 7.9 46 (2.5, 7.5)

CIF, cumulative incidence function
T & Aolof| st P-value=0.013
HR 0.55, 95% CI 0.34, 0.89

J7 4-11 HH SR 2 Aljelel LNS bl
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CIF of Infective endocarditis (%)

PSM CHXL

100

CAVR
- SAVR
80
60
40
20+
B Ty ————— T
U E IJ T T T T
0 6 12 18 24
Duration (months)
CAVR SAVR
e G 95% ClI A dNE 95% ClI
671 45 (3.0, 6.5 2.7 (1.6, 4.4)
12744 5.2 (3.6, 7.3) 3.2 (1.9, 4.9
18714 5.2 (3.6, 7.3) 3.7 (2.2, 5.8
24744 5.2 (3.6, 7.3) 4.6 (2.5, 7.5)

CIF, cumulative incidence function
& o AZpolof| tfgt P-value=0.207
HR 0.69, 95% CI 0.39, 1.23

J8 4-12 S8+ I SRoN 28 Mg ZYE Hiuw



FAAEAL AA HE7|7Hs9F CAVR 1F 1509(5.9%), SAVR 1E 359(5.5%)°A]
HAgon HEFES WA AmoA= ZF2E 30%8(4.7%), 35Eﬂ(5 5%)o] HRYStAT A

©

A A FoM £ T 2d AN FHARA PSS CAVR IF 6.2%, SAVR
35 6.2% olom, 4Fde i BEAA £ & 24 AHolYY] +3 LS
CAVR 135 4.9%, SAVR I 6.2% °1%aL, WA AT HFoA & IF 7t Ajol=
ATHAA AR p=0.699, PSM AR} p=0.486, T1H4-13, 1H4-14).

£,

A CHxt

100

CAVR
=== SAVR

80

60

40

CIF of Acute renal failure (%)

20

0 _ T T T

0 6 12 18 24

Duration (months)

CAVR SAVR
£ s 95% Cl £X UMs 95% Cl
(Y= 5.6 (4.8, 6.6) 5.1 (3.5, 7.0)
1271 5.9 (5.1, 6.9) 5.6 4.0, 7.7)
1871 6.2 (5.3, 7.3) 6.2 (4.3, 8.5)
2471 6.2 (5.3, 7.3) 6.2 (4.3, 8.5)

CIF, cumulative incidence function
& & Zolo] tigt P-value=0.699
HR 0.93, 95% CI 0.65, 1.34

I8 4-13 TA| SX0M SELEH LUE HlW
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CIF of Acute renal failure (%)

PSM CHXL

1007 CAVR
== SAVR
80
60
40 —
20 -
0oL —
0 6 12 18 24
Duration (months)
CAVR SAVR
e G 95% ClI A dNE 95% ClI
(Y= 46 (3.1, 6.4) 5.1 3.5, 7.0)
12744 4.9 (3.3, 6.8 5.6 4.0, 7.7)
1871 4.9 (3.3, 6.8 6.2 (4.3, 8.6)
24744 49 (3.3, 6.8 6.2 (4.3, 8.6)

CIF, cumulative incidence function
& 7= Aolof| gt P-value=0.486
HR 1.19, 95% CI 0.72, 1.95

03 4-14 ML WY BN SHUSH LYE HD
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o

Aoa2 HAA FEA77HsRE CAVR IF 11%9(0.4%), SAVR 15 3%5(0.5%)°0lA LAY
goml, JFas WY AL 242 28(0.3%). 38O.5% TARLL, 1Y HE

BN 7 % 7 An e Aole Hp=0.902, p=0.314).

3.3. YHHIE

| -}

% AYHILLS CAVR 152 B+ 3,1819H4(EUZE 2,7969H), SAVR 152 1
3,561 HA(EAF 3, 1629 )08 SAVR I1E olatA| Eokow, AIFEA i
o

o] &
A3t AR ME SAVR T20)A 99514 =& Aoz JehdthE 4-7).

H 4-7 TN MM 2EHIE

CAVR SAVR P-value

A CHARE (n) 2,532Y 6419

Mean+SD 31,805+14,749 35,610+14,960 (0.001
Median (IQR) 27,960 (22,657, 35,723) 31,645 (26,107, 39,744)

PSM CHAZL (n) 640 640H

Mean+SD 29,265 + 12,842 35,608 + 14,971 (0.001
Median (IQR) 25,296 (21,524, 32,440) 31,624 (26,084, 39,751)

SD, standard deviation; IQR, interquartile range

Zuh 22 glo] EWTIIELES Ajgat SAFE A4l & QJYH]RL SAVR 1o
CAVR IRt FooHA &3toH (p<0.001), AFES wiy AmoA F UYHE2
CAVR 5 Hat 2,5871(FF%E 2,2579H4), SAVR & B 3,0979HA(FI%!
2,758%H )02 SRIFITHE 4-8).

_—

09 o
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H 4-8 |solated AVR

SXIoIMC| UHHIE

HI (29 H2)

CAVR SAVR P-value
HH| AR} (n) 1,380H 4149
Mean+SD 26,612+11,232 31,005+11,807 0.001
Median (IQR) 23,351 (20,853, 28,100) 27,578 (24,708, 33,018)
PSM CHAIKE (n) 4129 412%
Mean+SD 25,874+10,634 30,973+11,827 0.001
Median (IQR) 22,568 (20,381, 27,064) 27,576 (24,699, 32,962)

SD, standard deviation; IQR, interquartile range

3.4. T 7|2t

AY 717+ CAVR IF°NA B 19.9Y(FU% 169), SAVR &4 B 18.8
AELH 15)Loldtt. BFES WA ARoH= CAVR IF ¥ 18.14(F3%# 14
), SAVR 152 18.8Y(FU# 15¥)= HIS5HATHp=0.298). glo] thsd
TR g THisolated AVR)E BH2 thdAtolAl= CAVR Ig9lA B 194(EI#
159), SAVR I&olA B 17.29EFI% 149%0I0tt. AF-s Wiy AmolAe
CAVR 152 B 17.29F4% 139), SAVR 152 17.19(E%g 1392 v}
AHp=0.968)(F 4-9).

AN
s

B 4-9 & 712t Hlw

A CHAXL PSM CHAX}
CAVR SAVR P-value CAVR SAVR P-value
AVR (n) 2,632H 6419 640H 640H
Mean+SD 19.9+126  18.8%11.9 0.045 181 + 115 188+ 119 0298
Median(IQR) = 16 (12, 23) 15 (11, 22) 14 (11, 200 15 (11, 22)
Isolated AVR ()~ 1,380% 414 4129 412
Mean=SD 19.0£11.5 17.2€11.7 0.006 172 = 11.3 171 £ 117 0.968
Median(IQR) 15(11, 23) 14010, 19) 13 (10, 19) 14 (10, 19)

SD, standard deviation; IQR, interquartile range
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5 B S BESe, 22 F AT AW A5
A} A HE ARE SRS, Ha A% 242 B ALY A0S BET 5 I
L A 247 QRN BT wlew, dald 229 4 ok AHe Zetth ol
& gEe 714 Ago] g 1FY WA S T 1 £29 AT BE 5 9L
Aoz AZEol, A 19| Bt okl BAY ARS T o HBY 5y

= o

o Bl tiEHute] AR FESH S7kshe A Holil glleH, 20174
HE7lo] & 2A et ARRFY] 14%0130H Hledt teWuEate] AR 2018| SR
= 24%7HA] 710k AR UEEoH, 704| olde] SAfolA = vlER te )
AREEO] 27.5% (488/1,775)F2 =A UEMRTh F FFY I F Intuity valveZt
9.0%, Perceval valveZl 5.1% °©]&%1 A 2H, Perceval valve®] A2 A} F7}
FAlO] A dEHE g Aol wt O 7S 35EoRE WHESS W, &
ot &0 257 BEE vled thsHEe] ol Hlgo] A YEth 71E9 A
FolA Hisli Q= e T AFAENET] Aol o Bal, weh FHE 3o ofgt
tEsHEd 477 CAVR H|g] Eo] sk &S 18T o, vl dhesHuat A
€ 9 g0 dsire Eot F7|4Q0 A A3t gelo] g Aoz Az,

)
Ir

E4, SAVR 2 CAVRY Agiyd wE APgE, € & PHI3S vlus] Ht
o} AA LS HIL S W, £ & AN, HES, disuu Aes, &8
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U G FRUFN okl £ BefolA o) Y Aol ol ko

= Qlgr pr s
W, QIBANEY] AYBS SAVRO] SosH A U olejd 2d: HRES

& Al Folle A Hlom, 71& A 2net Z}Ol— oJA] ekt
e 5 30Y o AMEES 3.9%% FRIHNeH, FHF eE0] 43.5%(1,379/3,173)

o] oA AIYEI, 80A| olAFe] AL 16.6% (527/3,175)% A9 B
v ERt AR AZETh s A £ e 3 29 ARAY
RHZESELS CAVR 15914 88.7%, SAVR 1E0JA 87.2%= FRIEQoH T 180
A BEEY AT Zole itk AR T AFTIA|, AA SR S A
EAoA £ OF 7+ 9v] U= AolE HolA] Ysith
HEF0 HPELS $£& F SAVR IF 2.5%, CAVR IF 2%E Uehgo
2 oF HRSE 37 FAIE Holw, & £ 29 AR oy 3
REL CAVR IF 5.1%, SAVR I1F 4.8%=2 F 15 7k 93t 2lo]E Ho|x|
Stk of=g P2 TS WA BN L RIS,
ik57] Aol diside & & 309 olURE SAVR 1FolA SAHCE
T A Uehden, s iy EAolA RIS b & IF 25T 18714
ojTE F7HAQl UFAEET] AU itk e T 24 AN FH dAES
CAVR & 1.9% SAVR IF 58%Z Alolg E3ow, P A o= fofst
Zpo7t A=A

A AU A4S e A Ad " L £
7 78S 1Bl & ¢ MY oleRE A
oz A WA FAEAE CAVR IFoNA oo SAE0] wkou, A%

§O ML N

o
of
o>

1::

A4 A Tol= 9] Qe AolE HolA] Aottt ol & A AAA Aol 3
+ A4 CAVRO] ASE7| fjZof o]& <l ALEe] Aol7t Y& 4 U, &
A Aol & o FUHEWA A9 Auddo] T8t AoE HiBrt Hols 7t
5730] Qltt.

F& T AP & T TEIol TS A9 dYIztol Zojd AL A
gl 9FS vIE 5 QlolA, BagEts S5kl 9 Au7t 9l& Ao wdy
™, CAVRZ 169, SAVRZ 159& 9l HeloH, tE +&4 Ag glo] deHuat
ekt XSt 75‘%—’*— Z¥7F 1593} 1498 SRIFGIT}. o Aol A 717k
Fas Y8 €S ABT g REE guists ZCoE, AAH e F Y 7R
HAF 7172 11194404 3-49 Aw FS 109-14Y¢ A2 dAlE,
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A, SAVR 2 CAVRY] 2zHHo] w2 Qv 8-S Blwslgirt. tieduax|shs
Al & Bt JYHlE2 CAVR 104 3,180%Hd, SAVR 1&°lA 3,5009HHC =
I, AFHS AL AlPet Foj= CAVR IF0] 2,878%Hgoz ZojEQitt.
CAVR Ig°lA oE A% &3t A AlFocl= HlEo] woki Aidoz o

ol=
AR 2249 30 ABSHA] L SAVR T2 iy slwA ubgst diow ke,
i e glo] WEUWUPXIQJEUP— AR AN F JYHE2 CAVR IF2

2,6609H, SAVR &2 3,100%H O]‘HOU{ AFHe AR A, & 24 A5
500-6009+ FEe| H|-& ZolE HofFglr}. o]2fgt Xjol= HlEg wdte] H[go] H
T WX gE] Wit vl HT B ‘Iﬂv:oﬂ A A1 H-Eo A= SAVR l—fo] 9]
o) QA E=A Ueit Aoz BZE & & FRAQ1 wek HA ot s, AY
¥ HEZ =T ﬂﬂ;‘qo ZAA &3k Hwo| et A7 R ACE AZHEHTh

UM AT AT FgolA QI Hiel o], SAVRO| Wigt A= Eids] AFE
Qe 9bA g%t TRANSFORM study, INTU-ITA study®] &7] Ad&o] dtxd
olx, 2016\l AR 1,23479] SAtolA FA9] wiFS Edl vl s
25y dieddde] H|wE  A|YSk=  “Perceval Sutureless Implant Versus
Standard-Aortic Valve Replacement (PERSIST-AVR)" 1297} 3kx} 5E& upal
FHE 23 SRS 701 Y= Agolth oj#et A9 Aiso] H}:\ig"/}m SAVR
o] 471 44E uolslal, CAVRHO 27| 4Ag Hlisted B Z3e € 2=
A7t

o] A= AT 71X &% =HlA AldE SAVRJ—} CAVRY HE 3 =gt
stof, AAl dAHelE (Real World Data)E 285t HPF=HA=d AnlE 2=t
olfl AFE Foto], HAIFQI HEY dhsHE =9 & }_2‘17_‘3}94 ARE TiE9] w3t
of theiAl ke 4= Q9L AA SAVR F sk AFTES ERh F8 FHSS
mote] & & QUlth ShA9E oj2fek B4 WS A2 717 5ot B2 &1 5 ¢
sto], A ATE HAE & Athe ARo] e Wi, AT ARE ARES £40=
< 2=tk o] A9 AR ofier Aot
Ay &3 A9 B gdesjof st olf=2 s & A I A
gol et FEo] AHAEG iErt =HAZ ksl Utk AAE ol Aol

)

E

12) Lorusso R, Folliguet T, Shrestha M, Meuris B, Kappetein AP, Roselli E, Klersy C, Nozza M,
Verhess L, Larracas C, Goisis G, Fischlein T. Sutureless versus stented bioprostheses for aortic
valve replacement: randomized PERSIS-AVR study design. Thorc Cardiovasc Surg 2018
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1 FHE FEY HEE AR disihe A7 4 /i
; .

B J)Be] F WIS A9 Holg HoiFsllt uF gk @

A, 4 & 718
A AFeE A o]l dA B HiuEY Qe vlEg muo] EAEQ o
o FHE FEY ASAEET] AR 22 FEo] ATIARI AEsd ITF=
719 299 FATE VI F2 AR HHEY, A EiEHI Q=
v W] ey 94 A 7] Aol dFE vATlele 4 T 7
To| HL o7 Azt Hr

A, AR AFFE] digt SAISH A4l Rt & AFolA APgol digk & 7t
AH|(hazard ratio, HR)= AFd WAARNA 1.15(0.79, 1.66)%°H, + 7+ &+
Ot Zpol7} glgieh. AFg Hulol] diet s WAARY HFHR=ES 12807,
AARAE 9.4%)2 7]l AT HEHEAAH] Thorac Cardiovasc Surg. 2018

Jun:155(6):2402-2412)°14 pooled HR=1.1 = & A9 HR=1.25 7|HT o, z}
7t 8%, 17%Ack. HR=1.25 7IH& o, A4 80%= &Hsl7] 93t thd = 5
A7 292 (A EAE 9.4%) 7HE = 10,00070] BRsHH, 3 a7

d

(T}

13) Popma JJ et al. Transcatheter aortic-valve replacement with a self-expanding valve in low-risk
patients. N Engl ] Med 2019:380(18):1706-15.
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i

J

B=
2= B 1. 43E4 23
Coefficient L L Chi-Square P-value
error
Intercept -1.856 1.300 2.04 0.153
Total AVR surgery (hospital)
50-199 0.856 0.147 33.93 {.0001
>200 1.448 0.128 128.31 {.0001
Age (years) -0.024 0.028 0.75 0.388
Age® 0.033/10* 0.018/10* 3.33 0.068
Sex 0.028 0.095 0.08 0.773
TV surgery -0.103 0.229 0.20 0.651
MV surgery -0.852 0.219 15.09 0.000
Arrhythmia surgery -0.549 0.226 5.93 0.015
Aorta surgery -1.005 0.227 19.63 {.0001
CABG -0.487 0.218 5.00 0.025
Combined operation 0.260 0.223 1.36 0.243
Cancer -0.083 0.170 0.24 0.628
Hypertension -0.030 0.146 0.04 0.836
Dyslipidemia -0.038 0.116 0.1 0.742
Chronic lung disease -0.038 0.101 0.14 0.707
Coronary artery disease 0.313 0.107 8.52 0.004
Cerebrovascular disease 0.085 0.116 0.54 0.464
Peripheral vascular disease -0.064 0.115 0.31 0.576
Renal disease -0.040 0.135 0.09 0.770
Congestive heart failure 0.112 0.104 1.17 0.280
Diabetes mellitus 0.031 0.113 0.07 0.788
Liver disease -0.271 0.115 5.49 0.019
CCl 0.004 0.039 0.01 0.928

*Propensity score coefficient estimates in a logit model of probability of receiving SAVR
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22 g 2 mokEEsd S EMH(solated AVR)

CAVR SAVR
n=1.380 =414 SMD P-value

CHSWHIR|2E >

(50 549 (39.9) 68 (16.4) 0.5638 {.001
50-199 309 (22.4) 107 (25.8) -0.081 0.144
>200 522 (37.9) 239 (57.7) -0.407 .001
A

Mean+SD 720 £ 79 736 + 7.8 -0.213 €.001
Median(IQR) 73 (68, 77) 75 (69, 79)

19-594 78 (6.7) 16 (3.9) 0.084 0.152
60-69A 394 (28.6) 100 (24.2) 0.100 0.079
70-79A 700 (50.7) 202 (48.9) 0.039 0.490
80M| OAt 208 (15.1) 96 (23.2) -0.207 .001
RECW 747 (54.1) 208 (50.2) 0.078 0.164
2

&t 195 (14.1) 46 (11.1) 0.091 0.114
nEet 1193 (86.4) 365 (88.2) -0.052 0.365
OMRIZES 1081 (78.3) 330 (79.7) -0.034 0.549
DREmESt 708 (51.3) 222 (53.6) -0.046 0.408
Lhats st 760 (55.1) 257 (62.1) -0.143 0.012
aEst 333 (24.1) 110 (26.6) -0.056 0.313
YxETEet 385 (27.9) 124 (30.0) -0.045 0.416
AR 273 (19.8) 82 (19.8) -0.001 0.991
29y MEH 715 (51.8) 228 (55.1) -0.065 0.244
St 700 (50.7) 207 (50.0) 0.014 0.796
=t 436 (31.6) 100 (24.2) 0.167 0.004
EESHHEX|s (CCl)

Mean=SD 42 + 24 42 + 25 0.003 0.960
Median(IQR) 4 3, 6) 4 (3, 5)

A5t o8] g A
SMD, standardized mean difference; SD, standard deviation: IQR, interquartile range
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B2 g 3 mokEsy SRt EMH(solated AVR), PSM patients

4

J

CAVR SAVR
n=1.380 =414 SMD P-value

CHsUHUR|els ¥

(50 65 (15.8) 68 (16.5) -0.020 0.701
50-199 104 (25.2) 107 (26.0) -0.017 0.868
>200 243 (59.0) 237 (57.5) 0.030 0.671
AH

Mean=SD 732 =78 736 + 7.7 -0.041 0.497
Median(IQR) 74 (68, 78) 74.5 (69, 79)

19-59A| 12 (2.9) 16 (3.9) -0.054 0.572
60-69A| 105 (25.5) 100 (24.3) 0.028 0.721
70-79M| 216 (52.4) 202 (49.0) 0.068 0.327
80A| O 79 (19.2) 94 (22.8) -0.089 0.176
Ae(UXp 198 (48.1) 207 (50.2) -0.044 0.591
2

ot 47 (11.4) 46 (11.2) 0.008 1.000
nk=-ih 356 (86.4) 363 (88.1) -0.051 0.534
USINESE: S 328 (79.6) 328 (79.6) 0.000 1.000
DRI =t 234 (56.8) 221 (53.6) 0.063 0.390
eSSt 256 (62.1) 255 (61.9) 0.005 1.000
et 109 (26.5) 110 (26.7) -0.005 1.000
U AS 113 (27.4) 123 (29.9) -0.054 0.509
INPSES 84 (20.4) 82 (19.9) 0.012 0.928
2gd o8 212 (51.5) 227 (55.1) -0.073 0.323
g 195 (47.3) 207 (50.2) -0.058 0.450
=t 105 (25.5) 100 (24.3) 0.028 0.729
EHESUEXL (CCI)

Mean+SD 41 + 23 42 + 25 -0.040 0.563
Median(IQR) 4 (2, b) 4 (3, b)

AR OR7| o] RS A%

SMD, standardized mean difference; SD, standard deviation: IQR, interquartile range
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