SUPPLEMENTAL MATERIAL



Table S1. Search strategy used to identify all CVD/Cerebrovascular and VHD-specific CPMs.

All CPM Search Terms

((predict$ adjl model$) or (predict$ adjl instrument$) or (predict$ adjl score$) or (predict$ adjl
index)).mp.

((prognos$ adj1l model$) or (prognos$ adjl instrument$) or (prognos$ adjl score$) or (prognos$ adjl
index)).mp.

((risk adj1 model$) or (risk adjl instrument$) or (risk adj1 score$) or (risk adj1 index) or (risk
assessment model or risk assessment instrument or risk assessment score)).mp.

atrial fib$.mp. or exp Atrial Fibrillation/ or exp coronary artery disease/ or exp coronary disease/ or exp
myocardial infarction/ or Myocardial infarct$.mp. or exp Heart Failure, Congestive/ or exp myocardial
iIschemia/ or exp cardiovascular diseases/ or exp Cerebrovascular Accident/ or *heart failure/ or *stroke/
or *acute coronary syndrome/

limit 6 to yr="1990 -Current"
**Where current = May 15, 2012 publications

(201205% or 201206% or 201207$ or 201208% or 201209% or 201210$ or 201211$ or 201212$ or 2013%
or 2014$ or 201501$ or 201502$ or 201503$).ed.

VHD CPM Search Terms

((predict$ adj1 model$) or (predict$ adjl instrument$) or (predict$ adjl score$) or (predict$ adjl
index)).mp.

((prognos$ adj1l model$) or (prognos$ adjl instrument$) or (prognos$ adjl score$) or (prognos$ adjl
index)).mp.

((risk adj1 model$) or (risk adj1 instrument$) or (risk adj1 score$) or (risk adj1 index) or (risk
assessment model or risk assessment instrument or risk assessment score)).mp.

heart valve prosthe$.mp. or exp cardiovascular surg$.mp. or exp valve replacement/ or exp valve
intervention/ or exp aortic valve/ or exp mitral valve/ or exp tricuspid valve/ or exp pulmonic valve/

(201504$ or 201505$ or 201506$ or 201507$ or 201508% or 201509% or 201510% or 201511$ or
201512% or 2016$ or 2017$).ed.




Table S2. De Novo Model Unabridged Overview.

Standardi
Numb n Externa
Author, Ye A= e Specific Outcom | Cente S erof | EP Continen | Model C'. Ca!lbrat Iy
Model Name | ar vl o . | Intervention € rs I_e Event | V Age t Method statist lon Validate
Interventi Size s ic Measure d?
on )
Isolated Valve Intervention (+/- CABG)
1
Ed\gfli—rsds | 200 | Aortic/ AVR or ggelrjal?lv Multi- | 4907 North Logistic sta|t_i|sLtic
(original) -- 1 Mitral Surgery MVR A center 3 2291 | 121 | 63.7 America | "edressi 0.766 Calibrati Yes
Isolated Mortalit on on plot
Valve y P
In- Logistic
. AVR +/- . Multi- North regressi HL
Nowicki?, Aortic Surgery CABG “8?&' Iti":l center 5793 360 40 1 695 America on, 0.75 statistic Yes
NNE Aortic | 200 y Score
and Mitral 4 In Logistic
Models . MVR or B Multi- North regressi HL
Mitral Surgery MVRepair Hosplt_al center 3150 296 30 | 66.7 America on, 0.79 statistic Yes
Mortality s
core
In- Logistic
Kuduvalli3, | 200 . AVR +/- . Multi- regressi HL
NWQIP 7 Aortic Surgery CABG Hosplt_al center 4550 207 21 69 Europe on, 0.78 statistic Yes
Mortality
Score
Cruz- Percutaneous Procedur Logistic
Gonzalez* 200 Mitral Percutaneo Mitral al Single 800 544 91 | 54.9 Nort_h regressi NR H_L _ Yes
9 us Valvuloplast center America on, statistic
PMV Score Success
y Score
. . Logistic
Aortic Composi . -
Monin?® 200 Stenosi Ngtural None te (Non- Single 107 62 9 72 Europe TEgresst | 0.90 H.L . Yes
9 History center on, statistic
S MACE)
Score
O’Brien® . L
' . AVR or Composi . Logistic
STS (”ew.) - | 200 Ao_rt|c/ Surgery MVR or te (Non- Multi 1097 20074 | 574 | NR Nort_h regressi | 0.721 None Yes
Composite 9 Mitral . center 59 America
AEs MV Repair MACE) on
O’Brien®, . AVR or . Logistic
STS (new) -- 200 AO.mC/ Surgery MVR or DSWI Multi-~\ 1097 307 26 | NR Nort_h regressi | 0.704 None Yes
9 Mitral . center 59 America
DSWI MV Repair on




Standardi

zed Type - Samp NITD " C- Calibrat Externa
Author, Ye Specific Outcom | Cente erof | EP Continen | Model . . Iy
Model Name | ar vl o . | Intervention € rs I_e Event | V Age t Method statist lon Validate
Interventi Size s ic Measure d?
on )
O’Brien®, . AVR or . Logistic
STS (new) -- 200 Ao'rt|c/ Surgery MVR or 30 Da'y Multi- | 1097 3706 | 100 | NR Nort_h regressi | 0.805 None Yes
. 9 Mitral . Mortality | center 59 America
Mortality MV Repair on
O’Brien® -
' . AVR or . Logistic
STS (new) — | 200 Ao'rtlc/ Surgery MVR or Prolonge | Multi- | 1097 9718 | 270 | NR Nort_h regressi 0.77 None Yes
Prolonged 9 Mitral . dLOS center 59 America
MVRepair on
LOS
O’Brien® Prolonge -
' - AVR or - Logistic
STS (new) — | 200 | Aortic/ | o oo MVR or d | Multi- 11097 | 15005 | 331 | NR | NO | regressi | 077 | None Yes
Prolonged 9 Mitral . Ventilati | center 59 America
e MV Repair on
Ventilation on
O’Brien®, . AVR or . Logistic
STS (new) - | 20 ?A"irttr';( Surgery MVR or é?lnui'e '(\:’;t‘]'tgr 00| 4673 | 173 | R A';'n‘;rrti*la regressi | 0.782 | None Yes
Renal Failure MV Repair on
O’Brien® . AVR or . Logistic
' 200 | Aortic/ Reoperat | Multi- | 1097 North -
STS (nevv_) -- 9 Mitral Surgery MVR or ion center 59 9164 | 305 | NR America | "e9ressi 0.643 None Yes
Reoperation MV Repair on
O’Brien®, . AVR or . Logistic
STS (new) - | 20 ?A"irttr';( Surgery MVR or Pgﬂ'_‘g‘ge '(\:’;t‘]'tgr 7 | a122a | BT R A';'n‘;rrti*la regressi | 0.738 | None No
Short LOS MVRepair on
O’Brien®, . AVR or . Logistic
STS (new) -~ | 200 | AMtich | qyrgery | MVRor | stroke | MUlti- ] 109750 | gp | R | NOM  vegressi | 0.694 | None | Yes
9 Mitral . center 59 America
Stroke MV Repair on
. IsoIaFed Logistic HL
Guaragna’, 201 | Aortic/ Cardiac In-_ Single South regressi statistic
GuaragnaSC . Surgery Valve Hospital 699 128 16 | 555 - 0.82 Lo Yes
0 Mitral . center America on, Calibrati
ORE Surgery +/- Mortality Score on plot
CABG P
In- . Logistic
Aortic Surgery AVR Hospital Single 1087 45 6 602 Asia regressi NR H.L. No
. center 4 statistic
Guo® 201 Mortality on
0 In- Single 50.8 Logistic HL
Mitral Surgery MVR Hospital g 1752 79 16 ' Asia regressi NR s No
- center 9 statistic
Mortality on
Elmariah® Balloon Cox
CRRAC the | 291 | Aoric | Percutaneo | Aortic 30Day | Single | oo | g5 | g | g3 | North |oregressi | ,op, | HL No
1 us Valvuloplast | Mortality | center America on, statistic
AV Score y Score




Standardi

zed Type - Samp NITD " C- Calibrat Externa
Author, Ye Specific Outcom | Cente erof | EP Continen | Model . . Iy
Model Name | ar vl o . | Intervention € rs I_e Event | V Age t Method statist lon Validate
Interventi Size s ic Measure d?
on )
Percutaneous Composi Cox
Bouletil® 201 Mitral Percutaneo Mlt_ral te Single 609 309 77 | a9 Europe regressi | ., Calibrati No
2 us Commissurot center on, on plot
(MACE)
omy Score
. . Cox
Aortic Composi . .
Cioffit | 291 | Stenosi | Nawral None e | Muli-) yges | 550 | 79 | 67 | Europe | 9SS | NR | None No
2 s History (MACE) center on,
Score
HL
. statistic
Aortic - Cox Lo
Holme?'?, 201 - Natural 5Year | Multi- . Calibrati
SEAS Score 2 Ste203| History None Mortality | center 772 78 11 | 67.7 Europe regc:gsg 0.722 on plot, No
Brier
score
Kotting*?, In- Logistic
German 201 . Percutaneo AVR or . Multi- | 1114 regressi HL
Aortic Valve 3 Aortic us TAVR Hosplt_al center 7 416 28 | NR Europe on, 0.808 statistic Yes
Mortality
Score Score
Aortic Percutaneo Composi Multi- North Logistic sta:?slt_ics
14 Stenosi TAVR te (Non- 2137 704 70 | 84 | America, | regressi | 0.66 N Yes
Arnold4, s us MACE) center Eurone on Calibrati
6 Month and | 201 P on plot
1 Year 4 . . - HL
Aortic Composi . North Logistic -
Models Stenosi | "erCUtaneo | Ay te (Non- | MU= 1 5130 | 1073 | 134 | 84 | America, | regressi | 0.66 | SEUSUCS |y
us center Calibrati
S MACE) Europe on
on plot
HL
. Logistic statistic
Capodanno?®, Aortic . : o
OBSERVAN 201 Stenosi Percutaneo AVR or 30 Da_y Multi- 1256 77 11 | 819 Europe regressi | 4o Calibrati Yes
4 us TAVR Mortality | center on, on plot,
T Score S .
Score Brier
score
D'Ascenzo?®, Logistic
Survival . Percutaneo 30 Day | Multi- regressi HL
Post-TAVI 201 Aortic us TAVR Mortality | center 1064 60 20 | 816 Europe on, 0.66 statistic Yes
(STT)-30 4 Score
Days and 1 . Percutaneo 1 Year Multi- Logistic HL
Year Models Aortic us TAVR Mortality | center 1064 165 55 | 816 | Europe regressi 0.68 statistic Yes




Standardi

zed Type e Samp MU . C- Calibrat S
Author, Ye val f Specific Outcom | Cente | erof | EP A Continen | Model . . Iy
Model Name | ar aive o' | Intervention € rs e Event | V ge t Method statist lon Validate
Interventi Size s ic Measure d?
on )
on,
Score
HL
Logistic Calibras
lung® 201 Aortic Percutaneo TAVR 30 Day | Multi- 2552 253 28 | 82.9 | Europe TEgresst | 0,67 | oninthe No
4 us Mortality | center on, large
Score Calibrati
on plot
Debonnaire!® Cox sta|t_i|;ic
: 0L 1 portic | Pereutaneo | Ay Lyear | Multi- | 500 | g5 | 19 | g2 | Europe | "9 | 0715 | calibrati | Yes
TAVI2- 5 us Mortality | center on, .
on in the
SCORe Score
large
HL
statistics,
In- . Logistic Calibrati
Edwards® | 291 | Aortic | PECUBNEO | rAvR | Hospital | MU | 1367 1 230 | q0a [ 821 | NOM | regressi | 0.67 | oninthe | Yes
6 us - center 2 America
Mortality on large,
Calibrati
on plot
Isolated or Multiple Valve (+/- CABG)
Cardiac Pacemak _ Logistic_:
Koplan® | 290 | Aaul Surgery Valve er Single | 2116 | 168 | 24 | 65 | North | regressi | \po None No
3 Placeme | center America on,
Surgery
nt Score
In Logistic HL
Ambler?, 200 | Aortic, AVR and/or ; Multi- | 1667 regressi statistic,
Ambler 5 Mitral Surgery MVR Hosplt_al center 9 1067 76 | 648 Europe on, 0.77 Calibrati ves
Mortality
Score on plot
Logistic Calibrati
200 Valve Prolonge | Single . - onin
22
Xu 6 All Surgery Surgery dLOS center 507 75 11 | 555 Asia regc:ﬁsa 0.81 table No
form
Isolated In- Logistic HL
Hannan?® 200 Ao_rtlc, Surgery Valve Hospital Multi- | 1070 472 43 NR Nort_h regressi 0.794 stat_lstlc,_ Yes
7 Mitral . center 2 America on, Calibrati
Surgery Mortality
Score on plot




Standardi
Numb - Externa
Author, Ye A= e Specific Outcom | Cente S erof | EP Continen | Model C'. Ca!lbrat Iy
Model Name | ar vl o . | Intervention € rs I_e Event | V Age t Method statist lon Validate
Interventi Size s ic Measure d?
on )
Logistic HL
Xu?, Valve . : L
Fuwal | 290 ag Surgery | Surgery+/- | Frolonge | Single | oyq0 | gug | 5y | 5321 pgy | Tegressi | g | SMASHIC, |y
7 d LOS center 9 on, Calibrati
Score CABG
Score on plot
. In- . Logistic
. 201 | Aortic AVR and/or - Single . C | 0.735
25 )
Shi 0 Mitral Surgery MVR Hosplt'al center 158 8 1 NR Asia regressi 8 None No
Mortality on
Logistic HL
Ariyaratne®, . AVR +/- . ; statistic,
Aus-AVR | 201 | Aortic, | g o | caBG - | (0P MUt ag, 147 | 16 | NR | Austratia | 9SS | 078 | Calibrati | VYes
1 Mitral Mortality | center on, .
Score MVR on in the
Score
large
Nashef?, Major In- . .| Logistic
EuroSCORE 2(2)1 All Surgery Cardiac Hospital '(\:gﬁlttelr 16882 656 36 | 64.6 Inter:;lla tio regressi 0'8509 None Yes
Il Surgery Mortality on
28
Harll\rl1$n , olated Logistic
. 201 | Aortic, 30 Day | Multi- | 1345 North regressi HL
Operatl.ve 3 Mitral Surgery Valve Mortality | center 5 542 43 NR America on, 0.781 statistic Yes
Mortality Surgery
- Score
Risk Score
Prolonge .
. Logistic
201 Valve d Single . - HL
29
Wang 3 All Surgery Surgery Ventilati | center 2400 303 25 | NR Asia regorﬁsy 0.789 statistic No
on
HL
In- Logistic stzglhsit_lc,
Zheng® 201 | Aortic, Surgery AV and/or Hospital Multi- 6677 130 26 | 48 Asia Tegresst | o.76 square No
3 Mitral MV Surgery - center on, L
Mortality statistic,
Score Lo
Calibrati
on plot
Multiple Valve
. In- . Logistic
Guo® 201 1 Aortic, | g ooy | AVR+MVR | Hospital | 979" | g1g | 55 | 14 | 584 | Asia | regressi | NR HL No
0 Mitral . center statistic
Mortality on
Rankin®, | 201 | Aortic, | ¢ | avramyr | 30D | Multi- [ 2703 | Lo | o | 50 | North 'r-;’gr'jst;f R | Calibrati |
AM Preop 3 Mitral gery Mortality | center 5 America gon on plot




Standardi
Numb - Externa
Author, Ye A= e Specific Outcom | Cente S erof | EP Continen | Model C'. Ca!lbrat Iy
Model Name | ar Vel o . | Intervention e rs I_e Event | V Age t Method Rl lon Validate
Interventi Size s ic Measure d?
on )
. Mitral . Logistic I
31 ) _
Rankin™, 201 Tricus Surgery MVR + TVR 30 Da'y Multi 1868 1420 71 70 Nort_h regressi NR Calibrati Yes
MT Preop 3 pid Mortality | center 6 America on on plot
Aortic, Logistic
Rankin3?, 201 | Mitral, AVR+MVR | 30Day | Multi- North : Calibrati
AMT Preop 3 Tricus Surgery +TVR Mortality | center 4510 591 4 & America regorﬁsg NR on plot Yes
pid
Rankin3! . . Logistic _—
! 201 | Aortic, 30 Day | Multi- | 2703 North - Calibrati
AI\I/I Preop + 3 Mitral Surgery AVR + MVR Mortality | center 5 2541 | 110 | 70 America | redressi NR on plot Yes
ntraop on
Rankin3t, Mitral, . Logistic I
MTPreop + | 290 | Tricus | Surgery | MVR+TVR | S0Day | Multi-1 1868 \ oy | g9 | gg | NOth f e | nR | CAlibrati by
3 . Mortality | center 6 America on plot
Intraop pid on
. Aortic -
Rankin3t, L . Logistic I
AMT preop | 291 | Mitral, | g ey | AVRIMVR | 30Day | Multi-| 50 | 59 | g | 79 | NOMh 1 ponnessi | wr | CRlibrati |y
1 3 Tricus +TVR Mortality | center America on plot
ntraop pid on

* ‘Isolated Valve’ indicates a single valve procedure; ‘Multiple Valve’ indicates intervention to > 1 valve; AVR indicates aortic valve replacement; MVR, mitral
valve replacement; HL, Hosmer-Lemeshow; CABG, coronary artery bypass grafting; NR, not reported; MACE, major adverse cardiovascular events; AEs,
adverse events; DSWI, deep sternal wound infections; LOS, length of stay; TAVR, transcatheter aortic valve replacement; TVR, tricuspid valve replacement.




Table S3. External Validations Overview.

De novo Validation
Author Index . . SR RRlOmber C- Calibration C_han_ge_ in
Model ' o Outcome Timeframe Continent le of . Discrimina
Year Condition . statistic | Reported? :
Size Events tion (%)
Isolated Valve
Edwards, operative North
STS (original) 20011 AVR or MVR mortality 30 days America 25640 1231 0.773 Yes 2.631578947
Isolated Valve! ” . hospitalization North 108,68
Brown, 2009 AVR mortality period America 7 3197 NA Yes NA
Jin, 2005% AVR ‘;f(frrtztl'l‘t’s until discharge Amrrtir(‘;a 3324 142 0.75 Yes 0
NNE Aortic? A%alff;g‘e' AVR ear:]lgrfac;istt;p 30 days Australia | 3544 147 0.77 Yes 8
Wang, 2013% valve surgery Irr;QStsa‘I)iltt)&/“ until discharge Asia 12412 260 0.706 Yes -17.6
NNE Mitral2 Jin, 20053 MVR ‘;f(frrtztl'l‘t’s until discharge Amrrtir(‘;a 1596 95 0.81 Yes 6.896551724
Kuduvalli, AVR +/- in-hospital hospitalization
20073 CABG mortality period Europe 816 3 0.78 Yes 0
in-hospital
NWQIP3 . mortality or
Avriyaratne, AVR +/- . o . -
201125 CABG mo;t(;ilég;;/vgtfhm 30 days Australia 3306 120 0.77 Yes 3571428571
surgery
Cruz- percutaneous North
PMV Score* Gonzalez, mitral PMV success 1 year - 285 213 NR No NA
20094 valvuloplasty America
Monin, 20098 Monin, 20095 | VAV SgerY morb'dlzg’ MOMA | ean 21 months | Europe | 107 56 0.89 Yes 25
ng"lgige' TAVR Comg’r?ggsif@fety 30 days Europe | 453 94 0.59 No -59.2760181
STS (new)— 3 AVR +/- composite . -
Composite AEs® Wang, 2016 CABG morbidity 30 days Australia 450 152 0.627 No 42 53393665
Wang, 20177 M'\Q/\g;;;r fﬁg;g?jl'tt; 30 days Australia | 407 77 0.732 No 4.977375566
Wang, 2016% AVR +/- DSWI 30 days Australia | 450 6 0.631 No -
STS (new)— DSWI® ' CABG ) 35.78431373
Wang, 2017%7 M“Q/\g;;;ir mediastinitis 30 days Australia 407 4 0.721 No 8.333333333




De novo Validation
Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? :
Size Events tion (%)
Piazza, 2010°% TAVR peﬁ’;ft‘;fﬁ;ra' 30 days Europe 168 19 0.69 Yes 3770491803
Basraon, perioperative North -
2011% AVR mortality 30 days America 537 32 0.73 Yes 24.59016393
mean LOS
0 prolonged : . -
Zhang, 2011 valve surgery postop ICU stay 79.44 ;:S 59.76 Asia 1333 187 0.70 Yes 3442622951
Durand, 2013* TAVR mortality 30 days Europe 250 19 0.58 Yes -73.7704918
TAVR
Durand, 2013 (transapi)cal mortality 30 days Europe 60 7 0.55 Yes 83, 60(;55738
access
TAVR ]
Durand, 2013* (transfem;)ral mortality 30 days Europe 190 12 0.66 Yes 47 54098361
access '
Posivel TA-AVI mortality 30 days Europe | 360 38 0.64 Yes 5 4.09836066
Hza(f{‘;i?' TA-AVI 'm;’;’i':;’j' until discharge | Europe | 360 41 0.65 Yes 50.81967213
STS (new) — 3 operative -
Mortality® Laurent, 2013 AVR mortality 30 days Europe 314 18 0.77 Yes 11.47540984
Wang, 20133 valve surgery Irr]r;ggtsail)ilttsl until discharge Asia 12412 260 0.735 Yes 29 95(581967
ng"lgige' TAVR mortality 30 days Europe 453 57 06 Yes 67 21311475
Watanabe, TAVR . -
2013% (transfemoral) mortality 30 days Europe 249 28 0.6 Yes 6721311475
TAVR
Watanabe (transfemoral )
2013% Wipr)]p())ruota::r,ly mortality 30 days Europe NR NR 0.65 Yes 5081967213
experience)
Watanabe TAVR -
2013% ' (transapigal)/tra mortality 30 days Europe 330 27 0.61 Yes 63.93442623
nsaortic )
Barili, 20144 MV surgery ':;2;12?;:3' until discharge Europe 1239 NR 0.82 Yes 4.918032787
Barili, 20144 MV éﬂ%eéy +- ';;2;12?;:3' until discharge Europe 2202 NR 0.76 Yes 14.75 4;09836




De novo Validation
Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? o
Size Events tion (%)
. North -
45
Beohar, 2014 TAVR mortality 30 days America 2552 165 0.6 Yes 6721311475
MVR or perioperative North -
46
Chan, 2014 MVRepair mortality 30 days America 1154 o 0.74 Yes 21.31147541
Osnabrugge, in-hospital - North -
20147 AVR mortality until discharge | America | 4197 119 0.74 Yes 21.31147541
Osnabrugge, AVR +/- in-hospital - North -
201447 CABG mortality until discharge | Aerica | 3480 143 0.74 Yes 21.31147541
Osnabrugge, - in-hospital - North
201447 MVRepair mortality until discharge America 1059 13 0.86 Yes 18.03278689
Osnabrugge, in-hospital - North -
201447 MVR mortality until discharge | America | 1071 59 0.79 Yes 4.918032787
. valve
R;gfjfs" replacement mortality 30 days Asia 576 28 0.812 Yes 2295081967
surgery
49 i -
Wendt, 2014 AVR or TAVR mortality 30 days Europe 1512 95 0.708 Yes 31.80327869
isolated or . .
50 : in-hospital - : -
Wang, 2014 muI;llj;?;ee:/;lve mortality until discharge Asia 9846 176 0.712 Yes 3049180328
Adamo, 20155 piﬁge”:;‘rjs mortality 30 days Europe 304 10 0.62 Yes -60.6557377
D TAVR r?r::)rigﬂif/ 1year Europe | 471 80 0.5 Yes -100
H20(I)|ln555I§|, repeat AVR mortality 30 days Europe 78 8 0.64 Yes 54 098-36066
Silaschi TAVR .
201553 éﬁr?rr;zfseggiocrgl) mortality 30 days Europe 457 44 0.57 Yes 77 04918033
Silva, 2015% TAVR mortality 30 days A?r(m):rtir::a 418 38 0.54 Yes -86.8852459
- 55 all-cause
Sinning, 2015 TAVR mortality 1 year Europe 310 80 0.685 No -39.3442623
Tralhao, 20155 AVR cr;f’(frrtztl'i‘t’j 30 days Europe 106 6 0.702 Yes -33.7704918
. repeat AVR . .
Vassileva, - operative median LOS 6 North
2015%7 af(t:eggréor mortality days (IQR 5-9) America 6534 236 NR Yes NA




De novo Validation
Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of - Discrimina
Year Condition " statistic | Reported? :
Size Events tion (%)
58 operative . -
Wang, 2015 AVR mortality 30 days Australia 620 18 0.716 Yes 29.18032787
59 post-operative . -
Wang, 2015 AVR complications 14 days Australia 620 115 0.666 Yes 45 57377049
Barili, 20165° AVR mortality 30 days Europe 1444 NR 0.79 Yes 4 918(;32787
Collas, 20165! TAVR mortality 1 year Europe 225 38 NR No NA
. 62 all-cause . -
Halkin, 2016 TAVR mortality 30 days Asia 1327 45 0.68 No 40.98360656
Kortlandt, percutaneous periprocedural -
201663 MV Repair mortality 30 days Europe | 136 5 0.65 Yes 50.81967213
Peguero, . operative North -
2016% cardiac surgery mortality 30 days America | 2283 48 0.77 Yes 11.47540984
Rosa, 2016 TAVR in-hospital until discharge South 59 6 NR Yes NA
mortality America
Rosa, 2016% TAVR 30-day mortality 30 days Ai?:rtirc]:a 59 8 0.81 Yes 1.639344262
AVR +/- operative . -
36
Wang, 2016 CABG mortality 30 days Australia 450 29 0.699 Yes 3475409836
66 in-hospital - . -
Wang, 2016 valve surgery mortality until discharge Asia 12412 260 0.735 Yes 29 95081967
Yamaoka, AVR +/- operative . -
201657 CABG mortality 30 days Asia 406 14 0.781 Yes 7.868852459
Zggggzlgl’ TAVR mortality 30 days Europe 156 15 0.55 Yes 8360655738
Balan, 20176° TAVR mortality 30 days A';‘fg:;ﬁ 426 18 0.674 No 4295081967
Balan, 20179 SAVR mortality 30 days A':'n%rrti'la 297 14 0.791 No 4500163934
TAVR . North -
69
Balan, 2017 (transfemoral) mortality 30 days America NR NR 0.789 No 5 245901639
TAVR . North -
69
Balan, 2017 (transapical) mortality 30 days America NR NR 0.583 No 79 78688525
. 70 all-cause -
Schmid, 2017 TAVR mortality 1 year Europe 74 10 0.734 No 23 97868852
. 70 all-cause -
Schmid, 2017 TAVR mortality 2 years Europe 74 18 0.646 No 52 13114754
Wang, 2017%7 MVR or operative 30 days Australia | 407 10 0.850 Yes 1475409836
MV Repair mortality




De novo Validation
Author, Index : : Samp | Number | | cajipration | Changein
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? o
Size Events tion (%)
AVR +/- . -
36
STS (new) Wang, 2016 CABG LOS > 14 days 14 days Australia 450 86 0.638 No 48.88883889
Prolonged LOS® 37 MVR or . -
Wang, 2017 MVRepair prolonged LOS 14 days Australia 407 56 0.696 No 297 40740741
. 36 ventilation > 24 : -
S;ilgr:]eggj Wang, 2016 AVR/CABG hours 30 days Australia 450 124 0.642 No 47 40740741
Ventilation® Wang, 2017%7 MVR or ventilation > 24 30 days Australia 407 54 0.789 No 7.037037037
MV Repair hours
Peguero, valve surgery operative North
20166 +/- CABG mortality 30 days America 2263 48 0.76 Yes -7.80141844
STS (new)— Renal 36 AVR +/- . . -
Failure® Wang, 2016 CABG renal failure 30 days Australia 450 6 0.682 No 35 46099291
Wang, 2017%7 M'\Q/\éz;;r renal failure 30 days Australia | 407 12 0.828 No 16.31205674
36 . . -
STS (new)— Wang, 2016 AVR/CABG reoperation 30 days Australia 450 54 0.612 No 21 67832168
ion6
Reoperation Wang, 20179 M“Q/\éi;;r return to theater 30 days Australia | 407 33 0.668 No 17.48251748
Peguero, valve surgery operative North i
201664 +/- CABG mortality 30 days America 2263 48 0.69 Yes 2.06185567
— 6 36 - -
STS (new)— Stroke Wang, 2016 AVR/CABG stroke 30 days Australia 450 15 0.642 No 26.80412371
MVR or . -
37
Wang, 2017 MV Repair stroke 30 days Australia 407 7 0.665 No 14.94845361
n valve surgery perioperative - South )
SuaragnaSCORE? Sa, 2012 +/- CABG mortality until discharge America 491 74 0.781 Yes 12.1875
Silva, 20155 TAVR mortality 30 days South 418 38 0.52 Yes -93.75
America
- 55 all-cause -
Sinning, 2015 TAVR mortality 1 year Europe 310 80 0.661 No 4772727273
all-cause -
- - .
Sinning, 2015 TAVR rer:gcs)rtiiglti);ac;iron 1 year Europe 310 132 0.618 No 6168831169
German Aortic Valve aIFI) cause
13 i 62 - i -
Score Halkin, 2016 TAVR mortality 30 days Asia 1327 45 0.52 No 93.50649351
Kalendar, . - . R
201772 AVR mortality until discharge Asia 35 6 0.647 Yes 5027272727
i 73 : -
Martin, 2017 TAVR mortality 30 days Europe 6676 360 0.59 Yes 7077922078




De novo Validation
Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? :
Size Events tion (%)
Schmi 0 all-cause -
chmid, 2017 TAVR mortality 1 year Europe 74 10 0.703 No 3409090909
Schmid, 201770 TAVR rﬂ;;gﬂi; 2 years Europe 74 18 0.554 No 82 46753247
Amol'\‘jlgdeel'l\fo”th Arnold, 20167 TAVR poor outcome 6 months A':%rrtir;a 2830 882 0.646 Yes 8.75
Arold — 112(ear Arnold, 20167 TAVR poor outcome 1 year North 2325 1181 0.653 Yes -4.375
Model America
Collas, 20165! TAVR mortality 1 year Europe 225 38 NR No NA
. 62 all-cause : -
OBSERVANT Halkin, 2016 TAVR mortality 30 days Asia 1327 45 0.63 No 4347826087
15 Zbronski, . -
Score 20166 TAVR mortality 30 days Europe 156 15 0.597 Yes 57 82608696
Martin, 201773 TAVR mortality 30 days Europe 6676 360 0.57 Yes 69 565-21739
Survival Post-TAVI | P ?gfj?fo’ TAVR mortality 30 days Europe 180 13 0.66 Yes 0
_ 16
(STT) - 30 days Collas, 2016°" TAVR mortality 1 year Europe 225 38 NR No NA
S“(;VT"%'fi’s;eerlQ’ | P TAVR mortality 1 year Europe | 180 63 0.67 Yes -
TAVI2-SCORe!® Collas, 20165! TAVR mortality 1 year Europe 225 38 NR No NA
Edwards in-hospital - North -
19 ’
Edwards, 2016 20161 TAVR mortality until discharge America 6868 300 0.66 Yes 5 882352941
Isolated or Multiple Valve
implantation of
De Bacco, bovine in-hospital - South -
20087 pericardial mortality until discharge America 703 101 0.729 Yes 15.18518519
bioprosthesis
Dewey, 200876 AVR mortality | MM A2 ¥27 ) North 97 39 NR Yes NA
Ambler?! years merica
Tran, 201077 AVR mortality 1 year Nort_h 394 23 0.799 Yes 10.74074074
America
Laurent, 2013% AVR ‘rif’(frrtztl'l‘t’; 30 days Europe | 314 18 0.70 Yes 25 02502503
Wang, 20133 valve surgery ';;2;12?;:3' until discharge Asia 3479 112 0.677 Yes 34 44444444




De novo Validation
Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of - Discrimina
Year Condition " statistic | Reported? o
Size Events tion (%)
Silaschi, (tra-r:spf\(:/rr?oral mortality 30 days Europe 457 44 0.52 Yes iy
2015% . ' 92.59259259
or transapical)
. - South -
54
Silva, 2015 TAVR mortality 30 days America 418 38 0.57 Yes 7407407407
66 in-hospital - . B
Wang, 2016 valve surgery mortality until discharge Asia 12412 260 0.674 Yes 35 55555556
Yamaoka, AVR +/- operative . -
2016¢7 CABG mortality 30 days Asia 406 14 0.709 Yes 22 59259259
Zbronski, . -
201668 TAVR mortality 30 days Europe 156 15 0.54 Yes 8518518519
3 | isolated valve in-hospital North
Hannan, 2007 surgery mortality America 9662 504 NR No NA
Hannan, 200723 van Gam%ren, isolated valve hospital hospitalization Europe 904 25 086 Yes 29 44897959
2008 surgery mortality period
Wang, 2013% V"i'/‘fegxggy 'm;’ti‘ﬁ’i':)"j' hOSpF:gj'i'ozg“O” Asia 3479 112 0.682 Yes -38.0952381
mean LOS
FUWAI Score? Zhang, 2011 | valve surgery prolonged 79.44 +/-59.76 Asia 1333 187 0.81 Yes 19.23076923
postop ICU stay hrs
Ariyaratne, AVR postgzgétive 30 days Australia | 3544 147 073 Yes :
20112 mortality ' 17.85714286
Aus-AVR Score?® 58 operative - -
Wang, 2015 AVR mortality 30 days Australia 620 18 0.716 Yes 29 85714286
59 post-operative . -
Wang, 2015 AVR complications 14 days Australia 620 115 0.618 Yes 5785714286
h 79 in-hospital - :
Barili, 2013 MV surgery mortality until discharge Europe NR NR 0.79 No 6.300484653
- AV, MV, or in-hospital - -
79 ' ’
Barili, 2013 TV surgery mortality until discharge Europe NR NR 0.8 No 3.069466882
| Camezro' o | cardiac surgery pOSt'Opelr.a“"e 30 days Europe | 3798 215 0.85 Yes 13.08562197
EuroSCORE 1127 -2 ‘gfa{ , 2013 .m‘r’]”a '.ttyl
almers, in-hospita S -
201381 AVR mortality until discharge Europe 814 19 0.69 Yes 38.61066236
Chalmers, AVR +/- in-hospital - -
201381 CABG mortality until discharge Europe 517 23 0.74 Yes 299 45557351
Chalmers, in-hospital .
201381 MV surgery mortality until discharge Europe 340 5 0.87 Yes 19.54765751




De novo Validation
Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? :
Size Events tion (%)
Durand, 2013* TAVR (all) mortality 30 days Europe 250 19 0.66 Yes 48 30?;71567
Durand, 2013* (tr;?;;ial) mortality 30 days Europe 60 7 0.52 Yes 93 537-96 446
TAVR . -
41
Durand, 2013 (transfemoral) mortality 30 days Europe 190 12 0.71 Yes 32 14862682
Hzaglr‘;;?' TA-AVI ”r:cr:?tsailjilttjl until discharge Europe 360 38 0.51 Yes 9% 768-98223
H;gf;;% TA-AVI mortality 30 days Europe 360 41 0.50 Yes -100
Howell, 201322 V"i'/‘fegxggy 'm;’é‘ﬁ’i‘s' until discharge Europe 933 90 0.67 Yes -45,0726979
Sedaghat, TAVR . -
2013% (transfemoral) mortality 30 days Europe 206 14 0.71 Yes 32 14862682
Sedaghat, TAVR . -
2013% (transfemoral) mortality 1 year Europe 206 56 0.70 Yes 35.37064459
Wang, 2013% | valve surgery 'm;’éﬁ’i‘t‘;’j" until discharge Asia 12412 260 0.693 Yes 37 64135703
ngalgik;e' TAVR mortality 30 days Europe 453 57 0.68 Yes 4184168013
Watanabe, TAVR . -
2013% (transfemoral) mortality 30 days Europe 249 28 0.74 Yes 99 45557351
TAVR
\Watanabe (transfemoral )
2013% ' approach, mortality 30 days Europe NR NR 0.75 Yes 19.22455574
without early '
experience)
Watanabe, (trar;l;:p\i/cF;I/tra mortality 30 days Europe 330 27 0.61 Yes §
35 .
2013 nsaortic) 64.45880452
isolated or in-hospital
Zhang, 20138 | multiple valve e until discharge Asia 3479 112 0.69 Yes .
surgery mortality 40.22617124
Zhang, 2013% 'SO'Sange‘r’j"’e "r‘r;g‘ftZﬁ’i'ttS' until discharge Asia 1106 26 0.792 Yes 6 654781009
Zhang, 2013% mu';&%i;’;lve '&2&2?;:3' until discharge Asia 2373 86 0.605 Yes 66.07 4313 a1
Barili, 2014% | SOlad MV n-hospital until discharge | Europe | 1239 NR 0.81 Yes 0.161550889
surgery mortality 9 P
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Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of - Discrimina
Year Condition " statistic | Reported? :
Size Events tion (%)
- 4 | associated MV in-hospital - -
Barili, 2014 surgery mortality until discharge Europe NR NR 0.75 Yes 19.22455574
- MV surgery +/- in-hospital - -
44
Barili, 2014 CABG mortality until discharge Europe NR NR 0.74 Yes 29 45557351
- g | elective major in-hospital g -
Barili, 2014 cardiac surgery mortality until discharge Europe 12201 210 0.80 Yes 3069466882
Koszta, 2014% maﬂggg'a‘: mortality 30 days Europe 2087 123 0.8177 Yes 2.649434572
Osnabrugge, in-hospital - North -
201447 AVR mortality until discharge | America | 4197 119 0.71 Yes 32.14862682
Osnabrugge, AVR +/- in-hospital - North -
201447 CABG mortality until discharge | porjca | 3480 143 0.72 Yes 28.91760905
Osparigee: | MvRepair "r‘r;gfgl)i'tt;' until discharge | JNOm | 1059 13 0.82 Yes 3.392568659
Osnabrugge, in-hospital - North -
201447 MVR mortality until discharge | America | 1071 59 0.78 Yes 9.531502423
Rabbani, valve . .
2014% replacement mortality 30 days Asia 576 28 0.816 Yes 2.100161551
surgery
R;gfjg" MVR mortality 30 days Asia 247 7 0.898 Yes 28.59450727
Rabbani, . . R
201448 AVR mortality 30 days Asia 137 4 0.747 Yes 20.19386107
Rabbani, . . R
20144 DVR mortality 30 days Asia 86 2 0.637 Yes 55 73505654
Rabbani, MVR +/- . . -
2014% CABG mortality 30 days Asia 57 11 0.773 Yes 11.79321486
R;gfjfg" AC\’/ARBJE;/' mortality 30 days Asia 49 4 0.521 Yes 93.21 4;86268
Spiliopoulos, AVR +/- perioperative -
201457 CABG mortality 30 days Europe 222 14 0.77 Yes 12.76252019
SP"Z'SQZ;'OS’ AC\,/ARBZ- late mortality | beyond 30 days | Europe 202 21 0.718 Yes -29.5638126
Wang, 20148 | valve surgery in-hospital until discharge Asia 11170 226 0.72 Yes )
' mortality ' 28.91760905
g8 isolated non- in-hospital - . -
Wang, 2014 CABG surgery mortality until discharge Asia 3696 NR 0.76 Yes 15.99353796
Wang, 2014% | 2 procedures in-hospital until discharge Asia 5006 NR 0.67 Yes -45,0726979

mortality
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Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? :
Size Events tion (%)
88 in-hospital - . -
Wang, 2014 3+ procedures mortality until discharge Asia 2468 NR 0.73 Yes 25 68659128
49 i -
Wendt, 2014 AVR or TAVR mortality 30 days Europe 1512 95 0.712 Yes 3150242326
TAVR . -
49
Wendt, 2014 (transfemoral) mortality 30 days Europe 291 34 0.554 Yes 82 55250404
Wendt, 20144 (traTn?a\;iFial) mortality 30 days Europe | 155 12 0.837 Yes 8.885298869
Debonnaire, all-cause -
201518 TAVR mortality 1 year Europe 471 80 0.633 Yes 57 02746365
H;A'lrgg'é" repeat AVR mortality 30 days Europe 78 8 0.86 Yes 16.31663974
minimally
Moscarelli, invasive MV in-hospital oo
20155 surgery +/- mortality until discharge Europe 1609 28 0.846 Yes 11.79321486
TVR
Poullis, 2015% AVR 'm;’;’i':;’j' until discharge Europe 814 NR NR Yes NA
Poullis, 2015% MVR "r'r;gftsa‘l)i'tt;' until discharge Europe 340 NR NR Yes NA
Poullis, 2015% AC\,/ARBg- Irr]r;ggtsail)ilttsl until discharge Europe 517 NR NR Yes NA
Silaschi, (tra-rl;g(\e/n?oral mortalit 30 days Europe 457 44 0.54 Yes '
201553 o transapieal) y 4 P ' 87.07592892
. . South -
54
Silva, 2015 TAVR mortality 30 days America 418 38 0.54 Yes 8707592892
56 operative -
Tralhao, 2015 AVR mortality 30 days Europe 106 6 0.792 Yes 5 654281099
58 operative - -
Wang, 2015 AVR mortality 30 days Australia 620 18 0.711 Yes 31 82552504
59 morbidity/morta . -
Wang, 2015 AVR lity 30 days Australia 620 115 0.649 Yes 51 85783522
. 62 all-cause : -
Halkin, 2016 TAVR mortality 30 days Asia 1327 45 0.70 No 35 37964459
Kortlandt, eriprocedural -
20166 MVR P rr?ortality 30 days Europe 136 5 0.54 Yes 87 07592892
Patrat-Delon, | cardiac surgery in-hospital - -
2016 for acute mortality until discharge Europe 149 32 0.78 Yes 9.531502423
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Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? :
Size Events tion (%)
infective
endocarditis
. South -
65
Rosa, 2016 TAVR mortality 30 days America 59 8 0.77 Yes 12.76252019
36 operative . -
Wang, 2016 AVR/CABG mortality 30 days Australia 450 29 0.669 Yes 45 39579968
66 in-hospital - . -
Wang, 2016 valve surgery mortality until discharge Asia 12412 260 0.704 Yes 3408723748
Yamaoka, AVR +/- operative - -
201667 CABG mortality 30 days Asia 406 14 0.704 Yes 3408723748
elective cardiac post-operative
92 . 3 . f -
Allyn, 2017 surgng?/Bwnh mortality until discharge Europe 6520 411 0.737 No 93.42487884
Bomberg, . . -
20179 cardiac surgery mortality 30 days Europe 856 27 0.74 No 99 45557351
Bomberg, . . R
2017% cardiac surgery mortality 6 months Europe 809 49 0.76 No 15.99353796
Bomberg, . . R
20179 cardiac surgery mortality 2 years Europe 809 84 0.74 No 99 45557351
Kalender, . . . -
201772 AVR mortality until discharge Asia 35 6 0.603 Yes 66.72051696
94 valve surgery . - . -
Kar, 2017 +/- CABG mortality until discharge Asia 911 52 0.76 Yes 15.99353796
Kar, 2017% valve surgery mortality until discharge Asia 427 18 0.83 Yes 6.62358643
o valve surgery . - . -
Kar, 2017 +/- CABG mortality until discharge Asia 49 5 0.78 Yes 9531502423
Paﬁ'\ef'rztegg'”% Va}r'/‘fegxrggy mortality until discharge Europe 866 53 0.861 Yes 16.63974152
Mateos- . - R
Pafiero, 2017% valve surgery mortality until discharge Europe 427 NR 0.767 Yes 13.73182553
PaﬁI:a/Irztegg-ﬂ% "i'/‘fecsxngeGry mortality until discharge Europe 119 NR 0.954 Yes 46.68820679
. 70 all-cause -
Schmid, 2017 TAVR mortality 1 year Europe 74 10 0.669 No 45 39579968
. 70 all-cause -
Schmid, 2017 TAVR mortality 2 years Europe 74 18 0.552 No 83.19870759
MVR or operative -
37
Wang, 2017 MV Repair mortality 30 days Australia 407 10 0.817 Yes 2.423263328
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Author, Index . . Sampy Number C- Calibration C_han.ge. in
Model - Outcome Timeframe | Continent le of C Discrimina
Year Condition " statistic | Reported? o
Size Events tion (%)
Hannan, 2013% isolated valve |n-hosp|taI/_30- 30 days Nort_h 12354 NR NR No NA
NY Operative surgery day mortality America
Mortality Rick Jin, 20130 | isolatedvalve | in-hospital/30- 30 days Europe | 4021 105 0.777 Yes -
ScorZZB ' surgery day mortality Y P ) 1.423487544
66 isolated valve in-hospital hospitalization . -
Wang, 2016 surgery mortality period Asia 5152 84 0.683 Yes 34.87544484
Multiple Valve
AM Preop Rankin, 20133 | AV *MV operative 30 days North NR NR 0.71 Yes NA
surgery mortality America
- AV + MV operative North
31 31
MT Preop Rankin, 2013 surgery mortality 30 days America NR NR 0.722 Yes NA
AMT Preop®! Rankin, 20133 | AV *MV operative 30 days North NR NR 0.702 Yes NA
surgery mortality America
AM Preop + Intraop®® | Rankin, 20133 | AV *MV operative 30 days North NR NR 0.714 Yes NA
surgery mortality America
- AV + MV operative North
31 31
MT Preop + Intraop Rankin, 2013 surgery mortality 30 days America NR NR 0.727 Yes NA
AMT Preop + Rankin, 20133 | AV MV operative 30 days North NR NR 0.706 Yes NA
Intraop surgery mortality America

* ‘Isolated Valve’ indicates a single valve procedure; ‘Multiple Valve’ indicates intervention to > 1 valve; AVR indicates aortic valve surgery (repair or
replacement); HL, Hosmer-Lemeshow; MVR, mitral valve surgery (repair or replacement); NR, not reported; NA, not applicable; CABG, coronary artery bypass

grafting; TAVR, transcatheter aortic valve replacement; TA-AVI, transapical aortic valve implantation; AEs, adverse events; TVR, tricuspid valve surgery

(repair or replacement); DVR, double valve surgery (repair or replacement); MACE, major adverse cardiovascular events.
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