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Abstract

Backgrounds. The data on acute kidney injury (AKI) in patientgh@ut chronic kidney disease
(CKD) after transcatheter aortic valve replacen{@®VR) are limited. The study sought to compare
the incidence of AKI and its impact on 5-year miigdollowing TAVR and surgical aortic valve
replacement (SAVR) in patients without CKD.

Methods: This registry included data from 6463 consecutagmts who underwent TAVR or SAVR.
CKD was defined as estimated glomerular filtratiate (eGFR)<60 ml/min/1.73mAKI was defined
according to the Kidney Disease Improving Globat@@mes criteria. For sensitivity analysis,
propensity-score (PS) matching between TAVR and BAWAs performed.

Results: The study included 4555 consecutive patients (TANMRL215 and SAVR, n=3340) without
CKD. PS matching identified 542 pairs. Patients whderwent TAVR had a significantly lower
incidence of AKI in comparison to those who undemv@AVR (unmatched 4.7% vs 16.4P0.001,
multivariable analysis: OR 0.29, 95% CI 0.20-0.4ktched 5.9% vs 19.0%8<0.001). Patients with
AKI had significantly increased 5-year mortalityngpared to those without AKI (unmatched 36.0%
vs 19.1%, log-rank<0.001; matched 36.3% vs 24.0%, log-r&s#0.001). The adjusted hazard ratios
for 5-year mortality were 1.58 (95%CI 1.20-2.08) &K grade 1, 3.27 (95%CI 2.09-5.06) for grade 2

and 4.82 (95%Cl 2.93-8.04) for grade 3.



Conclusions: TAVR in patients without CKD was associated with sigmfitly less frequent

incidence of AKI compared with SAVR. AKI significiy increased the risk of 5-year mortality after

either TAVR or SAVR and increasing severity of AK&s incrementally associated with 5-year

mortality.

Clinical Trial Registration: ClinicalTrials.gov, Identifier: NCT03385915.

(URL https://clinicaltrials.gov/ct2/show/NCT0338591




Brief summary

From the nationwide registry, 4555 consecutivegpas with pre-procedural normal kidney

function who underwent TAVR and SAVR (TAVR, n=124/d SAVR, n=3340) were evaluated. Our

findings demonstrated that patients who underwé@\R had a significantly lower incidence of AKI

in comparison to those who underwent SAVR, and TAV4R associated with decreasing incidence of

AKI during study periods. AKI was significantly assated with increased risk of 5-year mortality,

correlating with its severity.



Introduction

Acute kidney injury (AKI) is a common complicatiam patients undergoing transcatheter
aortic valve replacement (TAVR) and surgical aovaitve replacement (SAVR), its incidence ranging
up to 56% depending on the populatidiPatients with pre-procedural chronic kidney dis€&i¢D)
who develop AKI have higher risk of early and lativerse events®® TAVR has become the
preferred treatment strategy for severe aorticevatenosis (AS) in patients at high and intermediat
risk with a high prevalence of CKB"%and the incidence and clinical impact of AKI hawehb well
documented in patients with CKH*?During the past few years, the clinical practiGhWAVR has
shifted towards treating lower-risk patients deernteldave less frequent pre-procedural CKB°
However, limited data exist on the occurrence agposis of AKI following TAVR in patients
without CKD. Accordingly, knowledge of AKI and itsipact on late outcomes in this subset of
patients are essential before expanding the indicédr TAVR to lower-risk patients with long life
expectancy. Therefore, we sought to investigatbd )ncidence and predictors of AKI, and 2) 5-year
mortality in patients without pre-procedural CKDdenwent TAVR or SAVR and 3) the impact of

AKI and its severity on 5-year mortality.



Material and methods
Study design

The FinnValve registry is a nationwide registrigh includes retrospectively collected
data from consecutive and unselected patients wHerwent TAVR or SAVR with a bioprosthesis
from 2008 to 2017 in Finland.This study was approved by the Institutional RevBoards of each
participating center. The inclusion and exclusidteda for the study entry are shown in
Supplementary Table S1. The operative risk of titeepts was evaluated according to the Society of
Thoracic Surgeons (STS)and the EuroSCOREfirisk scoring methods. For the purpose of the
current analysis, patients with baseline estimgtetherular filtration rate (eGFR)<60ml/min/1.73m
according to the Modification of Diet in Renal Dése (MDRD) equatidfi and dialysis were
excluded.
Definition criteria of baselinerisk factors

Baseline variables were defined according to theS&CORE I criterid? Stratification of
the severity of CKD was performed eGFR using theRIDequatiorf° CKD has 5 stages, organized
by eGFR (stagel=eGFR >90ml/min/1.73stage2=eGFR 60 to 89, stage3=eGFR 30 to 59,

stage4=eGFR 15 to 2&age5=eGFR <15}.CKD is typically not clinically evident until eGFflls



below 60 ml/min/1.73 Therefore, clinically normal kidney function wdsfined as
eGFR-60mlI/min/1.73mM. Other comorbidities were defined in the previbitesature’
Patient selection

The registry includes data on 6463 patients widenment TAVR or SAVR. Pertinent to the
present analysis, patients with CKD (n=1907) amdé¢hwith missing values of serum creatinine (n=1)
were excluded. In 4555 patients (TAVR:n=1215; SANER340) without CKD, a propensity-score
(PS) matching between TAVR and SAVR groups was logeel for comparative outcome analysis
(Figure 1A).
Outcome measur es

The primary outcome of this study was to elucidiageincidence of post-operative AKI. The
secondary outcomes were predictors of AKI, 5-y#laraaise mortality in patients with or without AKI
and impact of AKI on 5-year mortality. Moreoverethffect of AKI severity on 5-year mortality was
evaluated by multivariate analysis. In the unmadot@hort, the incidence and predictors of AKI, and
5-year all-cause mortality in patients with or withh AKI was evaluated. In the matched cohort, the
incidence of AKI was evaluated for the purposeesfsitivity analysis and 5-year all-cause mortality

between TAVR and SAVR was analyzed.



AKI was defined according to the KDIGO criteffabecause it considers a time frame for
creatinine changes of seven days, which usuatlyeisaverage length of hospital day in patients
undergoing SAVR (Supplementary Table S2). Definitooiteria of the other outcomes are
summarized in Supplementary Table?$%!

Statistical analysis

Categorical variables were presented as countsiapéeicentages and were compared using
the chi-square test. Continuous variables wereepted as the mean + standard deviation or median
and interquartile range ($575" IQR) and were compared using the Student’s tetetite Wilcoxon
rank sum test based on their distributions. Wetitied a matched cohort of TAVR and SAVR
patients to account for potential differences iaddi@me characteristics. One-to-one PS matching was
performed employing the nearest neighbour methddaagaliper width of 0.2 of the standard
deviation of the logit of the estimated propensitgre. Absolute standardized differences lower than
0.10 were considered an acceptable imbalance betivedreatment groups. The detailed description
of a PS matching is shown in Supplementary Tablar#4Supplementary Figure S1. Early outcomes
in the matched series were evaluated using the faepaired samples for continuous variables and
the McNemar test for dichotomous variables. Theststwere used to evaluate any difference in the

adverse events of matched pairs. Trends for thdance of AKI over time was analyzed using the



Mantel-Haenszel linear-by-linear association chiesg test for trend. Differences in the long-term

survival were evaluated by the Kaplan-Meier methwitth the log-rank test. Covariates including all

baseline and procedural characteristics and eatbpmes exhibiting B value <0.10 in the univariate

analysis were included in a logistic regressionyamato determine the predictive factors of the

incidence of AKI, and 5-year all-cause mortalitythie unmatched cohort. R<0.05 was set for

statistical significance for all tests. Statistiaaklysis was performed using JMP 10.0 (SAS Irstitu

Inc, Cary, NC), and SPSS 22.0 (IBM Corporation, Névk, USA).



Results

Patient characteristics and early outcomes

A total of 4555 patients without pre-procedural Ci{®re the subjects of this analysis

(Figure 1A). The mean follow-up was 3.5+2.6yearsdran3.0, IQR1.3-5.2, range 0-10.0 years) in the

overall cohorts. The distribution of baseline eG&Rustrated in Figure 1B. In the unmatched cahor

TAVR patients in comparison to SAVR patients weldeo and more often female, and had a higher

predicted risk of operative mortality (Table 1).rig the study period, the proportion of SAVR

decreased, whereas that of TAVR increa$®g.<0.001) (Supplementary Figure S2). After PS

matching, 542 matched pairs of patients who underWAVR or SAVR were identified (Table 2 and

Supplementary Figure S1). The procedural charatiesiand early outcomes are summarized in

Table 3. Among the unmatched and matched serigenpaho underwent TAVR had significantly

lower bleeding complications according to life-dwening/disabling or major bleeding and the

E-CABG bleeding grades 2-3, but similar 30-day mldst compared to those who underwent SAVR.

Incidence and predictorsof AKI

During the index hospitalization, 13.3%, 4.3% 4ar@8P6 of patients in the unmatched series

and 12.5%, 5.9% and 1.7% of those in the matcheelssgeveloped AKI, AKI grade2 and dialysis,

respectively (Figure 2). Patients who underwent RAhMad a significantly lower incidence of AKI in



comparison to those who underwent SAVR (unmatchads vs 16.4%P <0.001; matched: 5.9% vs

19.0%,P <0.001). In the unmatched series, the proportiofkdfin patients who underwent TAVR

significantly decreased during the study periBg.{3<0.001), but not in those who underwent SAVR

(Prend=0.23) (Supplementary Figure S3).

The results of multivariable analysis performedtintify predictors of AKI are shown in

Table 4 and Supplementary Table S5. TAVR (OR:09895CI:0.20-0.41) was independently

associated with the less frequent incidence of AKITAVR cohort, timeframe of TAVR (OR:0.52,

95%CI:0.39-0.61), E-CABG bleeding grade2-3 (OR:9%8R4CI: 3.82-27.0) and paravalvular

leakage (PVLYmoderate (OR:4.12, 95%CI: 1.39-10.7) were signifilygassociated with incidence

of AKI. In SAVR cohort, the timeframe of AVR was nassociated with the incidence of AKI, while

E-CABG bleeding grade2-3 (OR:3.71. 95%CI: 1.94-B\#8s significantly associated with AKI as

with TAVR cohort. Throughout these cohorts, blegdiomplications were significantly associated

with higher rates of AKI. The incidence of AKI wagnificantly increasing according to the severity

of bleeding based on VARC-2 and E-CABG grade antkimsed units of RBC transfusion both in

TAVR and SAVR cohortR <0.001, respectively). Among patients without dieg complications

and RBC transfusion, patients who underwent TAVR aaignificantly lower incidence of AKI in

comparison to patients who underwent SAVR (Table 5)
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The effect of AKI on 5-years outcomes

Cumulative 5-year mortalities following TAVR or $/R are displayed in Supplementary

Figure S4. In the unmatched series, 5-year moytsiliinificantly differed between the study groups

(TAVR, 40.5% vs SAVR, 18.3%, log-rartk<0.001). However, no difference was observed in the

matched series (TAVR, 31.5% vs SAVR, 24.6%, log«Br=0.21).

Kaplan-Meier analysis for all-cause mortality betwepatients with and those without AKI

in the unmatched is displayed in Figure 3. Thereevgggnificant differences between patients with

and without AKI on all-cause mortality at 5 yeat&(, 36.0% vs non-AKI, 19.1%, log-ranR<0.001)

(Figure 3A). Landmark analysis showed significatifyerent mortality rates from 3 months to 5

years (AKI, 25.8% vs non-AKI, 17.1%, log-raf«0.004). AKI significantly increased mortality

when compared with non-AKI across the subgroupsRA68.7% vs 38.7%, log-rarfR<0.001 and

SAVR: 36.0% vs 19.1%, respectively) (Figure 3B &)dIn multivariable analysis, AKI was

significantly associated with increased 5-year aldyt (Table 5 and Supplementary Table S6).

In Kaplan-Meier analysis, higher grades of AKI wassociated with an increased 5-year

mortality (Figure 3D - F). Increasing severity oKAwas significantly associated with incremental

risk of 5-year mortality in multivariable analygisigure 4).

Discussion
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In the present study, we observed the followinghlgt findings: 1) the incidence of AKI
was significantly less frequently observed in pasevho underwent TAVR in comparison to those
who underwent SAVR; 2) TAVR was independently agged with less frequent incidence of AKl in
comparison to SAVR; 3) bleeding complications wagmificantly associated with AKI following
TAVR and SAVR; 4) the proportion of AKI in patientho underwent TAVR significantly decreased
during the study period; 5) the presence of AKI associated with an increased risk of all-cause
mortality at 5 years correlating with its severity.

Although several studies have examined the outcahA&I in patients with high surgical
risk, most have included patients with a high ptenee of CKD, ranging up to 62861%°?°In these
high-risk subset of patients, the incidence rateskd ranged from 12% to 57% after TAVR,
depending on the definition us€tOn the other hand, among patients with intermediatow
surgical risk and lower prevalence of CKD, the derice of AKI after TAVR decreased to less than
5061013142728 the current study, PS matching identified viallanced patients with low to
intermediate surgical risk (STS score: 3.1+1.9AVR vs. 3.2 + 3.1 in SAVR). Our data shows a
comparable rate of AKI after TAVR compared to tmevpous reports including lower-risk patients.

As previously reported, patients with CKD undergp8AVR are at significantly higher risk

of AKI and hemodialysi8.Gummert Jret al. showed that up to 16% of patients with CKD follogi

12



SAVR required hemodialysis during the post-opemfieriod?® Although our results show higher
incidence of AKI following SAVR compared to currdandmark randomized tridf;**the rate of AKI

is comparable to real-world results (15.4% of SAWiR)N the largest representative data including
183,506 patient3In addition to this, we confirmed that SAVR isasisted with a significantly higher
risk of AKI compared with TAVR even among patientshout CKD. It is worth noting that herein
breeding complication was the strongest risk fafipAKI in patients who underwent TAVR and
SAVR as previously reportefl The negative effect of bleeding on kidney functiould be partially
explained by reduced perfusion to kidney. Althobigreding severities stratified by VARC-2,
E-CABG and units of RBC transfusion were incremiytssociated with the increasing incidence of
AKIl in both treatment groups, importantly, if neekding happens, patients who underwent TAVR had
significantly lower incidence of AKI compared withose who underwent SAVR even after
PS-matching (Table 5). The invasive nature of SAMR be considered disadvantageous in terms of
kidney function. The effects of cardiopulmonary agp on kidney function after surgical treatment
have been well elucidatéd Similarly, the cardiopulmonary bypass time andesebleeding

requiring blood transfusion affected worsening kigifunction after SAVR in patients without CKD
of the present study. Interestingly, increasinggoagume was associated with decreasing the

incidence of AKI in TAVR cohort, but not in SAVR éble 4 and Online Figure 3). The mechanisms

13



are likely multifactorial. Refinements in proceduechnique, the lower device profile and lower
amount contrast used might play an important roléaé prevention of AKI as with the reduction of
vascular and bleeding complication as reporteddéwipus literatured®*

A previous report showed that the occurrence of iBKassociated with higher rates of early
and 1-year mortality following TAVR® Among a population at high risk with 50% of CKDariah
Set al. reported 66.7% of 1-year mortality in patientstwAKI following TAVR, whereas that was
8.6% in patients who did not develop AKIThe current study demonstrated that AKI is assedia
with increased mortality following TAVR. Moreovean our study, even patients who developed AKI
grade 1 was significantly associated with a worgeame compared to patients without AKI. The
minimally invasive nature of TAVR, the usage of malist approach such as transfemoral procedure
with local anesthesia, the avoidance of cardiopukng bypass and the reduced risk of bleeding
complications can be considered advantageousrirstef kidney protection.

Several limitations of our analysis should be asidedged. Firstly, the retrospective nature
is the main limitation of this study. Secondly, etbough PS matching resulted in sufficient balance
of baseline characteristics, bias due to unknowmaneasured confounders cannot be excluded.

Thirdly, we do not have data on renal functionrafiecharge and we cannot estimate the rate of late

dialysis. Moreover, we do not have data on preptod proteinuria. Therefore, early-stage CKD
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might have been underdiagnosed and included irstady populations. Fourthly, we do not have data

on SAVR with a mechanical valve. Therefore, SAVRug in this study might not reflect real-world

clinical setting in patients who underwent SAVRwlibw surgical risk. Finally, the predictors of AKI

in TAVR cohort should be interpreted cautiouslycdigse no information on contrast volume

administered during TAVR procedures were availétahis analysis.

In conclusion, in this nationwide registry, AKI svaignificantly less frequent after TAVR in

comparison to SAVR among patients without cliniga@Vident CKD. Periprocedural bleeding was a

strong risk factor for the development of AKI af@ther TAVR of SAVR. AKI significantly

increased the risk of 5-year mortality and incnegsieverity of AKI was associated with incremental

risk of late mortality. Although TAVR could be farable treatment in terms of risk of AKI for AS

patients without CKD in comparison to SAVR, furttedforts are needed to reduce the incidence of

AKI and to improve the outcomes of patients withIA&llowing AVR.
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Figurelegends

Figure 1. Study flowchart and distribution of the estimated glomerular filtration rate

(A) Study flow chart.
(B) The right y-axis refers to the histogram of thember of patients with estimated glomerular
filtration rate (eGFR) per 5 ml/min/1.78crements.

AKl=acute kidney injury; CKD=chronic kidney diseas®R=interquartile range.

Figure 2. Incidence of AKI following TAVR and SAVR

Patients who underwent TAVR had a significantly éswncidence of AKI in comparison to patients
who underwent SAVR.

Abbreviations as in Table 1 and Figure 1.

Figure 3. Cumulative event curvesfor 5-year all-cause mortality in patientswith or without AKI

(A) Cumulative event curves for all-cause death landmark analysis from 3 month in total cohort.
(B and C) Cumulative event curves for all-causetaility (B) in TAVR and (C) in SAVR cohort.
(D-F) Cumulative event curves according to the gkddes. (D) in total, (E) in TAVR and (F) in
SAVR cohort.

"Non-AKI vs AKI grade 1AKI grade 1 vs AKI grade 2, arid\K| grade 2 vs AKI grade 3.

In Figure E, log-rank test was applied to compheenhortality rates only between non-AKI and AKI

grade 1, because of small number of patients wikhgkade 2 and 3.
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Figure4. Theimpact of AKI severities on 5-year mortality

AKI grades were significantly associated with ahi@gincidence of 5-year mortality. HRs were
adjusted by baseline characteristics and earlyoous.

HR=hazard ratio.
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Table 1. Baseline characteristics befor e propensity score matching

TAVR SAVR P value Absolute

(n=1215) (n=3340) standardized difference
Age, y 80.6+6.8 74.41+6.6 <0.001 0.988
Female 629(51.8) 1469(44.0) <0.001 0.157
Body mass index, kg/m 26.8+4.7 27.6x4.7 <0.001 0.170
Diabetes 313(25.8) 851(25.5) 0.85 0.007
COPD 269(22.1) 493(14.8) <0.001 0.189
Atrial fibrillation 451(37.1) 668(20.0) <0.001 088
Extracardiac arteriopathy 229(18.9) 371(11.1) <0.00 0.220
Coronary artery disease 327(26.9) 1493(44.7) <0.001 0.378
Previous PMI 208(9.8) 174(4.0) <0.001 0.230
Previous cardiac surgery 242(19.9) 78(2.3) <0.001 .5849
Previous PCI 250(20.6) 311(9.3) <0.001 0.328
Previous Ml 156(12.8) 432(12.9) 0.93 0.003
Previous stroke 138(11.4) 201(6.0) <0.001 0.192
Hemoglobin, mg/L 127.2415.1 133.8+14.3 <0.001 0.449
eGFR, ml/min/1.73m 80.8+17.1 83.8+17.1 <0.001 0.175
LVEF<51% 310(25.5) 627(18.8) <0.001 0.162
NYHA class4 118(9.7) 302(9.0) 0.49 0.024
Frailty GS$2 155(12.8) 72(2.2) <0.001 0.411
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AHF within 90days 135(11.1) 353(10.6) 0.60 0.016
Urgent/emergent procedure 79(6.5) 411(12.3) <0.001 0.200
Associated PCl or CABG 60(4.9) 1381(41.4) <0.001 0.960
STS score, % 3.8+2.7 2.6+2.2 <0.001 0.487
EuroScore I, % 5.615.7 3.5+4.4 <0.001 0.412
Timeframe of AVR <0.001
1% quartile 43(3.5) 706(21.1) 0.712
2 142(11.7) 892(26.7) 0.388
3¢ 314(25.8) 1000(30.0) 0.094
4 716(58.9) 742(22.2) 0.806

Values are expressed as counts and percentagesémheses), meanzstandard deviation.

AHF=acute heart failure; AVR=aortic valve replacene& ABG=coronary artery bypass grafting; COPD=dlito

obstructive pulmonary disease; eGFR=estimated gigarefiltration rate; GSS=geriatric status scaEF=left

ventricular ejection fraction; Ml=myocardial infdéi@n; NYHA=New York Heart Association; PCl=percutous

coronary intervention; PMI=pacemaker implantati8AVR=surgical aortic valve replacement; STS=Sooidty

Thoracic Surgeons; TAVR=transcatheter aortic vaby@acement.
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Table 2. Basdline characteristics after propensity score matching

TAVR SAVR P value Absolute

(n=542) (n=542) standardized difference
Age, y 77.8+7.7 77.945.6 0.96 0.015
Female 284(52.4) 276(50.9) 0.63 0.030
Body mass index, kg/m 27.445.2 27.4+4.7 0.80 0.000
Diabetes 140(25.8) 142(26.2) 0.89 0.009
COPD 141(26.0) 121(22.3) 0.20 0.087
Atrial fibrillation 156(28.8) 166(30.6) 0.51 0.039
Extracardiac arteriopathy 84(15.5) 86(15.9) 0.87 010.
Coronary artery disease 127(23.4) 138(25.5) 0.44 490.0
Previous PMI 30(5.5) 34(6.3) 0.61 0.034
Previous cardiac surgery 42(7.8) 46(8.5) 0.66 0.026
Previous PCI 80(14.8) 77(14.2) 0.80 0.017
Previous Ml 44(8.1) 52(9.6) 0.34 0.053
Previous stroke 42(7.8) 55(10.5) 0.17 0.094
Hemoglobin, mg/L 129.0+15.2 129.6+14.3 0.48 0.041
eGFR, ml/min/1.73f 82.6+18.4 82.6+17.2 0.99 0.000
LVEF<51% 130(24.0) 127(23.4) 0.82 0.014
NYHA class4 50(9.2) 55(10.2) 0.61 0.031
Frailty GS$2 40(7.4) 42(7.8) 0.82 0.015
AHF within 90days 61(11.3) 69(12.7) 0.46 0.043
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Urgent/emergent procedure 45(8.3) 49(9.0) 0.82 .02
Associated PCIl or CABG 51(9.4) 56(10.3) 0.44 0.030
STS score, % 3.1+1.9 3.2+3.1 0.54 0.039
EuroScore I, % 4.0£3.6 4.1+4.8 0.53 0.026
Timeframe of AVR 0.57
1% quartile 32(5.9) 38(7.0) 0.048
2 95(17.5) 83(15.3) 0.059
3¢ 169(31.2) 183(33.8) 0.056
4 246(45.4) 238(43.9) 0.030

All abbreviations as in Table 1.
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Table 3. Procedure characteristics and early outcomes

Unmatched M atched
TAVR SAVR P value TAVR SAVR P value
(n=1215) (n=3340) (n=542) (n=542)
Procedure characteristics
General anesthesia 356(29.7 3340(100) <0.p01 BAEY3| 542(100) <0.001
Noradrenalin at anesthesia induction 255(21.( B.3) 0.038 119(22.0) 135(24.9 0.25
Transfemoral approach 1068(87.9 469(86.p)
Pre-balloon dilatation 671(55.2) 344(63.5)
Post-balloon dilatation 181(14.9) 92(17.0
Full sternotomy 3206(96.4) - 491(91.1)
Cardiopulmonary bypass time, min 128.6+45.6 - 120.5+47.7
Early outcomes
Major vascular complication 104(8.6) 51(1.5) <0.0p1 53(9.8) 12(2.2) <0.001
Life-threatening/disabling or major bleeding 196.Q) 1732(51.9) <0.001 9(16.6) 285(52.6) <0.001
E-CABG bleeding gradesZ-3 49(4.1) 722(21.9) <0.001 30(5.6) 114(21.9) <0.0p1
RBC transfusion>4 units 41(3.4) 634(19.3 <0.00p1 0(3.| 122(22.5) <0.001
PVL =moderate 45(3.7) 19(0.57) <0.001 19(3.5) 3(0.55) <0.001
Stroke 31(2.6) 114(3.4) 0.14 16(3.0) 21(3.9) 0.40
PMI 110(9.1) 127(3.8) <0.001 49(9.0) 31(5.7) 0.037
Sepsis 7(0.58) 39(1.2) 0.074 4(0.74) 8(1.5) 0.25
Length of hospital stay, days 5.2#4.5 8.015.8 <0.00 5.7+5.3 8.315.7 <0.001
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30-day mortality 31(2.6) 103(3.1) 0.35 17(3.1) 20)5 0.12

Values are expressed as counts and percentageséintheses), or meantstandard deviation.
E-CABG=The European multicenter study on coronatsra bypass grafting; PVL= paravalvular leakage;

RBC=red blood cell; Other abbreviations as in Tdble

" E-CABG bleeding grade 2-3=transfusion of more thamits of red blood cells and/or operation fodiastinal or

peripheral bleeding’ Other outcomes were reported according to the V/A&R®nsensus.
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Table 4. Multivariable analysis of factors associated with AKI

Multivariable analysis

Overall OR (95%Cl) P value
TAVR (vs. SAVR) 0.29 0.20, 0.41 <0.001
Female 0.66 0.53,0.82 <0.001
Body mass index (per 1 kgfn 0.93 0.91, 0.95 <0.001
Atrial fibrillation 1.53 1.23,1.90 <0.001
AHF within 90days 1.56 1.10, 2.22 0.029
PVL=moderate 4.06 2.00, 7.96 <0.001
Sepsis 3.36 1.63, 6.76 0.001
E-CABG bleeding grades2-3 3.00 2.40,3.75 <0.001
TAVR

Timeframe of TAVR (per a quatrtile) 0.52 0.39, 0.61 <0.001
E-CABG bleeding grade2-3 9.94 3.82,27.0 <0.00
PVL=moderate 412 1.39, 10.7 0.013
SAVR

Age (per 1 year) 1.02 1.01,1.04 <0.001
Female 0.65 0.51, 0.84 0.001
Body mass index 0.92 0.90, 0.94 <0.001
Atrial fibrillation 1.50 1.15, 1.93 0.003
AHF within 90days 1.67 1.09, 2.56 0.020
NYHA class4 1.65 1.03, 2.64 0.038
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Cardiopulmonary bypass time(per 10min) 1.09 1.0231 <0.001
Sepsis 3.51 1.49, 8.02 0.005
E-CABG bleeding grades2-3 3.71 1.94, 8.28 <0.0(

Covariates included into these models are shovBupplementary Table S5.

Abbreviations as in Table 1 and 2.
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Table5. Theincidence of AKI according to the bleeding severities and units of transfusion

AKI in the unmatched

AKI in the matched

TAVR SAVR P value TAVR SAVR P value
VARC-2 bleeding
None 27(2.9) 99(8.4) <0.001 15(3.0) 25(10.4) <0.001
Minor 4(4.2) 53(12.3) 0.019 0(0) 12(14.8) 0.003
Major 9(6.4) 184(17.9) <0.001 3(3.9) 42(19.7) <0.001
Life-threatening or disabling 17(30.9) 213(30.4) 9D 8(24.2) 56(40.6) 0.07
(P value) <0.001 <0.001 <0.001 <0.001

E-CABG bleeding
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Grade 0-1 39(3.3) 298(11.4) <0.001 17(2.6) 1(13.9) <0.0d
Grade 2-3 18(36.7) 251(34.8) 0.78 9(34.6) 61(43.0) 0.43
(P value) <0.001 <0.001 <0.001 <0.001
RBC transfusion units
None 28(2.8) 90(8.2) <0.001 14(2.5) 19(9.8) <0.001
1-2 units 7(5.3) 111(11.6) 0.03 2(2.9) 26(12.9) 0.02
3-4 units 6(15.3) 106(16.2) 0.89 2(10.0) 29(20.1) 0.28
>4 units 14(34.2) 242(38.2) 0.60 8(34.8) 61(46.2) 0.31
(P value) <0.001 <0.001 <0.001 <0.001

Values are expressed as counts and percentages€imtheses). All abbreviations as in Table 1-4.
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Table 6. Multivariable analysis of factorsassociated with 5-year mortality

Multivariable analysis

Overall HR (95%Cl) P value
TAVR (vs. SAVR) 1.67 1.26, 2.22 <0.001
Age (per lyear) 1.03 1.01, 1.06 <0.001
Female 1.47 1.19,1.81 <0.001
Diabetes 1.38 1.12,1.70 0.002
COPD 1.56 1.24,1.96 <0.001
Atrial fibrillation 1.34 1.10, 1.64 0.005
LVEF<51% 1.07 1.02,1.61 0.037
Major vascular complication 2.70 1.77, 4.07 <0.001
Stroke 3.24 2.16, 4.83 <0.001
AKI 2.14 1.69, 2.67 <0.001
E-CABG bleeding grades2-3 1.62 1.27,2.07 <0.001
TAVR

Age (per lyear) 1.02 1.01, 105 0.006
Female 1.94 1.28, 3.03 0.003
COPD 2.41 1.57, 3.70 <0.001
LVEF<51% 1.26 1.05, 1.57 <0.001
Transfemoral approach 0.54 0.45, 0.76 <0.001
Major vascular complication 1.91 1.01, 3.60 0.039
AKI 2.58 1.24,5.32 0.011
E-CABG bleeding grades2-3 2.95 1.29, 6.89 0.010
SAVR

Age (per lyear) 1.04 1.01, 1.09 <0.001
Diabetes 1.36 1.05, 1.77 0.021
LVEF<51% 1.50 1.17,2.02 0.008
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Cardiopulmonary bypass time (per 10min) 1.01 11002 0.011

Major vascular complication 2.44 1.16,5.01 0.01¢
Stroke 3.04 1.83,5.00 <0.001
AKI 2.08 1.57,2.73 <0.001
E-CABG bleeding grades2-3 1.50 1.12,2.01 0.00

Covariates included into these models are shovBupplementary Table S6.

All abbreviations as in Table 1 and 3.
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FinnValve registry

Total: n =6463
(TAVR: n =2130 / SAVR: n =4333)

Excluded: n= 1908
CKD (eGFR <60ml/min/1.73m? ) and Dialysis: n= 1907
Missing Creatinine data: n= 1

Patients without clinical CKD series

Total: n =4555
(TAVR: n=1215 / SAVR: n=3340)

1:1 Propensity score matching series

1084 patients without clinical CKD
(TAVR: n= 542 / SAVR: n=542)

Analysis (Unmatched series)
- Incidence of AKI
- Predictor of AKI
- 5-year outcomes and its predictor

Analysis (Matched series)
Incidence of AKI
S-year outcomes comparing TAVR and SAVR
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Event rates (%)

A) Unmatched series (n =4555)
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P <0.001
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AKI grade >2

P <0.001
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B) Matched series (n =1084)
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HR 95%CI  P-value !
AKI grade 1 1.58  1.20,2.08 0.002 :~°
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