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Background: The 3" generations of transcatheter heart valve system, including Edwards SAPTEN S3 (ES3)
and Medtronic’s Evolut R, has been developed to specifically improve the safety of transcatheter aortic valve
implantation (TAVI). The aim of this work was to provide a summary effect estimate of the peri-procedural
characteristics and clinical outcome of patients treated with ES3 versus the Evolut R.

Methods: We conducted a literature search of PubMed, Ovid and EMBASE (2002 to 2018). Two authors
extracted the data independently. The safety and feasibility of Sapien 3 and Evolut R were compared by odds
ratios (ORs) with 95% confidence intervals (CIs) in inverse variance method.

Results: After a multi-step assessment, a total 6 studies were finally included, yielding 1,664 patients,
of which, 768 (46%) used ES3 and 896 (54%) used Evolut R. There was no statistical difference with
device success rate (OR 1.15, 95% CI: 0.70-1.91, I’'=0%), 30-day mortality [OR: 0.72 (0.33-1.57), I’=0%],
pre-dilation rate, 30-day stroke, bleeding complication (BC) (major and life-threating), major vascular
complication (VC), and paravalvular leakage between the two groups. However, the ES3 group was
associated with a higher risk of acute kidney injury (AKI), higher mean aortic valve gradient and better mean
left ventricular ejection fraction (LVEF) after TAVR procedure. Moreover, the Evolut R group had a higher
rate of post-dilation and new permanent pacemaker implantation (PPMI).

Conclusions: Both devices had demonstrated excellent procedural success rate and short-term safety. At
30-day follow-up, both devices shared similar rates of mortality, BC, VC, stroke, and paravalvular leakage
(PVL). However, the rate of AKI was higher in the ES3 group, and the rate of PPM was higher in the Evolut
R group.
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Introduction

Transcatheter aortic valve implantation (TAVI) implantation
is currently the main treatment option for patients with
severe symptomatic aortic stenosis (AS) deemed surgically
inoperable or at excessive surgical risk for surgery (1,2).
Although the feasibility and efficacy of TAVI has been
proven, the procedure itself is still related to inherent
complications such as access site bleeding complications
(BCs) and post-procedural paravalvular leakage (PVL)
amongst the two most popular TAVI devices (3,4),
including the balloon expandable Edwards SAPIEN
(Edwards Lifesciences Ltd, Irvine, CA, USA) and the self-
expandable Medtronic CoreValve (MCV) (Medtronic Ltd,
Minneapolis, MN, USA). In recent years, new technologies
of transcatheter heart valve system have been developed
to specifically tackle these problems, including the 3™
generations Edwards SAPIEN S3 (ES3) and Medtronic’s
Evolut R.

Compared to its predecessor, the ES3 has an additional
polyethylene terephthalate skirt which was designed to
reduce PVL (5). Meanwhile, the Evolut R platform is
repositionable and features the built-in InLine EnVeo R
delivery catheter sheath, which omits the external 18-24 F
access sheath (6). Therefore, reducing the size of the overall
profile down to 14 F. Given these new features, both the
ES3 and Evolut R has been in the past, reported to have
superior short-term outcome efficacy and safety compared
to the older generation devices (7,8). In recent registries,
both the ES3 and Evolut R demonstrated excellent
outcomes in low-risk population (9,10). However, the peri-
procedural and clinical outcome data of the comparison of
ES3 and Evolut R is limited with inconsistent outcome data
derived mostly from studies of relatively small sample size.
Importantly, to date, no systematic review or meta-analysis
has been performed.

Therefore, the aim of this study was to provide
a summary effect estimate of the peri-procedural
characteristics and clinical outcome of patients treated with
ES3 versus the Evolut R.

Methods

We conducted a literature search of PubMed, Ovid and
EMBASE (2002 to 2018). The search terms were as follows:
transcatheter aortic valve implantation; transcatheter aortic
valve replacement; third generation; balloon expandable;
self-expandable; SAPIEN 3; Evolut R. Only English studies
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were included. We performed a multi-step assessment to
identify the article qualified for this meta-analysis (Figure I).

Study criteria

Inclusion criteria were as follows: (I) studies which reported
the outcomes of ES3 versus Evolut R (II) articles were
randomized clinical trial, prospective or retrospective
cohort observational studies. Studies were excluded based
on at least 1 of the following: (I) studies published in form
of letter, review, editorial comment or a case report; (II)
un-extractable data for statistical analysis. If duplicate
data source occurred, one with the largest sample size was
included to avoid duplicate publication.

Definitions

The primary endpoints of this meta-analysis were the device
success and 30-day all-cause mortality. The secondary
endpoints were stroke, BC, vascular complication (VC),
acute kidney injury (AKI), new permanent pacemaker
implantation (PPMI), left ventricular ejection fraction
(LVEF) and rate of PVL (moderate and severe) after
procedure.

Data extraction

Two authors (LYM and TJY) extracted the data
independently, including authors name, regions, publishing
years, number of cases, patients baseline characteristic
[including the age, male proportion, the Society of Thoracic
Surgeons (STS) score], and definition of outcome. The
assessment of the quality of eligible studies was performed
by the Newcastle-Ottawa scale (http://www.ohri.ca/
programs/clinical_epidemiology/oxford.htm).

Statistics

Results of categorical variables are present as (n%) and
continuous variables are expressed as the mean = standard
deviation (SD). The inverse variance method was used to
pool the odds ratios (ORs). For heterogeneity, it would
be considered significantly if the p value was <0.05 and
the I’ statistic was >50%. The DerSimonian and Laird
random-effect methods were performed when significant
heterogeneity was detected between the studies. Publication
bias analysis was performed when meta-analysis included 3
or more studies, with egger test and funnel plot. Sensitivity
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A total 1154 citations identified through PubMed, Ovid
and EMBASE (2002-2018)

l

752 of records after duplicates removed

Y

After review of abstracts
642 of records excluded for not relevant for this study
52 of records excluded for letters, reviews, editorials,
comments or case reports

\4

57 of full-text articles assessed for eligibility

A4

51 of articles excluded for no relevant data (studies which
did not specify both the outcomes of Evolut R and Sapien 3
group)

\4

6 studies included in quantitive analysis of this meta-analysis

Figure 1 Flow diagram of study selection.

analyses were also performed using the Stata command
hetred. The hetred command allowed omit studies more than
one (sequentially or combinatorially) until I-squared drop
to the level predefined. All statistical analysis was performed
by Stata MP Software (15.1 version) (StataCorp LLC, 4905
Lakeway Drive, USA).

Results

A total of 1,154 citations were initially identified on
PubMed, Ovid and EMBASE (2002 to 2018). After
a carefully multistep assessment of 57 full-text, six
observational studies were finally included (11-16), yielding
1,664 patients, of which, 768 (46%) used ES3 and 896 (54%)
used Evolut R (Figure 1). The baselines characteristic,
including male proportion, mean age, STS score are
summarized in Table 1. All studies achieved a score of >6
in the NOS quality assessment, indicating a good overall
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quality of the included studies. The clinical endpoints of
all included studies were reported according to the Valve
Academic Research Consortium (VARC) 2 statemen.
Publication bias was not assessed as there were less than ten
studies included in the current meta-analysis.

Procedure-related factor

The rate of pre-dilation of patients in ES3 group was higher
than Evolut R group (58.6% wvs. 33.9%) (11-16), while
no significant difference [OR 1.12 (0.30-4.20), I'=97%]
(Figure S1A). However, the rate of post-dilation was lower
in ES3 group compared to Evolut R (9.6% vs. 30.3%) [OR
0.22 (0.16-0.30), P=0%] (11-16) (Figure SI1B). Overall, the
procedural successful rate of ES3 was 94.1%, and 95.7% in
the Evolut R group [OR 1.15 (0.70-1.91), '=0%] (11-15)
(Figure 2).

Outcomes following TAVI

The 30-day all-cause mortality of ES3 and Evolut R were
1.6% and 2.1%, respectively [OR 0.72 (0.33-1.57), ’'=0%]
(11-16) (Figure 3A4). Only one study reported long-term
outcomes (14), the mortality rate was also statistically
insignificant between the two devices at 1- and 3-year
follow-up (P>0.05).

Secondary outcome analysis showed that ES3 was
associated with higher risk of AKI [4.1% vs. 2.0%, OR 2.34
(1.26-4.34), I’'=0%] (11,12,14-16) (Figure 3B). However,
30-day stroke [2.0% vs. 2.0%, OR 1.07 (0.51-2.25), =0%]
(11-15) (Figure 3C), BC (major and life-threating) [3.0% vs.
2.4%, OR 1.08 (0.56-2.08), P=0%] (11-15) (Figure 3D), and
major VC [4.3% vs. 3.4, OR 1.24 (0.71-2.17), P=0%] (11-
14,16) (Figure 3E) were not statistically significant between
the two groups. The ES3 group had lower risk of PPMI
[11.5% vs. 17.0%, OR 0.69 (0.51-0.93), ’=0%] (11-16)
(Figure 3F). Three studies reported the prosthesis durability
outcome within 30 days, however, the reported incidences
were zero in two studies, and Finkelstein ez /. (14). found
that ES3 had lower rates of prosthesis failure (0.5% vs. 2.7%,
P=0.048).

Echocardiographic outcomes

The peak aortic valve gradient was statistically insignificant
between the two groups [Standard Mean Difference (SMD):
1.14 (0.97-1.31), I’=19%] (11-15) (Figure S24), while
ES3 patients showed a trend towards a higher mean aortic
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Table 1 Baseline demographics of the included studies
Study Year Region Dg\./ice. hoe Male STS score NOS
classification Number P value Number, n (%) P value Number P value

Ben-ShoshanJ 2016  Israel Sapien 3 124 82.0+6.3 0.37 71 [57] <0.001 4.05+4.9 0.69 7
Evolut R 108 82.7+5.8 36 [33] 4.27+2.7

Eitan A 2018 Germany Sapien 3 55 80.9+6.3 0.25 53 (94.5) 0.30 3.9+2.5 0.22 8
Evolut R 37 82.4+58 27 [42] 4.6+2.4

Enriquez- 2017  Spain Sapien 3 80 82+6 0.11 42 [52] 0.02 6.2+5 0.62 7

Rodriguez E EvolutR 64 8415 135 (37.7) 5.8+5

Finkelstein A 2018  Israel Sapien 3 223 81 [77-85] <0.001 149 [67] <0.001 3.1 (2.5-4.6) 0.003 8
Evolut R 512 83 [79-87] 179 [35] 3.5(2.6-5.2)

Rogers T 2017 American Sapien 3 183 819 0.22 152 (53.6) 0.22 6.5+6.3 0.04 7
Evolut R 74 82+8 29 (39.2) 8.1+4.6

Veulemans V 2018 Germany Sapien 3 103 80.0+7.1 0.11 59 (55.6) <0.0001 6.4+5.4 0.08 6
Evolut R 101 81.4+5.8 24 (23.0) 7.8£5.5

N, number; NOS, Newcastle-Ottawa Scale; STS, the Society of Thoracic Surgeons Cardiac Surgery Risk Models.

Study Year

Ben-Shoshan J 2016 =
Enr'quez-Rodn‘quez E 2017 -~

Rogers T 2017 ——
Eitan A 2018

Finkelstein A 2018 b o

Overall (I-squared = 0.0%, p = 0.804)

OR (95% Cl)

1.81(0.60, 5.46)

0.76 (0.27, 2.12) 5/223

1.15(0.70, 1.91)

Events, Events, %

Sapien 3 Evolut R Weight

101124 5108 17.56

1.35(0.57,3.22) 16/80 10/64 31.76

0.94(0.24,3.74) 7183 374 14.68

0.67 (0.04, 11.00) 155 1137 420

15/512 31.80

39/665 34/795 100.00

Figure 2 The meta-analysis for device success.

valve gradient [SMD: 1.24 (1.10-1.39), I’=0%] (11-15)
(Figure S2B). The mean LVEF was higher in ES3 group
[SMD: 1.19 (1.04-1.33), I’'=28.3%] (11-15) (Figure S2C).
For both moderate and severe PVL outcome, the two valves

showed comparable outcomes within 30 days [1.6% uvs.
2.4%, OR 0.74 (0.25-2.15); P=46.9%] (11,13,15) (Figure 4).

Sensitive analysis

High heterogeneity was observed across studies reporting
pre-dilation (I’=96%). After using the hetred command
and excluding three studies, there was still a residual
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heterogeneity (I’=59%) (Figure S3A4). For mean LVEF,
a moderate heterogeneity was observed across studies
(I’=28.3%), and exclusion of the study by Finkelstein et a/.
resulted in no residual heterogeneity (I'=0%) (Figure S3B).
For PPMI, the removal of the study of Enriquez-Rodriguez
et al. (13) resulted in no residual heterogeneity (I’=0%)
(Figure S3C).

Discussion

The main finding of the current meta-analysis are as
follows: (I) both devices showed comparable procedural
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A Events, Events, % B Events, Events, %
Study Year OR (95% Cl) Sapien 3 EvolutR Weight Study Year OR (95% CI) Sapien 3 Evolut R Weight
Ben-Shoshan J 2016 (—+1— 0.17 (0.01, 3.60) o124 2/108 17.18 Ben-Shoshan J 2016 —l— 264(0.11,6537) 1124 01108 394
Rogers T 2017 — 1.22(0.12, 11.89) 3183 174 9.05 Rogers T 2017 - 1.65 (0.34, 7.94) 8183 2174 2033
Eitan A 2018 —f‘— 2.06 (0.08, 52.05) 1/55 0/37 375 Eitan A 2018 e 0.22(0.01, 5.53) 0155 1137 13.22
Finkelstein A 2018 = 0.68 (0.19, 251) 31223 10512 38.67 Finkelstein A 2018 +  275(132,574) 16/223 141512 58.86
Veulemans V 2018 = 0.78 (0.20, 2.98) 41103 5/101 31.35 Veulemans V 2018 _J-._, 7.07 (0.36, 138.63) 3/103 oot 364
Overall (I-squared = 0.0%, p = 0.830) Y 0.72(0.33, 1.57) 11/688 18/832 100.00 Overall (I-squared = 0.0%, p = 0.561) 2.34(1.26, 4.34) 28/688 17/832 100.00

T T
4110 a110

{ Events, Events, % D Events, Events, %
Study Year OR (95% ClI) Sapien 3 Evolut R Weight Study Year OR (95% CI) Sapien 3 Evolut R Weight
Ben-Shoshan J 2016 —%—  043(004,482) 1124 2/108 15.74 Ben-Shoshan J 2016 — 0.28(0.03,278) 1124 3/108 1835
Enn’quez-Rodri’guez E 2017 —%— 243(0.10,60.76) 1180 064 4.04 Enn’quez-Rodr'guez E 2017 == 093(030,291) 7180 6/64 35.09
Rogers T 2017 — 1.63(0.18, 14.84) 4183 174 10.34 Rogers T 2017 - 1.01(0.19, 5.33) 5/183 274 15.98
EitanA 2018 — 0.13(0.01,2.74) 0155 237 2191 EitanA 2018 —0—, 2.06 (0.08, 52.05) 1/55 0137 3.34
Finkelstein A 2018 e 1.48 (0.56, 3.86) 7223 1/512 47.98 Finkelstein A 2018 knad 1.74 (0.60, 5.08) 6/223 8/512 27.24
Overall (1-squared = 0.0%, p = 0.523) 1.07 (051,2.25) 13/665 161795 100.00 Overall (1-squared = 0.0%, p = 0.679) 1.08 (0.56, 2.08) 20/665 197795 100.00

T T T
1110 a1 10
Events, Events, % Events, Events, %
Study Year OR (95% Cl) Sapien 3 EvolutR Weight Study. Year OR (95% Cl) Sapien 3 EvolutR Weight
I‘ Ben-Shoshan J 2016 - 0.96 (0.51,1.81) 26134 221110 18.08
Ben-Shoshan J 2016 ——  177(0.32,9.84) anza 2/108 952 :
|1 Enn’quez-Rodr’guez £ 2017 —] 0.41 (0.14, 1.16) 670 12/64 1064
Enn’quez-Rodri' guez E 2017 -~ 0.54(0.16, 1.80) 5180 7064 3356 :
3 Rogers T 2017 —— 0.37 (0.14, 0.98) 9/183 or74 11.31
EitanA 2018 —*— 3.50(0.16, 75.11) 255 0/37 262 !
Eitan A 2018 — 063 (0.21,1.83) 10150 8/28 762
Finkelstein A 2018 -~ 1.37 (0.62, 3.03) 107223 17/512 45.36 H
] Finkelstein A 2018 - 079 (0.51,1.22) 321223 90/512 43.43
Veulemans V/ 2018 —:"— 2.00 (0.36, 11.17) 4103 2101 8.94 ;
L Veulemans V 2018 — 0.46 (0.15, 1.41) 5103 101101 8.92
Overall (I-squared = 0.0%, p = 0.594) 124(0.71,2.17) 251585 28/822 100.00 A
/ Overall (I-squared = 0.0%, p = 0.486) 0 069 (0.51,0.93) 881763 151/889 100.00
T T N
a1 10 T T
A 1 10

Figure 3 The meta-analysis for post-procedural safety as (A) 30-day mortality, (B) acute kidney injury, (C) stroke, (D) bleeding (major or

life-threating), (E) major vascular complication and (F) new permeant pacemaker implantation.

success rate and short-term mortality; (II) the ES3 group
was associated with higher risk of AKI, while the Evolut R
group had higher rates of PPMI after-TAVI; (III) the rate
of stroke, BCs, VCs, and PVL after-TAVI were statistically
insignificant between the two groups; and (IV) the ES3
group had higher post-procedural transaortic pressure
gradient and higher LVEF.

Both devices had demonstrated comparable procedural
success rate in the current study. This result is consistent
to a prior large multi-center study comparing ESV and

© Annals of Palliative Medicine. All rights reserved.

Medtronic CoreValve (MCV) (Sapien 96.6% vs. MCV
95.6%) (17). In a meta-analysis by Panchal er /. (18), they
also reported similar device success rate between the two
devices. However, in the randomized controlled CHOICE
study (19), they reported that MCV had a lesser procedural
success rate compared to Sapien XT (MCV 77.5% uvs.
Sapien XT 95.9%; P<0.001), which was likely due to the
lower rates of severe PVL assessed using angiography with
the Sapien XT compared to MCV.

The Evolut R group had higher rates of post-dilation
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Study Year

Ben-Shoshan J

Enri’quez-Rodrquez E 2017 —

705

Events, Events, %

OR (95% CI) Sapien3 Evolut R Weight

2016 = 6.19(0.32, 121.27) 3124 07107 6.75
i

0.25 (0.05, 1.27) 2/80 6/64. 8413

Rogers T 2017 —%—  1.22(0.05,30.40) 1183 o074 9.12

Overall (I-squared = 46.9%, p = 0.152)

P SR I

0.74 (0.25, 2.15) 6/387 6/245 100.00

T T
1110

Figure 4 The meta-analysis for post-procedural paravalvular leakage (moderate and severe).

compared to the Sapien3, which is likely due to the nature
of the design of this device. The longer self-expandable
prosthesis is generally implanted lower and oversized for
the purpose of reducing PVL. Similarly, both the Evolut
R U.S. Study (6) and International FORWARD study (20)
reported a post-dilation rate of around 30%.

Both devices had no statistical mortality difference
at 30-day follow-up. This result is in line with a meta-
analytic study conducted by Jilaithawi et #/. comparing
the outcomes of first-generation devices (MCV 7.1% uvs.
Sapien 7.5%) (21). Similarly, the CHOICE study has also
reported comparable mortality between the two older-
generation MCV and Sapien XT (MCV 5.1% vs. Sapien
4.1%, P=0.77) (19). As TAVI technologies progress over
the years, survival has improved tremendously with the 3"-
generation devices. However, long-term mortality of both
Evolut R and devices still requires further studies.

Although the overall incidence of short-term stroke
was statistically insignificant between the two devices in
the current study (2.0% vs. 2.0%), the rate of stroke in
both groups was lower compared to their predecessors
in the CHOICE, PARTNER 1, and US COREVALVE
high risk study (2,19,22). The reason for this is likely due
to the smaller and improved delivery systems of the 3"'-
generation Evolut R and Sapien3 platform. As well as that,
the reduction of post-TAVI PVL necessitating post-dilation
in the 3"-generation devices is likely one of the reasons for
the reduced rate of stroke.

From a multicenter study conducted by Kodali ez /. (5),
the rate of AKI was lower (high risk/inoperable cohort:
1.7%; intermediate cohort: 1.4%). In another separate study
consisting of 622 patients implanted with Sapien3 (23), the
rate of AKI (2.7%) was also lower compared to the current

© Annals of Palliative Medicine. All rights reserved.

study. However, the inclusion criteria of a large multicenter
study were generally stricter, thus, baseline kidney function
of the included patients is likely better compared to the
current study. The proportion of prior renal dysfunction
was 20-30% in three studies included in this meta-analysis
(13-15), while this number was only 10% in articles of
Kodali (5) and much lower in PARTNER randomized trail
series (9,24). Additionally, larger volume centers with more
experience in TAVI and patient selection is likely to have
shorter procedural-duration and used lesser amount of
contrast.

In the current study, the rate of bleeding and VCs were
comparable between Sapien3 and Evolut R, which is in
line with the meta-analysis by Panchal ez /. (18). However,
compared to the older-generation MCV (major and life-
threatening BC: 41.7%; major VC: 5.9%) from the
CoreValve High Risk Study (22), the rate of BC and VC
were significantly lower with the Evolut R. Furthermore,
the rate of major VC with the Sapien3 has also improved
tremendously compared with the first-generation Sapien or
second-generation Sapien XT (2,24). The reason for these
trends in the third-generation devices is most likely due to
the new-smaller delivery systems including the expandable
14- or 16-Fr transfemoral delivery sheath of the Sapien3
and the 14-Fr equivalent InLine sheath of the Evolut R
platform.

Although the rate of PPM in the Evolut R group was
higher than the Sapien3, the Evolut R possesses the ability
to re-sheath and re-deployed which allows the operator for
a second-chance of prosthesis deployment (6). In a study by
Schulz ez al. (7), they reported that recapture occurred in
22.1% of the Evolut R procedures, and a lesser mean depth
of implantation (at the non-coronary side) was achieved
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with the Evolut R device (4.0 mm compared to 5.3 mm of
the MCV group). On the other hand, the new polyethylene
terephthalate skirt of the Sapien3 has increased radial force
to reduce PVL (5), and due to this increased pressure on
the conduction tissues situated below the aortic annulus,
the rate of PPM was much higher compared to the Sapien
XT (8.5%) (24). This result was also demonstrated in prior
studies (8,25).

The Evolut R group has lower mean PG compared to
the Sapien3, an explanation for this is likely due to the fact
that self-expandable prosthesis generally has larger effective
orifice area compared to Sapien3 (11). In additionally, the rate
of post-dilation in the Evolut R was much higher compared to
Sapien3. Thus, for the better hemodynamics (12). Compared
to the previous generation devices, the third generation
Evolut R and Sapien3 both exhibited improved post-TAVI
moderate and severe PVL outcomes. In other observational
studies comparing the third-generation devices, the results
were also similar (25,26).

The main limitation of this study is that these results
should be interpreted with caution as meta-analysis are
not designed to give definitive answers or address issues
at patient baseline level. Secondly, all the included studies
were observational studies, and the lack of randomization
could have contributed to selection bias. Thirdly, all the
included studies did not provide specific details of the
rate of recapture and the resulting impact on the depth
of implantation with the Evolut R, which might have had
a major impact on post-procedural outcome. Fourthly,
substantial heterogeneity across studies was observed
regarding pre-dilation and PVL. Moreover, of the included
studies, none of the post-procedural echocardiographic
results were assessed at a central core laboratory, thus, likely
resulted in heterogeneity in the assessment of PVL across
studies. Lastly, the lack of longer-term follow-up data does
not allow for a robust conclusion on the clinical outcomes
and late-onset complications of Evolut R versus Sapien3.
Despite these limitations, this analysis may provide useful
information for current practice and future research.

Conclusions

In conclusion, both devices have demonstrated excellent
procedural success rate and short-term safety. At 30-day
follow-up, both devices shared similar rates of mortality, BC,
VG, stroke, and PVL. However, the rate of AKI was higher
in the Sapien3 group, and the rate of PPM was higher in
the Evolut R group. Nevertheless, these complications rates
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are lower compared to their predecessors.

Acknowledgments

Funding: This work was supported by Science and
Technology Support Plan of Sichuan Province
(2016FZ720078, 2018SZ20172); Science and Technology
Innovative Research Groups Program of Sichuan Province
(2017TD0004); “13th Five-Year” National key Research
and Development Program of China (2016YFC1102204,
2017YFC1104204); 1.3.5 project for disciplines of
excellence, West China Hospital, Sichuan University.

Footnote

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/apm.2020.03.36). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.  Baumgartner H, Falk V, Bax JJ, et al. 2017 ESC/EACTS
Guidelines for the management of valvular heart disease.
Eur Heart ] 2017;38:2739-91.

2. Smith CR, Leon MB, Mack MJ, et al. Transcatheter versus
surgical aortic-valve replacement in high-risk patients. N
Engl J Med 2011;364:2187-98.

3. Athappan G, Patvardhan E, Tuzcu EM, et al. Incidence,
predictors, and outcomes of aortic regurgitation after
transcatheter aortic valve replacement: meta-analysis
and systematic review of literature. ] Am Coll Cardiol
2013;61:1585-95.

Ann Palliat Med 2020;9(3):700-708 | http://dx.doi.org/10.21037/apm.2020.03.36


http://dx.doi.org/10.21037/apm.2020.03.36
http://dx.doi.org/10.21037/apm.2020.03.36
https://creativecommons.org/licenses/by-nc-nd/4.0/

Annals of Palliative Medicine, Vol 9, No 3 May 2020

10.

11.

12.

13.

14.

© Annals of Palliative Medicine. All rights reserved.

Khatri PJ, Webb JG, Rodes-Cabau J, et al. Adverse effects
associated with transcatheter aortic valve implantation: a
meta-analysis of contemporary studies. Ann Intern Med
2013;158:35-46.

Kodali S, Thourani VH, White ], et al. Early clinical and
echocardiographic outcomes after SAPIEN 3 transcatheter
aortic valve replacement in inoperable, high-risk and
intermediate-risk patients with aortic stenosis. Eur Heart J
2016;37:2252-62.

Popma JJ, Reardon MJ, Khabbaz K, et al. Early Clinical
Outcomes After Transcatheter Aortic Valve Replacement
Using a Novel Self-Expanding Bioprosthesis in Patients
With Severe Aortic Stenosis Who Are Suboptimal for
Surgery: Results of the Evolut R U.S. Study. JACC
Cardiovasc Interv 2017;10:268-75.

Schulz E, Jabs A, Gori T, et al. Transcatheter aortic

valve implantation with the new-generation Evolut R:
Comparison with CoreValve(R) in a single center cohort.
Int J Cardiol Heart Vasc 2016;12:52-6.

Ando T, Briasoulis A, Holmes AA, et al. Sapien 3 versus
Sapien XT prosthetic valves in transcatheter aortic

valve implantation: A meta-analysis. Int ] Cardiol
2016;220:472-8.

Mack MJ, Leon MB, Thourani VH, et al. Transcatheter
Aortic-Valve Replacement with a Balloon-Expandable
Valve in Low-Risk Patients. N Engl ] Med
2019;380:1695-705.

Popma JJ, Deeb GM, Yakubov SJ, et al. Transcatheter
Aortic-Valve Replacement with a Self-Expanding Valve in
Low-Risk Patients. N Engl ] Med 2019;380:1706-15.
Ben-Shoshan J, Konigstein M, Zahler D, et al. Comparison
of the Edwards SAPIEN S3 Versus Medtronic Evolut-R
Devices for Transcatheter Aortic Valve Implantation. Am J
Cardiol 2017;119:302-7.

Eitan A, Witt J, Stripling ], et al. Performance of the
Evolut-R 34 mm versus Sapien-3 29 mm in Transcatheter
aortic valve replacement patients with larger annuli:

Early outcome results of Evolut-R 34 mm as compared
with Sapien-3 29 mm in patients with Annuli >/=26 mm.
Catheter Cardiovasc Interv 2018;92:1374-9.
Enriquez-Rodriguez E, Amat-Santos IJ, Jiménez-Quevedo
P, et al. Comparison of the Hemodynamic Performance of
the Balloon-expandable SAPIEN 3 Versus Self-expandable
Evolut R Transcatheter Valve: A Case-matched Study. Rev
Esp Cardiol (Engl Ed) 2018;71:735-42.

Finkelstein A, Steinvil A, Rozenbaum Z, et al. Efficacy
and safety of new-generation transcatheter aortic valves:
insights from the Israeli transcatheter aortic valve

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

707

replacement registry. Clin Res Cardiol 2019;108:430-7.
Rogers T, Steinvil A, Buchanan K, et al. Contemporary
transcatheter aortic valve replacement with third-
generation balloon-expandable versus self-expanding
devices. ] Interv Cardiol 2017;30:356-61.

Veulemans V, Piayda K, Afzal S, et al. Cost-comparison
of third generation transcatheter aortic valve implantation
(TAVI) devices in the German Health Care System. Int J
Cardiol 2019;278:40-5.

Chieffo A, Buchanan GL, Van Mieghem NM, et al.
Transcatheter aortic valve implantation with the Edwards
SAPIEN versus the Medtronic CoreValve Revalving
system devices: a multicenter collaborative study: the
PRAGMATIC Plus Initiative (Pooled-RotterdAm-
Milano-Toulouse In Collaboration). ] Am Coll Cardiol
2013;61:830-6.

Panchal HB, Barry N, Bhatheja S, et al. Mortality and
major adverse cardiovascular events after transcatheter
aortic valve replacement using Edwards valve versus
CoreValve: A meta-analysis. Cardiovasc Revasc Med
2016;17:24-33.

Abdel-Wahab M, Mehilli J, Frerker C, et al. Comparison
of balloon-expandable vs self-expandable valves

in patients undergoing transcatheter aortic valve
replacement: the CHOICE randomized clinical trial.
Jama 2014;311:1503-14.

Grube E, Van Mieghem NM, Bleiziffer S, et al. Clinical
Outcomes With a Repositionable Self-Expanding
Transcatheter Aortic Valve Prosthesis: The International
FORWARD Study. ] Am Coll Cardiol 2017;70:845-53.
Jilaihawi H, Chakravarty T, Weiss RE, et al. Meta-analysis
of complications in aortic valve replacement: comparison
of Medtronic-Corevalve, Edwards-Sapien and surgical
aortic valve replacement in 8,536 patients. Catheter
Cardiovasc Interv 2012;80:128-38.

Adams DH, Popma JJ, Reardon M], et al. Transcatheter
aortic-valve replacement with a self-expanding prosthesis.
N Engl ] Med 2014;370:1790-8.

Husser O, Kim WK, Pellegrini C, et al. Multicenter
Comparison of Novel Self-Expanding Versus Balloon-
Expandable Transcatheter Heart Valves. JACC Cardiovasc
Interv 2017;10:2078-87.

Leon MB, Smith CR, Mack MJ, et al. Transcatheter or
Surgical Aortic-Valve Replacement in Intermediate-Risk
Patients. N Engl ] Med 2016;374:1609-20.

Vlastra W, Chandrasekhar J, Munoz-Garcia AJ, et al.
Comparison of balloon-expandable vs. self-expandable

valves in patients undergoing transfemoral transcatheter

Ann Palliat Med 2020;9(3):700-708 | http://dx.doi.org/10.21037/apm.2020.03.36



708

aortic valve implantation: from the CENTER-
collaboration. Eur Heart J 2019;40:456-65.

26. Abdelghani M, Mankerious N, Allali A, et al. Bioprosthetic
Valve Performance After Transcatheter Aortic Valve
Replacement With Self-Expanding Versus Balloon-

Cite this article as: Li YM, Tsauo JY, Liao YB, Zhao ZG,
Chen M. Comparison of third generation balloon-expandable
Edwards Sapien 3 versus self-expandable Evolut R in
transcatheter aortic valve implantation: a meta-analysis. Ann
Palliat Med 2020;9(3):700-708. doi: 10.21037/apm.2020.03.36

Li et al. A meta-analysis of Sapien 3 versus Evolut R in TAVI

Expandable Valves in Large Versus Small Aortic Valve
Annuli: Insights From the CHOICE Trial and the
CHOICE-Extend Registry. JACC Cardiovasc Interv
2018;11:2507-18.

© Annals of Palliative Medicine. All rights reserved. Ann Palliat Med 2020;9(3):700-708 | http://dx.doi.org/10.21037/apm.2020.03.36



Supplement

A Events, Events, % B
Events, Events, %

Study Year OR (95% Cl) Sapien 3 EvolutR  Weight

Study Year OR (85% CI) Sapien 3 EvoutR  Weight
Ben-Shoshan J 2016 : - 7.56 (4.22, 13.56) 901124 281108 16.89 senShoshan s 2016 026012,059) otz 25108 P
Enn’quez-Rodr'guez E 2017 -<L 089 (0.45, 1.75) 2980 25064 16.70 EnnquezRodn guez 2017 023(007,075) 280 12064 640
Rogers T 2017 |~ 3.32(189.5.82) 1201183 274 1693 Rogors T 2017 0.29(0.16,0.52) 331183 3274 18.86
EianA we e | 004(001,012) ass s 155 o s 01200040 s s oss
Finkelstein A 2018 3 - 6.38 (4.52,9.02) 140223 107/512 1726 Finkelstein A 2018 0.20 (0.13,0.33) 22/223 179512 49.44
Veulemans V 2018 —- ‘ 0.25(0.13,0.51) 631103 871101 16.67 Veulemans V/ 2018 0.22(0.06, 0.81) 3/103 12/101 594
Overall (I-squared = 96.7%, p = 0.000) > 1.12(0.30, 4.20) 450768 304/896 10000 Overall (I-squared = 0.0%, p = 0.676) 0.22(0.16,0.30) 741768 2721896 100.00
NOTE: Weights are from random effects analysis ;

T T T T

Figure S1 The meta-analysis for dilation in procedure as (A) pooled result of pre-dilation; (B) pooled result of post-dilation.
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Figure S2 The meta-analysis for outcomes of hemodynamics as (A) pooled result of post-procedure peak aortic valve gradient; (B) pooled

result post-procedure of mean aortic valve gradient; (C) pooled result post-procedure mean LVEF. LVEF, left ventricular ejection fraction.
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Figure S3 The sensitive analysis for outcomes with significant heterogeneity as (A) sensitive analysis of pre-dilation; (B) sensitive analysis of
post-procedure mean LVEF; (C) sensitive analysis of post-procedure PVL (moderate and severe). LVEF, left ventricular ejection fraction;

PVL, paravalvular leakage.
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