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Dalies PREKES PAVADINIMAS Perlfan_"las Sitilomy prekiy parametrai ir jy reik§més pagal 2 Gamintojas, vnt Bendra PVM Bendra
Nr IR REIKALAUJAMOS prelimina stulpelio reikalavimus bei tai patvirtinancio Prekés kaina. € kaina € be | proce | kaina € su
‘ SAVYBES (prekeés rus kiekis | dokumento pavadinimas, psl. Nr., kuriame aprasytas kodas be PVM PVM (3 * nto PVM

aprasymas) vienetais nurodytas parametras kataloge 6) dydis | (7+PVM)
1 2 3 4 5 6 7 8 9
1. | Perkateteriniu biidu 23 Perkateteriniu biidu implantuojamas biologinis aortos Medtronic, | 12970.00 | 298310.00 5 313225.50
implantuojamas biologinis voZtuvas su jvedimo sistema, leidZian¢ia repozicionuoti Evolut R,
aortos voZtuvas su jvedimo voZtuva Evolut PRO

sistema, leidZianc¢ia
repozicionuoti voZtuva

- Pilnai sukomplektuotas
rinkinys — voZtuvas ir jo
ivedimo sistema

- Implantavimui aortos voztuvo
pozicijoje

- Per a. fermoralis, per a.
subclavia arba per tiesioging
aortos punkcija

- Savaime iSsipleciantis
nitinolo rémelis su jsititu
voztuvo protezu. Pastebéjus
pozicionavimo klaida, jvedimo
sistema leidZia voZtuva
pakartotinai suspausti ir vél
i§skleisti pakeitus pozicija (ne
maziau 3 karty)

- Voztuvai turi dengti tokius
anatominius parametrus:
natyvinis voztuvo perimetras
nuo 55+- 2 mm iki 96 +- 2
mm, natyvinis voztuvo
diametras 18-30 mm

- Voztuvo diametras 23-34 mm
- Voztuvo burés yra biologiniai
audiniai

- Galimybé rinktis voztuva su
iSoriniu biologinio audinio
sluoksniu, paravalvuliniams
pratekéjimams mazinti.

- Turi biiti randomizuoty
tyrimy publikacijos
tarptautiniuose specializuotose
leidiniuose (pateikti tai
patvirtinan¢ius dokumentus)

- CE sertifikatai (pateikti tai
patvirtinan¢ius dokumentus)

- Pilnai sukomplektuotas rinkinys — voztuvas ir jo jvedimo
sistema

1,2 p.d. Konfidencialu. Evolut R IFU- 1 psl.

1,2 p.d. Konfidencialu. Evolut PRO- 1 psl.

- Implantavimui aortos voztuvo pozicijoje

1,2 p.d. Konfidencialu. Evolut R IFU- 1 psl.

1,2 p.d. Konfidencialu. Evolut PRO- 1 psl.

- Per a. fermoralis, per a. subclavia arba per tiesiogine
aortos punkcija

1,2 p.d. Konfidencialu. Evolut R IFU- 4 psl.

1,2 p.d. Konfidencialu. Evolut PRO - 4 psl.

1,2 p.d. Konfidencialu. Brosiura Evolut R Patient Ed Product
Access Tear Sheet-1 psl.

- Savaime iSsiplediantis nitinolo rémelis su jsititu vozZtuvo
protezu. Pastebéjus pozicionavimo klaida, jvedimo sistema
leidzia voztuva pakartotinai suspausti ir vél iskleisti pakeitus
pozicija ( 3 kartus)

1,2 p.d. Konfidencialu. Evolut R IFU- 1,10 psl.

1,2 p.d. Konfidencialu. Evolut PRO- 1,10 psl.

- Voztuvai dengia tokius anatominius parametrus:
natyvinis voztuvo perimetras nuo 56,5 mm iki 94,2 mm,
natyvinis voztuvo diametras 18-30 mm

- Voztuvo diametras 23-34 mm

1,2 p.d. Konfidencialu. Evolut R IFU — 1 psl,

1, 2 p.d. Konfidencialu. Brosiura Evolut R. Evolut pro — 2 psl.

- Voztuvo burés yra biologiniai audiniai

1,2 p.d. Konfidencialu. Evolut R IFU - 1 psl.

1,2 p.d. Konfidencialu. Evolut PRO - 1 psl.

- Galimybé rinktis voztuvg su iSoriniu biologinio audinio
sluoksniu, paravalvuliniams pratekéjimams mazinti.

1,2 p.d. Konfidencialu. Evolut PRO — 1 psl.

1, 2 p.d. Konfidencialu. Brosiura Evolut PRO. Paravalvuliniu
pratekéjimu maz.. 3,4 psl. Konfidencialu. Klinik.studija dél
paravalvulinio pratekéjimo -1 psl.

- Yra randomizuoty tyrimy publikacijos tarptautiniuose
specializuotose leidiniuose Konfidencialu. Evolut Low Risk -
article (1 Publikacija), Thiele EurHeart] 2020 SOLVE-TAVI
publication (2 publikacija), Notion - SAVR vs TAVR publication
(3 Publikacija)

- CE sertifikatai: Konfidencialu. CE




Bendra pirkimo dalies kaina ZodzZiais: Trys Simtai trylika tiikstan¢iy du Simtai dvideSimt penki eurai 50 ct

Perkateteriniu biidu
implantuojamas biologinis
aortos voZtuvas su jvedimo
sistema, leidZianc¢ia
repozicionuoti voZtuva

- Pilnai sukomplektuotas
rinkinys — voZtuvas ir jo
jvedimo sistema

- Implantavimui aortos voztuvo
pozicijoje

- Per a. fermoralis, per a.
subclavia arba per tiesiogine
aortos punkcija

- Savaime iSsipleciantis
nitinolo rémelis su jsititu
voztuvo protezu. Pastebéjus
pozicionavimo klaida, jvedimo
sistema leidZia voZtuva
pakartotinai suspausti ir vél
i§skleisti pakeitus pozicija (ne
maziau 3 karty)

- Voztuvai turi dengti tokius
anatominius parametrus:
natyvinis voztuvo perimetras
nuo 55+- 2 mm iki 96 +- 2
mm, natyvinis voztuvo
diametras 18-30 mm

- Voztuvo diametras 23-34 mm
- Voztuvo burés yra biologiniai
audiniai

- Galimybé¢ rinktis voztuva su
iSoriniu biologinio audinio
sluoksniu, paravalvuliniams
pratekéjimams mazinti.

- Turi biiti randomizuoty
tyrimy publikacijos
tarptautiniuose specializuotose
leidiniuose (pateikti tai
patvirtinan¢ius dokumentus)

- CE sertifikatai (pateikti tai
patvirtinan¢ius dokumentus)

20

Perkateteriniu biidu implantuojamas biologinis aortos
voZtuvas su jvedimo sistema, leidZiancia repozicionuoti
voZtuva

- Pilnai sukomplektuotas rinkinys — voztuvas ir jo jvedimo
sistema

1,2 p.d. Konfidencialu. Evolut R IFU- 1 psl.

1,2 p.d. Konfidencialu. Evolut PRO- 1 psl.

- Implantavimui aortos voztuvo pozicijoje

1,2 p.d. Konfidencialu. Evolut R IFU- 1 psl.

1,2 p.d. Konfidencialu. Evolut PRO- 1 psl.

- Per a. fermoralis, per a. subclavia arba per tiesioging
aortos punkcija

1,2 p.d. Konfidencialu. Evolut R IFU- 4 psl.

1,2 p.d. Konfidencialu. Evolut PRO - 4 psl.

1,2 p.d. Konfidencialu. Brosiura Evolut R Patient Ed Product
Access Tear Sheet-1 psl.

- Savaime iSsipleciantis nitinolo rémelis su jsifitu voztuvo
protezu. Pastebéjus pozicionavimo klaida, jvedimo sistema
leidzia voztuva pakartotinai suspausti ir vél iskleisti pakeitus
pozicija ( 3 kartus)

1,2 p.d. Konfidencialu. Evolut R IFU- 1,10 psl.

1,2 p.d. Konfidencialu. Evolut PRO- 1,10 psl.

- Voztuvai dengia tokius anatominius parametrus:
natyvinis voztuvo perimetras nuo 56,5 mm iki 94,2 mm,
natyvinis voztuvo diametras 18-30 mm

- Voztuvo diametras 23-34 mm

1,2 p.d. Konfidencialu. Evolut R IFU — 1 psl,

1, 2 p.d. Konfidencialu. Brosiura Evolut R. Evolut pro — 2 psl.

- Voztuvo burés yra biologiniai audiniai

1,2 p.d. Konfidencialu. Evolut R IFU - 1 psl.

1,2 p.d. Konfidencialu. Evolut PRO - 1 psl.

- Galimybé rinktis voztuvg su iSoriniu biologinio audinio
sluoksniu, paravalvuliniams pratekéjimams mazinti.

1,2 p.d. Konfidencialu. Evolut PRO — 1 psl.

1, 2 p.d. Konfidencialu. Brosiura Evolut PRO. Paravalvuliniu
pratekéjimu maz.. 3,4 psl. Konfidencialu. Klinik.studija dél
paravalvulinio pratekéjimo -1 psl.

- Yra randomizuoty tyrimy publikacijos tarptautiniuose
specializuotose leidiniuose Konfidencialu. Evolut Low Risk -
article (1 Publikacija), Thiele_EurHeart] 2020 __SOLVE-TAVI
publication (2 publikacija), Notion - SAVR vs TAVR publication
(3 Publikacija)

- CE sertifikatai: Konfidencialu. CE

Medtronic,
Evolut R,
Evolut PRO

12970.00

259400.00

272370.00

Bendra pirkimo dalies kaina ZodZiais: Du Simtai septyniasdeSimt du tiikstandiai trys Simtai septyniasdeSimt eury 00 ct




Pastaba: atskiry pozicijy kaina gali biiti iSreikSta po kablelio nurodant ne daugiau kaip keturis (4) Zenklus. Bendra suma be PVM ir su PVM turi biiti iSreiksSta
cento tikslumu, po kablelio nurodant ne daugiau kaip 2 Zenklus. 7 stulpelio suma apskai¢iuojama: preliminary kiekj (3 stulpelis) dauginant i§ mato
vieneto kainos eurais, be PVM (6 stulpelis). 8 stulpelyje nurodomas taikomo PVM dydis procentais. 9 stulpelio bendra kaina skai¢iuojama prie 7
stulpelio kainos pridedant PVM.

Tais atvejais, kai pagal galiojancCius teisés aktus tiekéjui nereikia mokéti PVM, jis lentelés atitinkamos skilties nepildo ir nurodo priezastis,
dél kuriy PVM nemoka.

7. Tieke¢jai pasiiilyme turi nurodyti, kokia pasiiilyme pateikta informacija yra konfidenciali.

Siame pasiiilyme pateikta ir konfidenciali informacija* (Pildyti tuomet, jei bus pateikiama konfidenciali informacija):

Eil. Pateikto dokumento pavadinimas Dokumentas yra jkeltas pasitlymo lango eilutéje ,,Prisegti dokumentai‘
Nr.

1. Konfidencialu. CE Dokumentas yra jkeltas pasitilymo lango eilutéje ,,Prisegti dokumentai*
2. Konfidencialu. Gamintojo jgaliojimas Dokumentas yra jkeltas pasitlymo lango eilutéje ,,Prisegti dokumentai‘
2. Konfidencialu. Brosiiiros Dokumentas yra jkeltas pasiiilymo lango eilutéje ,,Prisegti dokumentai‘
3. Konfidencialu. RC pazyma Dokumentas yra jkeltas pasiiilymo lango eilutéje ,,Prisegti dokumentai‘

*Konfidencialia informacija gali buti, jskaitant, bet ja neapsiribojant, komerciné (gamybiné) paslaptis ir konfidencialieji pasitlymy aspektai.
Konfidencialia negalima laikyti informacijos nurodytos VP] 20 str. 2 d. Tiekéjas neturi teisés nurodyti, kad visa pasiilyme pateikta informacija yra
konfidenciali. Tiekejas turi aiskiai nurodyti, kokie su pasitilymu pateikti dokumentai laikytini konfidencialiais. Jei tiekéjas nenurodo konfidencialios
informacijos, laikoma, kad tokios tiekéjo pasitilyme néra.

8. Kartu su pasitilymu pateikiami Sie dokumentai (pasiraS§ydamas pasitilyma saugiu elektroniniu para$u patvirtinu, kad dokumenty skaitmeninés kopijos
yra tikros):

Eil.Nr Pateikty dokumenty pavadinimas Dokumento puslapiy skai¢ius
1. | Direktoriaus jgaliojimas 1
2. | EBVPD pazyma 13
3. | Konfidencialu. Brositros 52
4. | Evolut Low Risk - article (1 Publikacija) 10
5. | Thiele_EurHeartJ_2020__SOLVE-TAVI publication (211

publikacija)
6. | Notion - SAVR vs TAVR publication (3 Publikacija) 8
7. | RANDOMIZUOTU TYRIMU PUBLIKACUU | 3
TARPTAUTINIUOSE SPECIALIZUOTOSE LEIDINIUOSE
VERTIMAI




8. | Konfidencialu. Gamintojo jgaliojimas 2
9. | Konfidencialu. CE 2
10.| Konfidencialu. RC pazyma 2

7. Pasiiilymas galioja iki termino, nustatyto pirkimo dokumentuose.

Viesyjy pirkimy vadybininké

(Tiekéjo arba jo jgalioto asmens pareigy pavadinimas)

Daiva Macijauskiené
( Vardas ir pavardé)
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ORIGINAL ARTICLE

Transcatheter Aortic-Valve Replacement with

a Self-Expanding Valve in Low-Risk Patients

Jeffrey J. Popma, M.D., G. Michael Deeb, M.D., Steven J. Yakubov, M.D.,
Mubashir Mumtaz, M.D., Hemal Gada, M.D., Daniel O’Hair, M.D., Tanvir Bajwa, M.D.,
John C. Heiser, M.D., William Merhi, D.O., Neal S. Kleiman, M.D., Judah Askew, M.D.,

Paul Sorajja, M.D., Joshua Rovin, M.D., Stanley J. Chetcuti, M.D.,

David H. Adams, M.D., Paul S. Teirstein, M.D., George L. Zorn III, M.D.,
John K. Forrest, M.D., Didier Tchétché, M.D., Jon Resar, M.D., Antony Walton, M.D.,
Nicolo Piazza, M.D., Ph.D., Basel Ramlawi, M.D., Newell Robinson, M.D.,
George Petrossian, M.D., Thomas G. Gleason, M.D., Jae K. Oh, M.D.,
Michael J. Boulware, Ph.D., Hongyan Qiao, Ph.D., Andrew S. Mugglin, Ph.D.,
and Michael J. Reardon, M.D., for the Evolut Low Risk Trial Investigators*

ABSTRACT

BACKGROUND
Transcatheter aortic-valve replacement (TAVR) is an alternative to surgery in pa-
tients with severe aortic stenosis who are at increased risk for death from surgery;
less is known about TAVR in low-risk patients.

METHODS

We performed a randomized noninferiority trial in which TAVR with a self-expand-
ing supraannular bioprosthesis was compared with surgical aortic-valve replacement
in patients who had severe aortic stenosis and were at low surgical risk. When 850
patients had reached 12-month follow-up, we analyzed data regarding the primary
end point, a composite of death or disabling stroke at 24 months, using Bayesian
methods.

RESULTS

Of the 1468 patients who underwent randomization, an attempted TAVR or surgical
procedure was performed in 1403. The patients’ mean age was 74 years. The 24-month
estimated incidence of the primary end point was 5.3% in the TAVR group and 6.7%
in the surgery group (difference, —1.4 percentage points; 95% Bayesian credible in-
terval for difference, —4.9 to 2.1; posterior probability of noninferiority >0.999). At
30 days, patients who had undergone TAVR, as compared with surgery, had a lower
incidence of disabling stroke (0.5% vs. 1.7%), bleeding complications (2.4% vs. 7.5%),
acute kidney injury (0.9% vs. 2.8%), and atrial fibrillation (7.7% vs. 35.4%) and a
higher incidence of moderate or severe aortic regurgitation (3.5% vs. 0.5%) and
pacemaker implantation (17.4% vs. 6.1%). At 12 months, patients in the TAVR group
had lower aortic-valve gradients than those in the surgery group (8.6 mm Hg vs.
11.2 mm Hg) and larger effective orifice areas (2.3 cm? vs. 2.0 cm?).

CONCLUSIONS
In patients with severe aortic stenosis who were at low surgical risk, TAVR with a
self-expanding supraannular bioprosthesis was noninferior to surgery with respect
to the composite end point of death or disabling stroke at 24 months. (Funded by
Medtronic; ClinicalTrials.gov number, NCT02701283.)

N ENGL ) MED NEJM.ORG

The New England Journal of Medicine

The authors’ affiliations are listed in the
Appendix. Address reprint requests to
Dr. Popma at Interventional Cardiology,
Beth Israel Deaconess Medical Center,
185 Pilgrim Rd., Boston, MA 02215, or at
jpopma@bidmc.harvard.edu.

*A complete list of investigators, institu-
tions, and research personnel participat-
ing in the Evolut Low Risk Trial is provided
in the Supplementary Appendix, avail-
able at NEJM.org.
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N PREVIOUS STUDIES, WE HAVE SHOWN

that transcatheter aortic-valve replacement

(TAVR) with the use of a self-expanding su-
praannular bioprosthesis is superior to medical
therapy or surgery in patients with severe, symp-
tomatic aortic stenosis who are at prohibitive or
high risk for complications or death from sur-
gery"® and is a noninferior approach in patients
deemed to be at intermediate surgical risk.*’
Societal guidelines have endorsed the use of
TAVR in patients who are at increased risk for
complications or death from surgery,®” and the
expanded use of TAVR in the United States is
closely monitored.® The number of TAVR proce-
dures performed in the United States has now
surpassed the number of isolated surgical aortic-
valve replacements.’

Use of TAVR in patients at low surgical risk
requires compelling evidence of safety and ef-
fectiveness, given the low mortality and stroke
incidence with aortic-valve surgery in relatively
young, healthy patients.” Other outcomes, such
as aortic-valve reintervention, coronary-artery ob-
struction, permanent pacemaker use, and lon-
ger-term valve durability, are metrics that also
require scrutiny in this population. One small
randomized study of TAVR with a self-expanding
bioprosthesis as compared with surgery provides
support for the safety of TAVR with a self-expand-
ing bioprosthesis in low-risk patients up to 5 years
after the procedure.’®!

The purpose of the current trial (Evolut Surgi-
cal Replacement and Transcatheter Aortic Valve
Implantation in Low Risk Patients) was to evalu-
ate the safety and effectiveness of TAVR with a
self-expanding bioprosthesis as compared with
surgical aortic-valve replacement in patients
deemed to have a low risk of death with surgery.

METHODS

TRIAL DESIGN

This study was a multinational, randomized, non-
inferiority clinical trial comparing the safety and
efficacy of TAVR with those of surgery in patients
with severe aortic stenosis who were deemed to
be at low risk for death at 30 days with surgery.
The trial was conducted in compliance with the
International Conference on Harmonisation and
the Declaration of Helsinki. Patients were enrolled
at 86 centers in Australia, Canada, France, Japan,
the Netherlands, New Zealand, and the United

N ENGL J MED

States (Table S1 in the Supplementary Appendix,
available with the full text of this article at NEJM
.org). Local institutional review boards or medical
ethics committees approved the protocol, available
at NEJM.org.

Medtronic funded the trial and developed the
protocol in collaboration with the executive com-
mittee (see Table S2 in the Supplementary Ap-
pendix for members of committees). Medtronic
was responsible for site selection, data monitor-
ing, and trial management. Paradigm Biostatistics
performed the Bayesian end-point comparisons;
an independent statistical consultant validated all
end-point analyses. An independent data and
safety monitoring board provided study oversight.

The principal investigators (the first and last
authors) wrote the first draft of the manuscript;
all the authors critically reviewed it, made revi-
sions, and supported the decision to submit the
manuscript for publication. The authors attest
that the trial was performed according to the
protocol and vouch for the accuracy and com-
pleteness of the data.

PATIENT SELECTION

Eligible patients had severe aortic-valve stenosis
with suitable anatomy for TAVR or surgery and
no more than a predicted 3% risk of death by 30
days with surgery, as assessed by members of
the local heart team. Aortic stenosis was defined
as an aortic-valve area of 1.0 cm? or less (or aortic-
valve area index of £0.6 cm? per square meter) or
a mean gradient of 40 mm Hg or more or maxi-
mal aortic-valve velocity of 4.0 m or more per
second as assessed by transthoracic echocardiog-
raphy performed with the patient at rest. A detailed
list of inclusion and exclusion criteria, including
criteria for inclusion of asymptomatic patients,
is provided in Table S3 in the Supplementary Ap-
pendix. The screening committee confirmed all
decisions regarding patient selection (see the Meth-
ods section in the Supplementary Appendix). All
patients provided written informed consent.

STUDY PROCEDURES

Randomization was performed in a 1:1 ratio,
with variable block sizes, with an electronic ran-
domization system. Randomization was stratified
by site and the need for coronary-artery revascu-
larization. Patients assigned to TAVR were treated
with one of three self-expanding, supraannular
bioprostheses (CoreValve, Evolut R, or Evolut PRO;

NEJM.ORG

The New England Journal of Medicine
Downloaded from nejm.org on March 16, 2019. For personal use only. No other uses without permission.

Copyright © 2019 Massachusetts Medical

Society. All rights reserved.



TAVR WITH A SELF-EXPANDING

Medtronic) (Fig. S1 in the Supplementary Ap-
pendix). The size and type of surgical valve were
at the discretion of the surgeon, although candi-
dates for mechanical valves were excluded. Patients
were evaluated at baseline, at discharge, and at 1,
6, 12, 18, and 24 months after the procedure. All
echocardiographic studies were assessed at an
independent core laboratory (Mayo Clinic). Health-
related quality of life was assessed with the Kan-
sas City Cardiomyopathy Questionnaire (KCCQ).
KCCQ summary scores range from 0 to 100, with
higher scores indicating better health status;
scores higher than 60 correlate with New York
Heart Association (NYHA) class I or II, and a
10-point increase corresponds to moderate clinical
improvement.'>3

STUDY END POINTS

The primary safety and effectiveness end point was
a composite of death from any cause or disabling
stroke at 24 months. Disabling stroke was defined
by a score on the modified Rankin scale of 2 or
more (with scores ranging from 0 [no symp-
toms] to 6 [death]) at 90 days and an increase of
at least 1 category from baseline (i.e., before the
stroke). There were seven prespecified secondary
end points that were tested hierarchically for
either noninferiority or superiority (see the Hier-
archical Testing section in the Supplementary Ap-
pendix). Additional secondary safety end points
included a composite of death, disabling stroke,
life-threatening bleeding, major vascular com-
plication, or stage 2 or 3 acute kidney injury at
30 days; and prosthetic-valve endocarditis, pros-
thetic-valve thrombosis, prosthetic-valve dysfunc-
tion requiring a repeat procedure, stroke, and life-
threatening bleeding at 12 months. The full list
of secondary end points is provided in the Meth-
ods section in the Supplementary Appendix.

An independent academic clinical-events com-
mittee (Baim Institute for Clinical Research, Bos-
ton) adjudicated all end points, using standard
definitions (Table S4 in the Supplementary Ap-
pendix). End-point adjudication was blinded when
feasible (for some end points, knowledge of treat-
ment assignment was inherent in the end-point
assessment).

STATISTICAL ANALYSIS

This trial used Bayesian adaptive statistical meth-
ods with noninformative prior distributions to
assess the primary end point. We hypothesized
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that TAVR would be noninferior to surgery with
respect to the primary end point with a noninfe-
riority margin of 6%. The primary end point was
to be tested for the superiority of TAVR to sur-
gery if the primary objective (noninferiority with
respect to the primary end point) and all seven
prespecified hierarchical secondary objectives met
their designated success criterion (in the hierar-
chical testing order). The prespecified success
criteria were a posterior probability greater than
0.972 for noninferiority and greater than 0.984
for superiority, criteria that were selected empiri-
cally through extensive simulations to achieve a
type I error rate of no more than 0.05 for nonin-
feriority testing and no more than 0.025 for su-
periority testing.

The estimated sample size of 1200 patients
was selected on the basis of an assumed 15% inci-
dence of death or disabling stroke at 24 months;
1468 patients were ultimately enrolled to permit
completion of a randomized substudy of valve
leaflet immobility and thrombosis and to meet
Japanese regulatory requirements. A prespecified
Bayesian interim analysis was to be performed
12 months after the 850th patient underwent the
study procedure (see the Methods section in the
Supplementary Appendix). For patients who did
not complete 24 months of follow-up, we im-
puted their outcome according to a prespecified
statistical model, which was based on the patient’s
last known clinical status. A sensitivity analysis
was performed to account for missing data, in-
cluding data for the patients who were lost to
follow-up or withdrew from the study.

The primary analysis cohort was the as-treated
population, which comprised patients who were
randomly assigned to a group and who under-
went an attempted procedure. Secondary analyses
of the primary end point were also performed in
the intention-to-treat population, the “implant-
ed” population (patients in whom an aortic valve
was implanted), and the per-protocol population.
Details regarding the primary objective, analysis
populations, sensitivity analyses, and hierarchi-
cal testing methods among secondary end points
are provided in the Methods section in the Sup-
plementary Appendix. We used a Bayesian ana-
logue of a two-sample t-test to compare continuous
variables with a noninformative prior distribution.
Event rates are summarized as Bayesian posterior
medians with 95% credible intervals, which were
calculated from the 2.5th and 97.5th percentiles
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of the posterior distributions. The Bayesian cred-
ible intervals for secondary end points use mar-
ginal posterior distributions that are probably
narrower than those that are based on a true
multidimensional posterior for the collection of
outcomes. Caution should therefore be exercised
in drawing inferences about absolute treatment
effects with the 95% Bayesian credible intervals,
owing to the multiplicity of secondary end-point
comparisons.

RESULTS

BASELINE CHARACTERISTICS

From March 28, 2016, to November 27, 2018, a
total of 1468 patients underwent randomization;
734 were assigned to TAVR and 734 were assigned
to surgery. After randomization, the assigned pro-
cedure was not attempted in 12 patients assigned
to TAVR and 53 patients assigned to surgery; in
3 patients assigned to surgery, TAVR was at-
tempted instead (Fig. S2 and Results section in
the Supplementary Appendix). The as-treated co-
hort included 1403 patients: 725 in the TAVR group
and 678 in the surgery group.

Demographic and baseline characteristics and
cardiac risk factors are shown in Table 1. The
mean age of the patients was 74 years, 34.9% were
women, and all the patients were at low surgical
risk. There were no significant differences between
the two treatment groups. Among patients who
were assigned to the surgery group, the baseline
characteristics of those who actually underwent
surgery were similar to the characteristics of
those who did not undergo surgery (Table S5 in
the Supplementary Appendix). A detailed descrip-
tion of procedural end points is provided in the
Results section in the Supplementary Appendix.

At this prespecified interim analysis, 12-month
follow-up was available for 432 patients in the
TAVR group and 352 in the surgery group;
24-month follow-up was available for 72 patients
in the TAVR group and 65 patients in the sur-
gery group. The median follow-up time in each
group was 12.2 months.

PRIMARY SAFETY AND EFFECTIVENESS END POINT

The incidence of death or disabling stroke at 24
months (the primary end point) was 5.3% in the
TAVR group (95% Bayesian credible interval, 3.3
to 8.0) and 6.7% in the surgery group (95% Bayes-
ian credible interval, 4.4 to 9.6). The prespecified
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criterion for noninferiority was met (difference,
—1.4 percentage points; 95% Bayesian credible
interval for the difference, —4.9 to 2.1; posterior
probability of noninferiority, >0.999) (Fig. 1); the
prespecified criterion for superiority was not met
(posterior probability of superiority, 0.779). A non-
inferiority analysis using the intention-to-treat
cohort yielded similar results. A sensitivity anal-
ysis that was performed to account for patients
who were lost to follow-up also had similar re-
sults (details on these analyses are provided in
Tables S6 through S8 and the Methods section
in the Supplementary Appendix).

The 24-month estimated incidence of death
from any cause was 4.5% in the TAVR group and
4.5% in the surgery group (difference, 0 percent-
age points; 95% credible interval for the differ-
ence, —3.2 to 3.2). The 24-month estimated inci-
dence of disabling stroke was 1.1% in the TAVR
group and 3.5% in the surgery group (difference,
—2.3 percentage points; 95% credible interval for
the difference, —4.8 to —0.4). No significant treat-
ment-by-subgroup interactions were noted for the
primary end point (Fig. S3 in the Supplementary
Appendix).

SECONDARY SAFETY MEASURES

The incidence of the secondary composite safety
end point at 30 days was 5.3% in the TAVR
group and 10.7% in the surgery group (Table 2).
The incidence of death from any cause at 30 days
was 0.5% in the TAVR group and 1.3% in the
surgery group; causes of death are shown in
Table S9 in the Supplementary Appendix. The
ratio of observed to expected incidence of death
from any cause by 30 days (with expected risk
calculated on the basis of the Society of Thoracic
Surgeons Predicted Risk of Mortality [STS-PROM]
model) was 0.26 in the TAVR group and 0.68 in
the surgery group. New atrial fibrillation at 30
days occurred in 7.7% of the patients in the TAVR
group and in 35.4% in the surgery group (differ-
ence, —27.7 percentage points; credible interval
for the difference, —31.8 to —23.6), whereas per-
manent pacemaker implantation occurred in 17.4%
of the patients in the TAVR group and in 6.1%
in the surgery group (difference, 11.3 percentage
points; credible interval for the difference, 8.0 to
14.7) (Table 2). Incidences of stroke, prosthetic-
valve thrombosis, endocarditis, and reinterven-
tion were similar in the two groups at 12
months.
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Table 1. Characteristics of the Patients at Baseline.™

Characteristic

Age —yr
Female sex — no. (%)
NYHA class — no. (%)
|
Il
1
I\
STS-PROM — %7
Diabetes mellitus — no. (%)
Serum creatinine >2 mg/dl — no. (%)
Dialysis — no. (%)
Hypertension — no./total no. (%)
Peripheral arterial disease — no./total no. (%)
Cerebrovascular disease — no. (%)
Chronic obstructive pulmonary disease — no./total no. (%)
Cardiac risk factors
SYNTAX scorei:
Previous coronary-artery bypass surgery — no. (%)
Previous percutaneous coronary intervention — no. (%)
Preexisting pacemaker or defibrillator — no. (%)
Previous myocardial infarction — no. (%)

Previous atrial fibrillation or atrial flutter — no./total no.
(%)

Aortic-valve gradient — mm Hg§
Aortic-valve area — cm?{

Left ventricular ejection fraction — %

As-Treated Analysis

Intention-To-Treat Analysis

TAVR Surgery TAVR
(N=725) (N=678) (N=734)
74.1+5.8 73.6+5.9 74.0+5.9

261 (36.0) 229 (33.8) 266 (36.2)
76 (10.5) 63 (9.3) 77 (10.5)
467 (64.4) 422 (62.2) 476 (64.9)
181 (25.0) 190 (28.0) 180 (24.5)
1(0.1) 3 (0.4) 1(0.1)
1.9+0.7 1.9+0.7 1.9+0.7
228 (31.4) 207 (30.5) 228 (31.1)
3 (0.4) 1(0.1) 3 (0.4)
0 1(0.1) 0

614/724 (84.8)
54/718 (7.5)
74 (10.2)
104/695 (15.0)

559/677 (82.6)
56/678 (8.3)
30 (11.8)
117/649 (18.0)

622/733 (84.9)
55/727 (7.6)
74 (10.1)
106/703 (15.1)

1.943.7 2.123.9 1.943.7
18 (2.5) 14 (2.1) 18 (2.5)
103 (14.2) 87 (12.8) 102 (13.9)
23 (3.2) 26 (3.8) 25 (3.4)
48 (6.6) 33 (4.9) 49 (6.7)

111/722 (15.4)

98/678 (14.5)

113/731 (15.5)

47.0£12.1 46.6+12.2 47.2+12.3
0.8+0.2 0.8+0.2 0.8+0.2
61.7+7.9 61.9+7.7 61.7+7.9

Surgery
(N=734)

73.8+6.0
246 (33.5)

73 (9.9)
456 (62.1)
202 (27.5)

3 (0.4)
1.9+0.7
224 (30.5)
1(0.1)
1(0.1)
608/733 (82.9)
62/733 (8.5)
84 (11.4)
121/703 (17.2)

2.1+3.8

17 (2.3)

93 (12.7)

28 (3.8)

39 (5.3)
109/734 (14.9)

46.7+12.2
0.8+0.2
61.9+7.7

* Plus—minus values are means +SD. There were no significant differences between the treatment groups. Percentages may not total 100 be-
cause of rounding. To convert the values for serum creatinine to micromoles per liter, multiply by 88.4. NYHA denotes New York Heart

Association, and TAVR transcatheter aortic-valve replacement.

T The Society of Thoracic Surgeons Predicted Risk of Mortality (STS-PROM) provides an estimate of the risk of death at 30 days among pa-
tients undergoing surgical aortic-valve replacement on the basis of several demographic and procedural variables.

1 The Synergy between Percutaneous Coronary Intervention with Taxus and Cardiac Surgery (SYNTAX) score is a measure of the severity and
extent of coronary artery disease. Low SYNTAX scores (<18) are associated with a higher success rate with PCl, scores between 18 and 27
with an intermediate success rate, and scores higher than 27 with a low success rate.

§ These data were reported by the individual trial site.

SECONDARY EFFECTIVENESS MEASURES
Results of hierarchical analyses of the secondary
effectiveness end points are provided in Table 3;
all these end points met the prespecified test
threshold. Symptoms graded by NYHA class de-
creased significantly from baseline in both groups,
and this reduction in symptoms persisted through-
out the 12-month follow-up period (Fig. S4 in
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the Supplementary Appendix). Hospitalization for
heart failure during the 12-month follow-up pe-
riod occurred in 3.2% of the patients in the
TAVR group and in 6.5% in the surgery group
(difference, —3.4 percentage points; 95% credible
interval for the difference, —5.9 to —1.0). The
KCCQ overall summary score (+SD) measuring
quality of life was 88.7+14.2 in the TAVR group
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Posterior Distribution of Between-Group Difference B Incidence of Primary End Point
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0
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0 0.05 0 0.05 0 0 6 W 18 24
24-Mo Rates h
Posterior median Months
TAVR 5.39% (95% BCl, 3.3 to 8.0) No. at Risk
Surgery 6.7% (95% BCl, 4.4 t0 9.6) Surgery 678 576 366 195 69
Difference -1.4 percentage points (95% BCl, -4.9 to 2.1) TAVR 725 648 435 233 30
Figure 1. Posterior Distribution and Time-to-Event Curves for the Primary End Point.
The posterior distribution for the difference between the treatment groups in the incidence of death from any cause or disabling stroke
at 24 months (the primary end point), shown in Panel A, confirmed that the noninferiority criterion for the primary end point was met.
BCI denotes Bayesian credible interval, and TAVR transcatheter aortic-valve replacement. Panel B shows Kaplan—Meier time-to-event
curves for the primary end point. The inset shows the same data on an enlarged y axis.

and 78.6+18.9 in the surgery group at 30 days,
with no difference between groups observed at
12 months (Table S10 in the Supplementary Ap-
pendix). Among patients who were discharged
from the hospital after undergoing TAVR, there
was no significant difference in the incidence of
death by 12 months between those who received
a new permanent pacemaker and those who did
not (3.4% and 1.2%, respectively).

ECHOCARDIOGRAPHIC FINDINGS

Aortic-valve hemodynamics improved from base-
line in both groups (Fig. 2). Mean aortic-valve
gradients were lower at 12 months in the TAVR
group than in the surgery group; the mean ef-
fective orifice area was larger in the TAVR group
than in the surgery group (Table 3). Moderate or
severe total aortic regurgitation was present at
30 days in 3.5% of the patients in the TAVR group
and in 0.5% in the surgery group. Severe patient—
prosthesis mismatch occurred at 12 months in
1.8% of the patients in the TAVR group and in
8.2% in the surgery group (Table S11 in the Sup-
plementary Appendix).

DISCUSSION

Our study, which used an adaptive Bayesian de-
sign, showed that among patients deemed to be
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at a low risk for death from surgery, TAVR with
a self-expanding supraannular bioprosthesis was
noninferior to surgery with respect to the risk of
death or disabling stroke at 24 months. TAVR
with a self-expanding supraannular bioprosthesis
was associated with a lower incidence of dis-
abling stroke, acute kidney injury, bleeding events,
and atrial fibrillation than surgery but with a
higher incidence of aortic regurgitation and per-
manent pacemaker use. Both TAVR and surgery
provided functional improvement at 12 months,
but the TAVR group had better recovery at 30 days,
as indicated by the KCCQ score.

Our study group has conducted a series of
clinical studies that have compared TAVR with a
self-expanding supraannular bioprosthesis with
surgery in patients at various degrees of surgical
risk.>>* The current interim analysis includes
patients at the lowest reported risk from surgery
among these trials (mean STS-PROM, 1.9%). The
30-day incidence of death in both groups was
very low (0.5% in the TAVR group and 1.3% in
the surgery group) with a low ratio of observed-
to-expected incidence of death in both groups
(0.26 in the TAVR group and 0.68 in the surgery
group), a finding that is probably attributable to
the use of best practices by our heart teams. We
selected the primary end point of death from any
cause or disabling stroke at 24 months owing to
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Table 2. Clinical End Points at 30 Days and at 12 Months.*

End Point 30 Days 12 Months

Difference, TAVR-Surgery Difference, TAVR-Surgery

TAVR  Surgery (95% BClI) TAVR  Surgery (95% BCl)
% of patients percentage points % of patients percentage points

Death from any cause or disabling stroke 0.8 2.6 -1.8 (-3.2t0 -0.5) 2.9 4.6 -1.8 (-4.0t0 0.4)
Death from any cause 0.5 1.3 -0.8 (-1.9t00.2) 2.4 3.0 -0.6 (-2.6 to 1.3)

Death from cardiovascular cause 0.5 13 -0.8 (-1.9t0 0.2) 1.7 2.6 -0.9 (-2.7t0 0.7)
All stroke 3.4 3.4 0.0 (-1.9to 1.9) 4.1 43 -0.2 (-2.4t0 1.9)

Disabling 0.5 1.7 -1.2 (-2.4t0 -0.2) 0.8 2.4 -1.6 (-3.1t0-0.3)

Nondisabling 3.0 1.7 1.2 (0.3 t0 2.9) 3.4 2.2 1.1 (-0.6 t0 2.9)
Transient ischemic attack 0.6 0.8 -0.2 (-1.2t0 0.7) 1.7 1.8 -0.2 (-1.6to 1.3)
30-Day composite safety end pointy 5.3 10.7 -5.4 (-8.3to -2.6) NA NA NA
Life-threatening or disabling bleeding 2.4 7.5 -5.1 (-7.5t0 -2.9) 3.2 8.9 -5.7 (-8.4to -3.1)
Major vascular complication 3.8 3.2 0.6 (-1.4to0 2.5) 3.8 3.5 0.3 (-1.7t0 2.3)
Acute kidney injury stage 2 or 3 0.9 2.8 -1.8 (-3.4 to -0.5) 0.9 2.8 -1.8 (-3.4 to -0.5)
Atrial fibrillation 7.7 354 -27.7 (-31.8 to -23.6) 9.8 38.3 -28.5 (-32.8 to -24.1)
Permanent pacemaker implantation 17.4 6.1 11.3 (8.0to 14.7) 19.4 6.7 12.6 (9.2t0 16.2)
Myocardial infarction 0.9 13 0.4 (-1.5t00.7) 1.7 1.6 0.1 (-1.3to 1.5)
Coronary-artery obstruction 0.9 0.4 0.5 (-0.3to 1.4) 0.9 0.4 0.5 (-0.3to 1.4)
Endocarditis 0.1 0.2 -0.1 (-0.7 t0 0.3) 0.2 0.4 -0.2 (-0.9t0 0.5)
Valve thrombosis 0.1 0.1 0.0 (-0.4t0 0.4) 0.2 0.3 -0.1 (-0.9 to 0.5)
Aortic reintervention 0.4 0.4 0.0 (-0.8t0 0.7) 0.7 0.6 0.0 (-1.0t0 0.9)
Hospitalization for heart failure 1.2 2.5 -1.3 (-2.8t0 0.1) 3.2 6.5 -3.4 (-5.9 to -1.0)

* Values represent the estimated incidence (median of the posterior probability distribution as calculated by Bayesian analysis). Caution

should be exercised regarding drawing inferences about absolute treatment effects with the 95% Bayesian credible interval (BCl), owing to

multiple secondary end-point comparisons.

or stage 2 or 3 acute kidney injury.

" The 30-day composite safety end point was a composite of death, disabling stroke, life-threatening bleeding, major vascular complication,

the implications of these results for patients and
providers considering options for aortic-valve re-
placement. The estimated 24-month incidence of
death from any cause was low (4.5%) in both
groups, a finding that reinforced the fact that
our study included healthier patients with severe
aortic-valve disease.

Neurologic complications associated with aor-
tic-valve replacement are increasingly recognized
as critical outcome measures in studies compar-
ing transcatheter and surgical procedures.”** We
performed functional neurologic assessments
before and after both procedures; a very small
number of patients (<2%) in the TAVR group
received an embolic protection device (see the
Supplementary Appendix). Although the incidence
of stroke was similar in the two groups, disabling
stroke by 30 days occurred less often in the TAVR
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group, and the incidence remained lower at 24
months; these findings are similar to those in
previous randomized trials of TAVR involving
patients at increased surgical risk.>*

Although aortic-valve hemodynamics were sub-
stantially improved from baseline in both groups,
we found lower aortic-valve gradients and larger
aortic-valve areas in the TAVR group, findings that
are probably related to the supraannular design of
the self-expanding bioprostheses.>***1"1° Although
22.1% of the patients in the surgery group received
small (19-mm or 21-mm) prostheses, the mean
aortic-valve areas were large (2.0 cm?), and the in-
cidence of 12-month severe prosthesis—patient
mismatch (8.2%) was less than in previous re-
ports.”®?! Nonetheless, valve areas were larger,
and the frequency of prosthesis—patient mismatch
was lower, with TAVR. In contrast, rates of aortic
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Figure 2. Aortic-Valve Orifice Area and Mean Gradient to 24 Months.
Shown are the aortic-valve (AV) mean gradient (dashed lines) and the effective AV orifice area (solid lines) for the
TAVR group and the surgery group at all time points after the procedure.

regurgitation were higher in the TAVR group.
Longer-term follow-up will be necessary to un-
derstand the implications of these various valve
characteristics on structural valve deterioration
and long-term outcomes. We found a low inci-
dence (<1%) of bioprosthetic-valve thrombosis,
endocarditis, or need for aortic-valve reinterven-
tion with both self-expanding and surgical bio-
prostheses.

Our study has several limitations. The most
important limitation is that this prespecified
interim analysis occurred when 850 patients had
reached 12 months of follow-up, and complete
24-month follow-up of the entire cohort has not
been reached. Definitive conclusions regarding
the advantages and disadvantages of TAVR as
compared with surgery await long-term clinical
and echocardiographic follow-up, which is planned
to continue through 10 years for all patients.
Second, although the amount of missing data in
the trial was small, some patients did not have
complete follow-up data on NYHA functional
class, KCCQ scores, and echocardiography. Third,
end-point adjudication could not be performed

N ENGL J MED

in a blinded manner for all end points, which may
have resulted in bias in end-point assessment.
Fourth, we excluded patients with bicuspid aortic
valves and those who were candidates for me-
chanical valves. Finally, the latest-generation Evo-
lut PRO bioprosthesis was used in only 22.3% of
the patients who received TAVR.

In conclusion, in a randomized trial involving
patients with severe aortic stenosis who were at
low risk for death from surgery, TAVR with a
self-expanding supraannular bioprosthesis was
noninferior to surgical aortic-valve replacement
with respect to death from any cause or disabling
stroke at 24 months.
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ABSTRACT

valves using standardized criteria.

reatment for severe degenerative aortic ste-
nosis prior to 2007 required surgical aortic
valve replacement (SAVR), precluding pa-
tients who are at high or prohibitive surgical risk

BACKGROUND Transcatheter aortic valve replacement (TAVR) is an alternative to surgical aortic valve replacement
(SAVR) in patients with severe aortic stenosis and intermediate or high surgical risk.

OBJECTIVES The aim of this study was to compare the durability of transcatheter and surgical bioprosthetic aortic

METHODS In the NOTION (Nordic Aortic Valve Intervention) trial, all-comer patients with severe aortic stenosis and
lower surgical risk for mortality were randomized 1:1 to TAVR (n = 139) or SAVR (n = 135). Moderate/severe structural
valve deterioration (SVD) was defined as a mean gradient =20 mm Hg, an increase in mean gradient =10 mm Hg from
3 months post-procedure, or more than mild intraprosthetic aortic regurgitation (AR) either new or worsening from

3 months post-procedure. Nonstructural valve deterioration (NSVD) was defined as moderate/severe patient-prosthesis
mismatch at 3 months or moderate/severe paravalvular leakage. Bioprosthetic valve failure (BVF) was defined as: valve-
related death, aortic valve reintervention, or severe hemodynamic SVD.

RESULTS At 6 years, the rates of all-cause mortality were similar for TAVR (42.5%) and SAVR (37.7%) patients

(p = 0.58). The rate of SVD was higher for SAVR than TAVR (24.0% vs. 4.8%; p < 0.001), whereas there were no
differences in NSVD (57.8% vs. 54.0%; p = 0.52) or endocarditis (5.9% vs. 5.8%; p = 0.95). BVF rates were similar after
SAVR and TAVR through 6 years (6.7% vs. 7.5%; p = 0.89).

CONCLUSIONS In the NOTION trial through 6 years, SVD was significantly greater for SAVR than TAVR, whereas
BVF was low and similar for both groups. Longer-term follow-up of randomized clinical trials will be necessary to
confirm these findings. (Nordic Aortic Valve Intervention Trial; NCTO1057173) (J Am Coll Cardiol 2019;73:546-53)
© 2019 by the American College of Cardiology Foundation.

from receiving treatment. The introduction of trans-
catheter aortic valve replacement (TAVR) has pro-
vided a safe treatment option for many of these
high- and extreme-risk surgical patients (1-4). Recent
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prospective, randomized clinical studies have further
established the noninferiority of TAVR compared
with SAVR in intermediate-risk patients (5-7). These
data have led to the rapidly growing adoption of
TAVR for treatment of severe, symptomatic aortic ste-
nosis. However, the long-term durability of trans-
catheter prosthetic valves has become increasingly
important as TAVR treatment moves to younger,
lower-risk patients with longer life expectancies.

In both SAVR and TAVR studies assessing long-
term outcomes, the durability of the implanted bio-
prosthesis has been defined in many dissimilar ways,
spanning from the need for reoperation to integration
of clinical and echocardiographic outcomes. Indeed,
standardized definitions are needed to compare
longevity of transcatheter and surgical bioprosthetic
aortic valves. A recent consensus statement from the
European Association of Percutaneous Cardiovascular
Interventions (EAPCI), the European Society of Car-
diology (ESC), and the European Association for
Cardiothoracic Surgery (EACTS) was developed in
response to this need for classifying bioprosthetic
valve durability that accounts for bioprosthetic valve
dysfunction (BVD) and bioprosthetic valve failure
(BVF). Furthermore, BVD is divided into structural
valve deterioration (SVD) and nonstructural valve
deterioration (NSVD) as well as valve thrombosis and
endocarditis (8).

SEE PAGE 554

To evaluate the long-term durability of bio-
prosthetic valves, it is required that the treated pa-
tients have survival rates that are ideally longer than
what is expected for the valve prostheses. The
competing risk of a nonvalve-related death will
otherwise create challenges in outcome interpreta-
tion, particularly when using actuarial analyses (9).
The NOTION (Nordic Aortic Valve Intervention) trial
was the first, and so far, the only trial to randomize
all-comer patients with severe aortic valve stenosis
who were mostly at lower surgical risk for mortality
(mean Society of Thoracic Surgeons score of 3.0 +
1.7%) and therefore also expected to live longer than
patients in other trials (7). Patients were randomized
to TAVR using the self-expanding CoreValve bio-
prosthesis (Medtronic, Minneapolis, Minnesota) or
SAVR using any commercially available surgical bio-
prosthetic aortic valve. Follow-up through 6 years is
now available. A post hoc analysis of prosthetic valve
dysfunction (SVD and NSVD) and BVF based on the
new standardized EAPCI/ESC/EACTS definitions was
completed for surgical and transcatheter valves
implanted in the NOTION trial and is presented
herein.

Sgndergaard et al.
Valve Durability After TAVR and SAVR

METHODS

NOTION is a physician-initiated, prospective,
randomized, unblinded clinical trial con-
ducted at 3 centers in Denmark and Sweden

ples of the Declaration of Helsinki and was
approved by each site’s ethical review board.
All patients provided written informed consent. All
data was 100% monitored by an independent moni-
toring unit. An independent clinical events commit-
tee adjudicated all clinical events at 1 year.

PATIENTS. Patients at least 70 years of age with se-
vere aortic stenosis were assessed by the local heart
team for inclusion in the study. Detailed inclusion
and exclusion criteria have been previously described
(7). Enrolled patients were randomized to SAVR (27%
Mosaic, 29% Epic, 24% Trifecta, 10% Perimount, and
10% Sorin Mitroflow) or TAVR (100% first-generation
CoreValve) and followed annually. All patients with
an implanted prosthesis were included in this anal-
ysis.  Annual echocardiographic  assessments
measured aortic valve mean gradient, effective orifice
area (EOA), total aortic regurgitation (AR) and para-
valvular leakage (PVL). There was no echocardiogra-
phy core laboratory used in the NOTION trial; thus, all
echocardiographic data were analyzed and reported
by the individual study sites.

VALVE DURABILITY DEFINITIONS. BVD was defined
as 1 or more of the following: SVD, NSVD, bio-
prosthetic valve thrombosis, or endocarditis. SVD was
defined as moderate/severe hemodynamic SVD
(mean gradient =20 mm Hg, increase in mean
gradient =10 mm Hg from 3 months post-procedure,
or > mild intraprosthetic AR either new or wors-
ening from 3 months post-procedure). NSVD was
defined as moderate/severe patient-prosthesis
mismatch (PPM) at 3 months or moderate/severe
PVL. Moderate/severe PPM was defined as an indexed
EOA =0.85 cm?/m?. Endocarditis was diagnosed ac-
cording to the modified Duke Criteria (11). BVF was
defined as at least 1 of the following: valve-related
death (death caused by BVD or sudden unexplained
death following diagnosis of BVD), aortic valve
reintervention (TAVR or SAVR following diagnosis
of BVD), or severe hemodynamic SVD (mean
gradient =40 mm Hg, increase in mean
gradient =20 mm Hg from 3 months post-procedure,
or severe intraprosthetic AR either new or wors-
ening from 3 months post-procedure).

STATISTICAL ANALYSIS. Categorical variables were
compared with the use of the chi-square or Fisher
exact test, as appropriate. Continuous variables were

ABBREVIATIONS
AND ACRONYMS

X R i SVD = structural valve
(10). The trial was conducted per the princi- deterioration

valve replacement
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SAVR = surgical aortic valve
replacement

TAVR = transcatheter aortic
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cohort, there were 139 patients in the TAVR group and
135in the SAVR group (3 patients randomized to TAVR
were converted to SAVR because of complications
during the procedure and are included in the SAVR
group for this analysis). Follow-up is complete
through 5 years with 100% compliance in both groups
(98 TAVR and 97 SAVR patients); of these, 50 TAVR and
50 SAVR patients had 6 years of data available. Base-
line characteristics are shown in Table 1. Most patients
were at low risk for complications as evidenced by a
Society of Thoracic Surgeons score <4% in 82.1% of
patients. There were no significant differences in de-
mographics or medical history between implanted
TAVR and SAVR patients. The distribution of bio-

prosthetic valve types and sizes is shown in Table 2.

At 6 years, the Kaplan-Meier rates of all-cause
mortality were similar for TAVR (42.5%) and SAVR
(37.7%) patients (log-rank p = 0.58). Forward flow
hemodynamics remained at consistent levels through

TABLE 1 Baseline Characteristics of the Implanted Cohort of the
NOTION Trial
TAVR SAVR
(n =139) (n =135) p Value
Age, yrs 794 +49 788 4.6 0.326
BMI, kg/m? 26.6 £ 43 26.6 +4.1 0.983
Male 52.5 533 0.893
NYHA functional class lI/IV 46.4 46.3 0.986
STS score 3.0+17 3.0+16 0.882
STS score 0.832
<4% 82.7 81.5
4%-10% 15.8 18.5
>10% 1.4 0.0
Logistics EuroSCORE Il 20+13 20+12 0.906
Diabetes mellitus 17.3 20.7 0.463
Creatinine >2 mg/dl 1.4 0.7 >0.999
Peripheral vascular disease 43 6.7 0.393
Prior stroke 5.8 9.6 0.228
Chronic lung disease 12.2 1.9 0.923
Permanent pacemaker 3.6 4.4 0.721
Atrial fibrillation/flutter 29.0 24.8 0.439
Values are mean + SD or %
BMI = body mass index; NOTION = Nordic Aortic Valve Intervention; NYHA = New
York Heart Association; SAVR = surgical aortic valve replacement; STS = Society of
Thoracic Surgeons; TAVR = transcatheter aortic valve replacement.

presented as mean + SD and compared using Stu-
dent’s t-test. Ordinal variables were compared using
the Mantel-Haenszel test. BVF and SVD rates were
estimated using the cumulative incidence function
with death as the competing risk for SVD and
nonvalve-related deaths as the competing risk for
BVF. The cumulative incidence functions were
compared between treatment groups using Gray’s
test. All testing used a 2-sided alpha level of 0.05. All
statistical analyses were performed with the use of
SAS software, version 9.4 (SAS Institute, Cary, North
Carolina).

RESULTS

Patients were enrolled in the NOTION trial from
December 2009 to April 2013. For the implanted

6 years (Figure 1). The EOA was significantly greater
for TAVR than SAVR at all time points post-procedure
with an EOA of 1.53 cm? vs 1.16 cm? for surgical valves
at 6 years (p = 0.002). Aortic mean gradient was
9.9 mm Hg for TAVR and 14.7 mm Hg for SAVR at 6
years (p = 0.001).

BIOPROSTHETIC VALVE DYSFUNCTION. The rate of
BVD and its components through 6 years for the TAVR
and SAVR patients is shown in Table 3. There were no
significant differences between TAVR and SAVR pa-
tients for BVD (56.1% vs. 66.7%; p = 0.07), NSVD
(54.0% vs. 57.8%; p = 0.52), or definite endocarditis
(5.8% Vvs. 5.9%; p = 0.95). There was no evidence of
thrombosis reported in either group.

STRUCTURAL VALVE DETERIORATION. There was
significantly more moderate/severe SVD according to
the EAPCI/ESC/EACTS definition through 6 years for
the SAVR group than the TAVR group (24.0% vs. 4.8%;
p < 0.001) (Central Illustration), which was primarily
related to differences in measures of moderate he-
modynamic SVD (Table 4). A mean gradient
of =20 mm Hg through 6 months post-procedure was

TABLE 2 Transcatheter and Surgical Valve Sizes
Surgical Valve Types 19 mm 21 mm 23 mm 25 mm 27 mm Al
Mosaic 18.2 (2/11) 28.6 (12/42) 17.4 (8/46) 42.4 (14/33) 33.3(1/3) 27.4 (37/135)
Epic 27.3 (3/11) 26.2 (11/42) 37.0 (17/46) 21.2 (7/33) 33.3(1/3) 28.9 (39/135)
Trifecta 54.5 (6/11) 26.2 (11/42) 23.9 (11/46) 9.1 (3/33) 33.3(1/3) 23.7 (32/135)
Perimount 0.0 (0/11) 14.3 (6/42) 13.0 (6/46) 6.1(2/33) 0.0 (0/3) 10.4 (14/135)
Sorin Mitroflow 0.0 (0/11) 4.8 (2/42) 8.7 (4/46) 21.2 (7/33) 0.0 (0/3) 9.6 (13/135)
All 1 42 46 33 3 135
CoreValve Sizes 23 mm 26 mm 29 mm 31 mm
1.4 (2/139) 38.1 (53/139) 42.4 (59/139) 7.9 (11/139)
Values are % (n/N) or n.
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FIGURE 1 Mean Gradient and Effective Orifice Area of Transcatheter and Surgical Bioprosthetic Aortic Valves Annually Through 6 Years
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The mean gradient was lower and the effective orifice area larger after transcatheter aortic valve replacement (TAVR) compared with surgical
aortic valve replacement (SAVR). This significant difference was sustained through 6 years post-procedure. EOA = effective orifice area.

observed in 2.9% versus 22.2% of patients receiving
TAVR and SAVR, respectively (p < 0.0001). However, 1
TAVR and 9 SAVR patients had a mean gradient
of =20 mm Hg at the time of the 3-month echocardi-
ography. To account for this observation, a modified
SVD definition was applied and showed a cumulative
incidence for a mean gradient of =20 mm Hg AND an
increase in mean gradient =10 mm Hg after 3 months
post-procedure of 1.4% for TAVR and 12.4% for SAVR
(p < 0.001) (Figure 2).

TABLE 3 Bioprosthetic Valve Dysfunction and Its
Components Through 5 Years

TAVR SAVR
(n=139) (n=135) p Value

Values are %.
Abbreviations as in Table 1.

NONSTRUCTURAL VALVE DETERIORATION. There
was no significant difference in NSVD between the
TAVR and SAVR patients through 6 years (Table 5).
TAVR patients had more moderate PVL (20.9% Vs.
1.5%; p < 0.0001) post-procedure, but less severe PPM
at 3 months post-procedure (12.2% vs. 28.1%;
p = 0.001) than SAVR patients at 3 months. Change
over time was minimal for both PVL and PPM.

BIOPROSTHETIC VALVE FAILURE. TAVR and SAVR
patients experienced a similar degree of BVF through
6 years (7.5% Vs. 6.7%; p = 0.89), as shown in Figure 3.
There were no statistically significant differences in
the frequency of the components of BVF between
TAVR and SAVR groups: valve-related deaths (5.0%
vs. 3.7%; p = 0.59), reintervention (2.2% vs. 0.7%;
p = 0.62), and severe hemodynamic SVD (0.7% vs.

Bioprosthetic valve dysfunction 56.1 66.7 0.073 3.0%; p = 0.21).
Components
Structural valve deterioration 4.8 24.0 <0.0001
Nonstructural valve deterioration 54.0 57.8 0.52 DISCUSSION
Thrombosis 0.0 0.0 NA
Endocarditis 5.8 5.9 0.95 Long-term assessment of BVD and BVF after TAVR

has only been possible in recent years, and there are
few reports of transcatheter bioprostheses durability
directly compared with surgical bioprostheses
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Through 6 Years
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Months Post-Procedure

—— Transcatheter Aortic Valve Replacement

36 48 60 72

14 106 84 44
95 81 70 32

—— Surgical Aortic Valve Replacement

surgical aortic valve replacement through 6 years follow-up.

The cumulative incidence of structural valve deterioration was significantly lower after transcatheter aortic valve replacement compared with

TABLE 4 Structural Valve Deterioration and Its Components Through 6 Years
TAVR SAVR
(n =139)* (n = 135)* p Value
Baseline hemodynamic parameters*
3-month mean gradient 8.33 £3.93 1215 + 4.45 <0.0001
3-month central AR
None/trace 99.2 98.2
Mild 0.8 1.8
Moderate 0.0 0.0
Severe 0.0 0.0
SVD 4.8 24.0 <0.001
Moderate hemodynamic SVD 3.6 23.7
Mean gradient =20 mm Hg 2.9 22.2
Mean gradient =10 and <20 mm Hg 1.4 111
change from 3 months
Moderate central AR 0.0 0.0
Severe hemodynamic SVD 0.7 3.0
Mean gradient =40 mm Hg 0.0 1.5
Mean gradient =20 mm Hg change 0.7 3.0
from 3 months
Severe central AR 0.0 0.0
Values are mean + SD or %. *The 3-month echocardiography measurements are the first post-procedure mea-
sures in NOTION.
AR = aortic regurgitation; SVD = structural valve deterioration; other abbreviations as in Table 1.

durability. The NOTION trial is among the first to
provide comparative data regarding bioprosthetic
valve durability for TAVR and SAVR from a random-
ized clinical trial in patients with low surgical risk for
mortality. Consistent clinical and hemodynamic out-
comes through 6 years were observed.

Overall, there were no differences in NSVD be-
tween groups, although more PVL was seen after
TAVR and more PPM after SAVR. SVD and NSVD rates
remained relatively unchanged over time and are
more likely the result of suboptimal valve sizing for
both groups than actual deterioration of the pros-
theses. The PVL rate in the NOTION trial is higher
than contemporary reports of PVL after TAVR, prob-
ably due to the introduction of computed tomography
(CT) scanning for sizing of the aortic annulus after
NOTION was initiated and the use of the original
CoreValve prosthesis without outer sealing skirt and
possibility for resheathing. Rates of endocarditis were
low and similar between groups, and no thrombo-
embolic event or clinically detectable valve
leaflet thrombosis was reported in either group.
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Four-dimensional volume-rendered CT was not used
for detection of subclinical leaflet thrombosis (12).
Importantly, there was also no difference in the
patient-oriented components of BVF, including
valve-related death, reintervention, and severe
hemodynamic deterioration.

Causes of BVD include leaflet tear, calcification,
pannus deposition, flail or fibrotic leaflet, endocardi-
tis, and thrombosis. In surgical stented bioprostheses,
SVD has been most commonly caused by calcification
of the valve, which leads to stiffening and aortic valve
restenosis or, more common in nonstented bio-
prostheses, leaflet tears and aortic valve insuffi-
ciency. Because SVD develops slowly over time, rates
remain low for 5 to 10 years after SAVR (13). However,
most long-term studies enroll elderly patients, and
results are confounded by high noncardiac mortality
rates. Furthermore, many of these studies report
explantation rates due to SVD, but they do not
employ a clear definition of hemodynamic parame-
ters of SVD (13,14). A recent article from Bourguignon
et al. (15), provides clearer criteria for the assessment
of severe SVD (mean gradient > 40 mm Hg or severe
AR) and reports severe SVD in 153 of 2,559 patients
(5.9%) at a mean follow-up of 6.7 + 4.8 years after
Carpentier-Edwards Perimount bioprosthetic valve
(Edwards Lifesciences, Irvine, California) implanta-
tion (15). The late linearized mortality rate was 6.0%/
valve-year. Calcification and leaflet tears were the
predominant causes of SVD.

Detailed analysis of transcatheter and surgical
bioprosthetic aortic valve durability found signifi-
cantly more moderate/severe SVD in the SAVR
group, primarily related to higher aortic valve mean
gradients, compared with the TAVR group. To ac-
count for the number of patients with a mean
gradient =20 mm Hg already at the time of the 3-
month  post-procedure echocardiography, we
looked at the proportion of patients with both a
mean gradient =20 mm Hg AND an increase in
mean gradient =10 mm Hg from the 3-month mea-
surement. Future modifications of the EAPCI/ESC/
EACTS consensus statement may account for ob-
servations that small surgical bioprostheses may
have a mean gradient =20 mm Hg early after valve
implantation.

SVD is typically detected by echocardiography and
reflects irreversible valve dysfunction (15-17). A
recent study of 152 patients implanted with a Cor-
eValve bioprosthesis using the same standardized
definitions proposed by Capodanno et al. (8) reported
no severe SVD with follow-up to 8.9 years (18). There
were 5 reinterventions related to PVL resulting in an
estimated actuarial rate of BVF of 7.9% at 8 years.
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FIGURE 2 Cumulative Incidence of SVD Defined as a Mean Gradient of =20 mm Hg
and an Increase in Mean Gradient =10 mm Hg After 3 Months Post-Procedure

12.4%

transcatheter aortic valve replacement (TAVR) through 6 years.

This modified definition of structural valve deterioration (SVD) takes into account the
proportion of patients who had a mean gradient =20 mm Hg at the 3-month post-
procedure echocardiogram. The rate of SVD by this definition is lower for surgical aortic
valve replacement (SAVR) but remains significantly greater than the SVD rate for

Stable hemodynamics and 5-year rates of SVD have
also been reported by the Italian (4.2%) and Canadian
(3.4%) registries, although again, definitions vary
(19,20). However, these studies included patients
with limited life-expectancy who were therefore
likely to die before the occurrence of SVD or BVF.
Furthermore, all studies were without an SAVR con-
trol group.

In surgery, bioprosthetic aortic valves are more
commonly used over mechanical valves, partly due to
patient preferences to avoid lifelong anticoagulation
therapy. However, particularly younger patients face

TABLE 5 Nonstructural Valve Deterioration and Its Components Through 6 Years

TAVR SAVR
(n =139) (n =135) p Value
Nonstructural valve deterioration 54.0 57.8 0.52
Components
Moderate/severe PPM at 43.2 57.8
3 months
Moderate PPM at 3 months 30.9 29.6
Severe PPM at 3 months 12.2 28.1
Moderate/severe PVL 21.6 1.5
Moderate PVL 20.9 1.5
Severe PVL 0.7 0.0

Values are %.

PPM = patient-prosthesis mismatch; PVL = paravalvular leak; other abbreviations as in Table 1.
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FIGURE 3 Cumulative Incidence of Bioprosthetic Valve Failure Through 6 Years
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Bioprosthetic Valve Failure (%)

p=0.89

——— " 67%

Number at risk:
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24 36 48 60 72
Months Post-Procedure

120 12 101

TAVR — SAVR

84 45

There was no significant difference in bioprosthetic valve failure (BVF) between trans-
catheter aortic valve replacement (TAVR) and surgical aortic valve replacement (SAVR)

through 6 years.

the risk of bioprosthetic valve deterioration and need
for reintervention. Although this can be performed as
a less-invasive transcatheter valve-in-valve proced-
ure, the risk-benefit ratio needs to be acceptable.
Similar, durability is an important factor for TAVR,
particularly when expanding the therapy to younger,
lower-risk patients with longer life-expectancy.
Ideally, the durability for transcatheter bioprosthetic
valves should be at least as good as for surgical bio-
prostheses. To compare different bioprostheses used
for SAVR and TAVR, standardized definitions of
prosthetic valve dysfunction and failure need to be
applied. Furthermore, prospective and preferably
randomized patient cohorts with a life-expectancy
allowing long-term follow-up are needed.

STUDY LIMITATIONS. NOTION enrolled patients
from 2009 to 2013 when echo-based sizing of the
aortic annulus was standard of care instead of CT
sizing, which could have affected patient outcomes.
Surgeons in the trial did not use annular enlargement
techniques or an algorithm to avoid patient-
prosthesis mismatch. In addition, echocardiographic
measurements were not adjudicated by an echocar-
diography core laboratory. Valve durability was
assessed through 6 years of follow-up, but not all
patients were eligible for 6-year follow-up at the time
of this analysis. TAVR was performed with the self-
expanding CoreValve bioprosthesis; thus, results
may not be generalizable to balloon-expandable
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transcatheter bioprostheses. CoreValve may have a
favorable design with regard to the supra-annular
leaflet position, which provides a larger effective
opening area than transcatheter heart valves with an
intra-annular leaflet position.

CONCLUSIONS

Through 6-year follow-up of the NOTION trial,
adequate hemodynamic valve performance was
maintained for both groups. SVD was significantly
greater for SAVR compared with TAVR mainly due to
higher mean valve gradients present shortly after the
procedure. Overall, NSVD was similar for both groups,
although rates of PVL and PPM differed between
TAVR and SAVR. Bioprosthetic valve failure rates
were low and similar for the self-expanding trans-
catheter and surgical valves implanted, with no valve
thrombosis and similar rates of endocarditis for both
groups. Although follow-up is medium-term, the low
rates of SVD and BVF after implantation of the self-
expanding CoreValve bioprosthesis are encouraging.
Longer-term follow-up of randomized clinical trials
will be necessary to confirm these early results.
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PERSPECTIVES

COMPETENCY IN PATIENT CARE AND
PROCEDURAL SKILLS: In patients with severe aortic
stenosis at low surgical risk, the rate of structural
deterioration of bioprosthetic valves is greater within
the first 6 years after SAVR than TAVR, while the rates
of bioprosthetic valve failure, endocarditis, and all-
cause mortality were low and similar with both
methods.

TRANSLATIONAL OUTLOOK: Further studies are
needed to clarify the pathophysiological mechanisms
responsible for the different rates of structural valve
deterioration after SAVR compared with TAVR.
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Replacement with a Self-
Expanding Valve in Low-
Risk Patients

LOW RISK TRAIL

pacientams.PAGRINDIMAS: Transkaterinio aortos voZtuvo pakeitimas
(TAVI) yra alternatyva kardiochirurginei operacijai, pacientams su sunkia
aortos stenoze, kuriems dél kardiochirurginés operacijos padidéja mirties
rizika; maziau zinoma apie TAVI, mazos rizikos pacientams Sia tema.
METODAI. Atlikta atsitiktiniy im¢iy tyrimas, kuriame TAVR, savaime
i$sipleciancio voztuvo supraanulinis bioprotezas buvo lyginamas su
chirurginiu aortos voztuvo pakeitimu pacientams, su sunkia aortos stenoze
esant mazai chirurginei rizikai. 850 pacienty buvo stebimi 12 ménesiy.
ISanalizuoti pirminiai iSeiéiy rezultai, mirtis ar nejgaluma salygojantis insultas
po 24 ménesiy, naudojant "Bayesian" metodus.

REZULTATAL. I$ 1468 atsitiktiniy im¢iy pacienty, 1403 buvo atlikta TAVI
ar chirurginé operacija. Vidutinis pacienty amzius buvo 74 metai.
Apskaiciuotas 24 ménesiy pradiniy rezutaty daznis TAVI grupéje buvo 5,3%
Vvs. 6,7% - chirurgijos grupé¢je (skirtumas, —1,4 procentiniai punktai; 95%
patikimas "Bayesian" intervalas dél skirtumo, nuo —4,9 iki 2,1; tikimybé>
0,999). Po 30 dieny pacientams, kuriems buvo atlikta TAVR, palyginti su
chirurgija, reCiau pasireiské nejgaluma salygojantis insultas (0,5% v.s 1,7%),
kraujavimo komplikacijos (2,4% v.s 7,5%), imus inksty pazeidimas (0,9% vs.
2,8 proc.); priesirdziy virp¢jimas (7,7 proc., vs. 35,4 proc.); didesnis vidutinio
ar sunkaus aortos regurgitacijos daznis (3,5 proc., vs. 0,5 proc.); Sirdies
stimuliatoriaus implantacija (17,4 proc., vs. 6,1 proc.). Po 12 ménesiy TAVR
grupés pacientams buvo mazesni aortos voztuvy gradientas, nei chirurginés
grupés pacientams (8,6 mm Hg vs 11,2 mm Hg) ir didesné efektyvi
regurgitaciné anga (2,3 cm2 vs. 2,0 cm?2).

ISVADOS. Pacientai su sunkia aortos stenoze ir nedidele chirurgine rizika,
TAVR su savaime issiplecianciu virsziediniu bioprotezu buvo netinkami
kardiochirurgijai atsizZvelgiant j galutinj vertinimg - mirtj ar nejgaluma




salygojantj insultg po 24 ménesiy.
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Comparison of newer
generation self-expandable
vs. balloon-expandable
valves in transcatheter aortic
valve implantation: the
randomized SOLVE-TAVI
trial

SOLVE-TAVI trial

Tikslas.TAVI tapo zinoma gydymo galimybe pacientams su simptomatine
aortos stenoze. Techniniai voztuvy konstrukcijos pokyciai atitiko ankstesnius
apribojimus, tokius kaip: suboptimalus dislokavimas, laidumo sutrikimai ir
paravalvulinis nuotékiai. Ta¢iau duomeny yra nedaug, kurie lyginty naujos
kartos savaime iSsipleciantj (SIV) ir balionu ple¢iama voztuvus (BIV).
Metodai ir rezultatai SOLVE-TAVI daugiacentris, atviras, atsitiktiniy im¢iy
tyrimas, kuriame dalyvavo 447 pacientai su aortos stenoze, atliekant
transfemoralinj TA VI, lyginant SIV (,,Evolut R*, ,,Medtronic Inc.*,
Mineapolis, MN, JAV) su BIV (,,Sapien* 3, Edwards Lifesciences, Irvine,
CA, JAV). Pirminiai i$ei¢iy rezultai, mirtingumas dél visy priezasciy ir
insultas, vidutiné/sunki protezo voztuvo regurgitacija ir nuolatiné Sirdies
stimuliatoriaus implantacija po 30 dieny (ekvivalentiSkumo riba 10% su 0,05).
Pirminiai galutiniai iSei¢iy rezultati - 2006 m 28,4% SIV vs. 26,1% BIV
pacientams atitiko nustatytus lygiavertiSkumo kriterijus [normos skirtumas -
2,39 (90 pasikliautinasis intervalas, Cl nuo -9,45 iki 4,66); P = 0,04]. Atskiry
komponenty jvykiai buvo $ie: mirtingumas dél visy priezaséiy 3,2% vs. 2,3%
[normos skirtumas —0,93 (90% CI —4,78 iki 2,92); P <0,001], insultas 0,5%
vs. 4,7% [skirtumas 4,20 (90% CI 0,12 iki 8,27); P = 0,003],
vidutinio/sunkaus paravalvuliniy nuotékiy 3,4% vs. 1,5% [skirtumas —1,89
(90% CI nuo —5,86 iki 2,08); P = 0,0001] ir nuolatinio $irdies stimuliatoriaus
implantacija 23,0% vs. 19,2% [skirtumas -3,85 (90% CI nuo -10,41 iki 2,72)
SIV vs BIV pacientams; p= 0,06].

ISvada Pacientams su aortos stenoze ir kuriems atliekama transfemoraliné
TAVI, naujosios kartos SIV ir BIV pirminiai iSeiciy rezultai susiije su voztuvu
yra lygiaver¢iai. Sios i§vados patvirtina saugy $ios naujosios kartos TAVI
prietaisy pritaikyma daugumai pacienty, turintys tam tikras specifines savybes,
atsizvelgiant i individualig voztuvo anatomija.
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NOTION

PAGRINDINE INFORMACIJA Transkatterinio aortos voztuvo keitimas
(TAVR) yra alternatyva chirurginiam aortos voztuvo pakeitimui (SAVR)
pacientams, kuriems yra sunki aortos stenoz¢ ir vidutiné ar didelé chirurginé
rizika.

TIKSLAS. Palyginti transkateterio ir chirurginio bioprotezinio aortos voztuvo
patvaruma naudojant standartizuotus kriterijus.

METODAI. NOTION tyrime visiems pacientams, kuriems yra sunki aortos
stenozé ir mazesné chirurginé mirStamumo rizika buvo atsitiktine tvarka
paskirstyti 1: 1 1 TAVR (n=139) arba SAVR (n= 135). Vidutinis/sunkus
struktiirinis voztuvo pablogéjimas (SVD) buvo apibréztas kaip vidutinis
gradientas >20 mm Hg, padidéjes vidutinis gradientas> 10 mm, 3 ménesiai po
procediiros, arba daugiau nei lengva intraproteziné aortos regurgitacija (AR),
naujas arba pasunkéjusi, 3 ménesiai po procediros. Nestruktiirinis voztuvo
pablogéjimas (NVP) buvo apibudinamas kaip vidutinio sunkumo/sunkus
paciento protezo neatitikimas po 3 ménesiy arba vidutinio sunkumo/sunkus su
paravalvuliniais pratekéjimais. Bioprotezinis voztuvo prastas funkcionavimas
(BVF) buvo apibiidinamas kaip: mirtis, aortos voztuvo pakartotiné
intervencija ar sunkus hemodinamikos pazeidimas. REZULTATAI Po 6
mety, visy priezas¢iy mirStamumas TAVI (42,5%) ir SAVR (37,7%) buvo
panasus (p=0,58). SVD daznis buvo didesnis SAVR nei TAVRI(24,0% vs.
4,8%; p <0,001), tuo tarpu nebuvo skirtumo NSVD (57,8% vs. 54,0%;
p=0,52) ar endokardito (5,9% vs. 5,8%; p= 0,95). BVF rodikliai buvo panasis
po SAVR ir TAVI po 6 m. (6,7% vs. 7,5%; p=0,89).

ISVADOS. NOTION tyrimo, po 6 m SVD buvo reikimingai didesnis SAVR
grupéje nei TAVI, tuo tarpu BVF buvo mazas ir panaSus abiejose grupése.
Reikalingos ilgesnio laikotarpio atsitiktiniy im¢iy klinikiniy tyrimy stebéjimo,
patvirtinti Sias iSvadas.
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Aims Transcatheter aortic valve implantation (TAVI) has emerged as established treatment option in patients with symp-
tomatic aortic stenosis. Technical developments in valve design have addressed previous limitations such as
suboptimal deployment, conduction disturbances, and paravalvular leakage. However, there are only limited data
available for the comparison of newer generation self-expandable valve (SEV) and balloon-expandable valve (BEV).

Methods SOLVE-TAVI is a multicentre, open-label, 2 x 2 factorial, randomized trial of 447 patients with aortic stenosis
and results undergoing transfemoral TAVI comparing SEV (Evolut R, Medtronic Inc., Minneapolis, MN, USA) with BEV (Sapien
3, Edwards Lifesciences, Irvine, CA, USA). The primary efficacy composite endpoint of all-cause mortality, stroke,
moderate/severe prosthetic valve regurgitation, and permanent pacemaker implantation at 30 days was powered
for equivalence (equivalence margin 10% with significance level 0.05). The primary composite endpoint occurred in
28.4% of SEV patients and 26.1% of BEV patients meeting the prespecified criteria of equivalence [rate difference
-2.39 (90% confidence interval, Cl -9.45 to 4.66); Pequivatence = 0.-04]. Event rates for the individual components
were as follows: all-cause mortality 3.2% vs. 2.3% [rate difference -0.93 (90% Cl -4.78 to 2.92); Pcquivatence < 0.001],
stroke 0.5% vs. 4.7% [rate difference 4.20 (90% CI 0.12 to 8.27); Pequivatence = 0.003], moderate/severe paravalvular
leak 3.4% vs. 1.5% [rate difference -1.89 (90% Cl -5.86 to 2.08); Pequivatence = 0.0001], and permanent pacemaker im-
plantation 23.0% vs. 19.2% [rate difference -3.85 (90% CI -10.41 to 2.72) in SEV vs. BEV patients; Pequivaience = 0.06].

* Corresponding author. Tel: +49 341 865 1428, Fax: +49 341 865 1461, Email: holger.thiele@medizin.uni-leipzig.de
T The first two authors should be considered as shared first authors.
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In patients with aortic stenosis undergoing transfemoral TAVI, newer generation SEV and BEV are equivalent for

the primary valve-related efficacy endpoint. These findings support the safe application of these newer generation

percutaneous valves in the majority of patients with some specific preferences based on individual valve anatomy.

Conclusion

Keywords Transcatheter aortic valve implantation e Transcatheter aortic valve replacement e Aortic stenosis
e Pacemaker implantation e Stroke e Prognosis

Introduction

Transcatheter aortic valve implantation (TAVI) has emerged as a
valuable and effective alternative to surgical aortic valve replacement
(SAVR) in symptomatic aortic stenosis in the spectrum from high to
intermediate and most recently also low surgical risk." Based on
several randomized trials in inoperable, high- and intermediate surgi-
cal risk patients several TAVI devices have gained European and US
approval. In particular, two valve types have been widely used: self-
expandable valve (SEV) and balloon-expandable valve (BEV).

Despite advances, initial TAVI devices had limitations, including the
inability of retrieval or repositioning after full expansion, haemo-
dynamic compromise during implantation or large access sheath size.
The need for permanent pacemaker implantation is another import-
ant limitation in particular for SEV although the impact on outcome is
undetermined.* Furthermore, paravalvular leakage (PVL) can occur
and there is a higher mortality associated with moderate or severe
PVL> Accordingly, the current challenge is to further decrease rates
in mortality, stroke, bleeding, need for permanent pacemaker im-
plantation, and also PVL among other complications. Even though
newer generation SEV® and BEV” devices have been developed to ad-
dress possible drawbacks of first-generation devices which led to a
frequent adoption of these devices in clinical practice,® randomized
trials evaluating outcomes in patients treated with newer generation
SEV and BEV are very limited. The current available evidence com-
paring different valve types includes only two small to modestly sized
randomized controlled trials (n = 240 comparing first-generation SEV
and BEV’; and n=912 comparing a mechanically expanded valve with
first- and second-generation SEV)."

Accordingly, aim of this randomized trial was to compare the
newer generation SEV (Evolut R, Medtronic Inc., Minneapolis, MN,
USA) and BEV (Sapien 3, Edwards Lifesciences, Irvine, CA, USA) in a
multicentre trial with respect to equivalence in safety and efficacy in
high-risk patients with symptomatic aortic stenosis undergoing trans-
femoral TAVI.

Methods

Study design and oversight

The compariSon of secOnd-generation self-expandable vs. balloon-
expandable Valves and gEneral vs. local anaesthesia in Transcatheter
Aortic Valve Implantation (SOLVE-TAVI) trial is an investigator-initiated
2 x 2 factorial, open-label, randomized, multicentre study conducted at
seven German sites to compare newer generation SEV (Evolut R,
Medtronic Inc., Minneapolis, MN, USA) vs. BEV (Sapien 3, Edwards
Lifesciences, Irvine, CA, USA). Results of the concurrent, interlaced trials
of the valve and anaesthesia strategy are reported separately based on

different primary endpoints in both trials. SOLVE-TAVI is co-ordinated
by the Heart Center Leipzig at University of Leipzig in co-operation with
the Leipzig Heart Institute, Germany and the Center for Clinical Trials at
University of Libeck, Germany. The trial was designed by the first and se-
nior authors and modified by the steering committee. Funding was partial-
ly provided by the German Heart Research Foundation and the Leipzig
Heart Institute, Germany and by all participating sites.

The study was approved by ethics committees of all participating
centres and national regulatory authorities. The trial organization
included a steering committee, an independent data safety monitoring
board, and a clinical event committee adjudicating all major clinical events.
Echocardiographic data were analysed by the individual centres. In add-
ition, PVL was also analysed by an independent core laboratory (blinded
to treatment allocation). The first author had full access to all data and
takes responsibility for integrity and data analysis. Data were maintained
at the Center for Clinical Trials and the Institute for Medical Biometry
and Statistics (IMBS), University of Liibeck, Lubeck, Germany, which per-
formed all statistical analyses independently. All sites were monitored on
site before and during the trial using the risk-based approach, and central
data management queried frequently about implausible or missing values.
The trial is registered at www.clinicaltrials.gov (NCT02737150).

Patient selection

Patients with symptomatic aortic stenosis, age >75 years and high risk for
conventional SAVR were eligible for enrolment. High risk was defined by
logistic European System for Cardiac Operative Risk Evaluation
(EuroSCORE) >20% and/or Society of Thoracic Surgeons (STS) risk
score >10% or other high-risk criteria by heart team consensus. A native
aortic valve annulus size (18—29 mm) appropriate for the available valve
sizes and suitability for transfemoral vascular access were also required.

Exclusion criteria were contraindication for a specific valve type; car-
diogenic shock or haemodynamic instability; history of or active endocar-
ditis; active infection requiring antibiotic treatment; life expectancy
<12months; active peptic ulcer or upper gastrointestinal bleeding
<3 months; hypersensitivity or contraindication to aspirin, heparin, or clo-
pidogrel; and participation in another trial. Written informed consent was
provided by all patients.

By means of opaque sealed envelopes randomization was performed
using permuted blocks of variable size and stratification for centre. The
valves differ by design and instructions for use; therefore, the investigators
performing the procedure were unblinded to the assigned treatment.
However, clinical endpoint assessment was performed in a blinded
manner.

Treatment and follow-up

Apart from the valve type, all other interventions did not differ between
groups. The technical aspects of the TAVI procedures followed the
accepted standards and the implantation techniques of the specific valves.
A pre-procedure computed tomography scan was standard in all institu-
tions for native annulus measurement and also assessment of vascular ac-
cess. All procedures have been performed by highly experienced
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SOLVE-TAVI valve strategy

operators with a minimum overall experience of 50 TAVI procedures.
The study was also performed in accordance with current national
German recommendations on quality criteria for implementation of
TAVL"

Clinical follow-up was performed at discharge and 30days and by
protocol will also be continued at 6, 12, 24, and 60 months. Neurological
assessments were performed after TAVI by neurologists and/or certified
physicians to administer the National Institutes of Health Stroke Scale
(NIHSS) and the modified Rankin Scale.

Study endpoints

The primary endpoint for the valve comparison was a composite of all-
cause mortality, stroke, moderate or severe PVL, and permanent pace-
maker implantation at 30-day follow-up.

Secondary endpoints of the current valve analysis included device suc-
cess, early safety, clinical efficacy, time-related safety, and cardiovascular
mortality according to the Valve Academic Research Consortium
(VARC)-2 criteria.'? In addition, the cardiovascular mortality at 30 days,
individual components of the primary endpoint, mean length of primary
hospital stay, quality of life according to the EuroQuol-5 questionnaire
(EQ-5D), device time, and total procedural time were assessed.

Statistical analysis

The study was powered for equivalence of the composite primary end-
point."® Based on clinical experience, an interaction between the valve
and anaesthesia strategy was not expected. Thus, independent sample
size calculations were performed with no adjustment for essentially con-
ducting two studies. The final sample size was defined by the larger of
these, i.e. the valve strategy, to be powered to detect the main effect of
each intervention. Sample size calculations were performed using estab-
lished sample size calculation software (nQuery 6.01) and were based on
the available results of the CoreValve Evolut R CE study'® and the Safety
and Performance Study of the Edwards Sapien 3 Transcatheter Heart

1" Based on these data, an overall incidence of the combined

Valve tria
endpoint of 15.0% had been anticipated in both groups. Equivalence of
SEV and BEV was assumed within an equivalence margin of 10%. A differ-
ence >10% was judged to be clinically relevant for the primary endpoint.
To reject the equivalence null hypothesis (two-sided x> test; power 90%,
significance level 0.05) 2 x 219 =438 evaluable patients were needed.
The drop-out rate for the primary study endpoint assessment was
assumed to be 1.0% resulting in a final study cohort consisting of 444
patients.

All analyses were performed according to the intention-to-treat prin-
ciple. A per-protocol analysis was performed in case of cross-over. The
full analysis set is the operationalization of the intention-to-treat principle
which was defined as all randomized and treated patients regardless of
protocol deviations. Randomized patients were not included in case of
withdrawal of informed consent prior to treatment or if there was no
treatment attempt (e.g. because of prior death) to avoid bias and to
sharpen generalization. The denominator of proportions may differ be-
cause of missing values which were not imputed. The per-protocol set
was defined as all randomized patients fulfilling all in- and no exclusion cri-
teria receiving the allocated intervention.

Pre-specified subgroup analyses for the valve strategy were performed
for sex, age (<80 vs. >80 years), presence or absence of coronary artery
disease, left ventricular ejection fraction (<35 vs. >35%), frailty (non/mild
vs. moderate/severe), presence or absence of chronic renal insufficiency,
body mass index (<25 kg/m?* vs. >25 to 30kg/m? vs. >30kg/m?); STS
score (<10% vs. >10%); logistic EuroSCORE | (<20% vs. >20%); aortic
valve stenosis haemodynamic type (normal flow, high gradient vs. low
flow, low gradient with reduced ejection fraction vs. paradoxical low

flow, low gradient, with normal ejection fraction); saturation of cerebral
oxygen at start of TAVI procedure <50% vs. >50%, and general vs. local
anaesthesia.

Results

Patients
From April 2016 to April 2018, 447 patients were randomized
(Figure 7). A total of 225 patients were randomly assigned to SEV and
222 to BEV implantation. Of these, 438 patients underwent the TAVI
procedure and were thus eligible for further analysis (Figure 7).
Patients were at high to intermediate risk with a mean age of over
80 years and a median logistic EuroSCORE | of 14.8% [interquartile
range (IQR) 8.7-23.8%] and STS score of 4.7% (IQR 3.0-9.8%).
Baseline characteristics are displayed in Table 1 and were well bal-
anced between the two valve treatment groups (Table 7).

Treatment

Procedural characteristics are shown in Table 2. Cross-over from
SEV to BEV occurred in two patients (0.9%); to other valves in two
patients and in the opposite direction in one patient (Figure 1). The
use of transoesophageal echocardiography was infrequent and similar
between both treatment groups (Table 2).

Primary and secondary endpoints

Three patients in the BEV group were lost to follow-up with respect
to the primary endpoint and one patient per group withdrew
informed consent after TAVI (Figure 7). Consequently, 218 patients in
the SEV and 215 patients in the BEV group were included in the pri-
mary endpoint analysis.

At 30 days, the rate of the composite primary endpoint of all-cause
mortality, stroke, moderate or severe PVL, and permanent pace-
maker implantation was equivalent between SEV and BEV [28.4% vs.
25.9%; rate difference -2.51 (90% confidence interval, Cl -9.65 to
4.53); Pequivalence = 0.04]. Only minor variation in the rate difference
was observed when the analysis was performed in the per-protocol
population [27.0% for SEV vs. 25.5% for BEV; rate difference: 1.48;
90% CI -8.61 to 5.65; Pequivalence = 0.03]. Prespecified subgroup analy-
ses revealed consistent results across all subgroups (Figure 2).

Analysis of the individual components of the primary endpoint
were as follows (Take home figure): all-cause mortality 3.2% for SEV
vs. 2.3% for BEV [rate difference -0.94 (90% CI -4.79 to 2.91);
Pequivatence < 0.001], stroke 0.5% for SEV vs. 4.7% for BEV [rate differ-
ence 4.20 (90% Cl 0.11 to 8.28); Pequivatence = 0.003], moderate/se-
vere paravalvular leak 3.4% for SEV vs. 1.5% for BEV [rate difference
-1.92 (90% CI -5.88 to 2.05); Pequivatence = 0.0001], permanent pace-
maker implantation 23.0% for SEV vs. 19.2% for BEV [rate difference
-385 (90% Cl -1041 to 2.72); Pequivalence =0.06] (Table 3).
Altogether, permanent pacemaker implantation rates were relatively
high with similar indications between groups (Table 3).

Device time and total procedural time were similar between both
treatment groups. However, fluoroscopy time and overall doses of
contrast agent were higher in the SEV group in comparison to the
BEV group (Table 2). There were no differences in major bleeding
complications, acute kidney injury or the need and doses of vasopres-
sors and inotropes between groups (Table 4).
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447 patients with aortic stenosis
eligible for transfemoral TAVI
randomized

225 randomized to self-expanding valve
4 withdrawal of informed consent
1 death prior to TAVI procedure
1 medical treatment (no significant aortic stenosis)

222 randomized to balloon-expanding valve
2 withdrawal of informed consent
1 death prior to TAVI procedure

v

v

219 undergoing TAVI procedure
215 self-expanding valve
2 elective cross-over to balloon-expanding valve
2 other valves

219 undergoing TAVI procedure
218 balloon-expanding valve
1 elective cross-over to self-expanding valve

v

v

219 eligible for 30-day follow-up
1 missing due to SAE

219 eligible for 30-day follow-up
1 withdrawal of informed consent

v

3 missing data

218 primary endpoint analysis

215 primary endpoint analysis

Figure | Diagram of patient flow. TAVI, transcatheter aortic valve implantation. The total number of patients with aortic stenosis who were
screened but not enrolled and the reasons for their exclusion are not available.

Valve-related outcomes according to VARC-2 criteria with re-
spect to device success and early safety fulfilled the criteria of equiva-
lence (Table 4). However, clinical efficacy and time-related safety did
not show equivalence (Table 4). Time-related safety was significantly
better for the SEV (Table 4) which was mainly driven by a higher rate
of patients with a gradient >20 mmHg in the BEV group at 30-day fol-
low-up.

Overall quality of life according to the EQ-5D questionnaire was
not statistically different between the two treatment groups. Pain
was relieved by a median of one point compared with baseline in
both groups in parallel (95% CI -1 to -0.5), while median self-care
worsened by one point (95% Cl 0.5-1) at 30days in both groups.
Little change was observed in mobility, anxiety, and usual activities
(Figure 3).

Discussion

In this randomized multicentre trial among high- to intermediate-risk
aortic stenosis patients undergoing transfemoral TAVI, newer gener-
ation SEV in comparison to BEV met criteria for equivalence for the

composite primary efficacy endpoint at 30 days. All-cause mortality,
stroke rates, and PVL were low. However, permanent pacemaker im-
plantation in this specific high-risk population is still high with both
valve types.

The number of TAVI procedures performed is steadily grow-
ing."”"® With the latest trials in low-risk patients showing superiority
and non-inferiority of TAVI in comparison to SAVR 23 valve design,
device-related complications, and valve durability become even more
important. Multiple companies continue to develop new valves in
order to further reduce clinical complications. However, evidence on
valve comparisons is limited. Currently, there are only two random-
ized trials comparing different valve ty|3es.9'10 One trial was con-
ducted in the early years of TAVI comparing first-generation SEV
(CoreValve, Medtronic) and BEV (Sapien XT, Edwards)9‘19; the se-
cond trial compared a mechanical expanding valve (Lotus, Boston
Scientific Corp.) to mixed first- and second-generation SEV
(CoreValve and Evolut R, Medtronic).'® Similar to the SOLVE-TAVI
trial, both trials also used a composite clinical endpoint. In the
CHOICE trial (n=241) device success—according to the previous
VARC criteria’®—was superior with BEV vs. SEV mainly driven by
less PVL’ In the REPRISE Il (Repositionable Percutaneous
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Table I Baseline characteristics

Self-expanding valve Balloon-expandable
(Evolut R) (n =219) valve (Sapien 3) (n =219)
Age (years), mean = SD 81753 81557
Male sex, n/total (%) 105/219 (47.9) 109/219 (49.8)
Risk scores
STS score (%), median (IQR) 4.9 (29-9.9) 4.7 (3.1-94)
Log. EuroSCORE | (%), median (IQR) 14.9 (8.9-23.8) 14.8 (8.6-24.4)
EuroSCORE Il (%), median (IQR) 4.1 (2.5-7.5) 3.8 (24-6.1)
Frailty, n/total (%) 93/216 (43.1) 80/217 (36.9)
Peripheral arterial disease, n/total (%) 29/218 (13.3) 26/220 (11.8)
Coronary artery disease, n/total (%) 127/219 (58.0) 116/219 (52.7)
Prior myocardial infarction, n/total (%) 19/219 (8.7) 22/219 (10.0)
Prior PCI, n/total (%) 84/219 (38.4) 791219 (36.1)
Prior CABG, n/total (%) 26/219 (11.9) 18/219 (8.2)
Atrial fibrillation, n/total (%) 103/219 (47.0) 93/219 (42.5)
Prior pacemaker/implantable cardioverter defibrillator, n/total (%) 24/218 (11.0) 23/219 (10.5)
Prior stroke, n/total (%) 25/219 (11.4) 26/219 (11.9)
Renal insufficiency, n/total (%) 1771216 (81.9) 184/214 (86.0)
Pulmonary hypertension, n/total (%) 106/216 (49.1) 105/218 (48.2)
Chronic obstructive pulmonary disease, n/total (%) 30/219 (13.7) 29/217 (13.4)
Cardiovascular risk factors
Diabetes, n/total (%) 791218 (36.2) 68/219 (31.1)
Arterial hypertension, n/total (%) 193/219 (88.1) 204/219 (93.2)
Hyperlipoproteinemia, n/total (%) 100/218 (45.9) 80/217 (36.9)
Current smoking, n/total (%) 8/218 (3.7) 10/219 (4.6)
New York Heart Association class, n/total (%)
| 25/216 (11.6) 17218 (7.8)
I 50/216 (23.2) 56/218 (25.7)
Il 122/216 (56.5) 130/218 (59.6)
v 19/216 (8.8) 15/218 (6.9)
Baseline echocardiographic findings
Aortic valve area (cmz), median (IQR) 0.7 (0.6-0.9) 0.8 (0.6-0.9)
Mean aortic valve gradient (mmHg), median (IQR) 38.5 (30.0-50.5) 37.0 (26.5-47.5)
>40 mmHg, n/total (%) 91/192 (52.6) 86/196 (43.9)
Left ventricular ejection fraction, n/total (%)
>55% 120/211 (56.9) 119/208 (57.2)
45-55% 58/211 (27.5) 52/208 (25.0)
35-44% 21/211 (10.0) 18/208 (8.7)
<35% 12/211 (5.7) 19/208 (9.1)
Quality of life EuroQoL 5D 5L, median (IQR)
Mobility 2 (1-3) 2(14)
Self-care 1(1-2) 1(1-2)
Usual activities 2 (1-3) 2 (1-3)
Pain 2(1-3) 3(1-3)
Anxiety 1(1-2) 1(1-2)
VAS 60 (50-75) 60 (50-75)
Index 0.81 (0.68-0.91) 0.81 (0.60-0.91)

CABG, coronary artery bypass grafting; IQR, interquartile range; PCI, percutaneous coronary intervention; STS, Society of Thoracic Surgeons; VAS, visual analogue scale.

Replacement of Stenotic Aortic Valve Through Implantation of Lotus  ©  significantly more permanent pacemaker implantations were
Valve System—Randomized Clinical Evaluation) trial (n1=912), all- . required with the mechanical expanding valve. In the current trial,
cause mortality, disabling stroke, and moderate to severe PVL @ permanent pacemaker implantation was added to the composite

showed non-inferiority between both valve types.”'® However, : endpoint because of its clinical relevance. An equivalence design was
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Table 2 Procedural characteristics
Self-expanding valve Balloon-expandable P-value
(Evolut R) (n=219) valve (Sapien 3) (n =219)

Transoesophageal echocardiography, n/total (%) 41/214 (19.2) 38/213 (17.8) 0.73
Catecholamines, n/total (%)

Norepinephrine 114/219 (52.1) 115/219 (52.5) 0.93

Epinephrine 19219 (8.7) 18/219 (8.2) 0.86

Dobutamine 1/219 (0.5) 2/219 (0.9) 0.56
Duration of anaesthesia (min), median (IQR) 134 (110-155) 125 (102-154) 0.57
Anaesthesia type, n/total (%)

Local anaesthesia 107/219 (48.9) 111/219 (50.7) 0.70

General anaesthesia 112/219 (51.1) 108/219 (49.3) 0.70
Final gradient after TAVI

Invasive peak-to-peak (mmHg), median (IQR) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.52

Invasive mean (mmHg), median (IQR) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.31

>20 mmHg after one day at TOE, n/total (%) 2/185 (1.1%) 7/189 (3.7%) 0.17

>20 mmHg after one month at TOE, n/total (%) 3/154 (2.0%) 10/159 (3.3%) 0.09
Device time (min), median (IQR) 57 (44-69) 57 (43-73) 0.80
Total procedural time (min), median (IQR) 110 (86-142) 107 (85-135) 0.40
Fluoroscopy time (min), median (IQR) 12 (9-16) 11 (8-15) 0.02
Contrast agent (ml), median (IQR) 110 (90-130) 90 (80-105) <0.001
Major vascular complication, n/total (%) 11/218 (5.1) 14/219 (6.4) 0.54
Access site percutaneous closure device failure, n/total (%) 15/217 (6.9) 12/217 (5.5) 0.55
Life-threatening or disabling bleeding, n/total (%) 3/218 (1.4) 9/219 (4.1) 0.08
Major bleeding, n/total (%) 5/218 (2.3) 7218 (3.2) 0.56
Time to echocardiography (days), median (IQR) 34.5 (27-55) 34 (28-50) 0.95

IQR, interquartile range; TAVI, transcatheter aortic valve implantation.

chosen because both newer generation valves were considered to
have similar performance for the combined clinical endpoint.™

In addition to the above-mentioned two randomized trials, there
are two registry-based trials with propensity matching to assess pos-
sible differences with SEV vs. BEV in 408 and 12 381 patients.®*'
Therefore, the present randomized study significantly adds to the
body of evidence of newer generation SEV vs. BEV by showing
equivalence for a combined clinical endpoint consisting of four clinic-
ally relevant components. Currently, one other randomized trial has
recently been published. In the SCOPE | trial, the SEV ACURATE
neo did not show non-inferiority in comparison to the BAV Sapien 3
valve using a modified combined 30-day early safety and clinical effi-
cacy endpoint. Results were mainly driven by higher rates of acute
kidney injury and more PVL in the ACURATE neo SEV arm.**
Furthermore, the SCOPE Il trial (NCT03192813) compares the SEV
ACURATE neo with the CoreValve Evolut R with respect to the pri-
mary composite endpoint of all-cause mortality or stroke at 1-year
follow-up. This trial also has a non-inferiority design.

The lack of any difference in 30-day mortality rates between both
valve types comes to no surprise based on the two previous random-
ized trials.”'° Interestingly, the 30-day all-cause mortality was low
despite inclusion of a high-risk population and lower than in the
CENTER matched comparison which also showed no difference in
30-day mortality between SEV and BEV.2

The low rate of moderate or severe PVL is in line with the
expected rates based on registry studies of these new generation
devices."">?* Moderate or severe PVL has been associated with an
increased risk of mortality.>* Therefore, PVL was included in the pri-
mary endpoint and was carefully assessed by a core lab. PVL can be a
result of (i) under-sizing, (ii) malpositioning, or (iii) lack of a sealing
zone due to calcification or irregularities from compression of the na-
tive valve. The advent of new sealing mechanisms in these new gener-
ation devices addresses the latter mechanism which led to a
significant improvement in comparison to the first-generation com-
parison in the CHOICE trial’ The latest development in the
CoreValve family (Evolut R Pro) has an additional external pericardial
wrap to enhance annular sealing. However, no direct valve compari-
sons are available for this new device and PVL rates were similar to
other devices and historical comparisons.25

Aortic valve area was increased and transvalvular pressure gra-
dients were decreased with both valve types. However, gradients
were smaller with the SEV because the leaflets reside in a less con-
strained supra-annular location. This is the reason why the secondary
endpoint time-related safety according to VARC-2 criteria did not
meet equivalence. The same finding has recently been observed in
the low-risk trials comparing TAVI vs. conventional SAVR where the
SEV Evolut R had larger valve area in comparison to surgical valves,
whereas the BEV Sapien 3 valve had smaller valve areas in
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Primary endpoint

Subgroup Balloon-expanding  Self-expanding Rate difference P value for
valve valve (90% ClI) interaction
No. of patients with event/total no. (%)
Sex
Female —_—— 33/107(30.8) 30/114(26.3) 4.53 (-5.5-14.5) 0.1
Male — 23/108(21.3) 32/104(30.8) -9.47 (-19.4 -0.5)
Age
< 80years L) 16/73(21.9) 19/69 (27.5) -5.62 (-17.6 -6.3) 0.57
> 80years — 40/142(28.2) 43/149(28.9) -0.69 (-9.4 -8.0)
Coronary artery disease
Yes —_— 34/115(29.6) 36/126 (28.6) 0.99 (-8.7-10.7)  0.41
No - 21/94(22.3) 23/81(28.4) -6.05 (-16.9 - 4.8)
Frailty
Non/mild —— 53/204 (26.0) 55/203 (27.1) -1.11(-8.3-6.1) 0.97
Moderate/severe 3/9 (33.3) 4/12 (33.3) 0.00 (-34.4 —34.4)
Chronic renal failure
Yes — 46/182(25.3) 51/176(29.0) -370(-11.4-40) 052
No o 9/28 (32.1) 11/39(28.2) 3.94 (-14.9 -22.8)
Left ventricular EF
<35% 4/19(21.1) 3/12 (25.0) -3.95(-30.1-22.2) 0.88
>35% — 49/185 (26.5) 56/198 (28.3) -1.80(-9.3-5.7)
Body mass index
<25 kg/ m? - 22/76(28.9) 27/70(38.6) -9.62(-225-3.2) 0.55
25-30 kg/m? —a 22/90 (24.4) 21/96(21.9) 2.57 (-7.7-12.8)
> 30 kg/m? - - 12/49 (24.5) 14/52 (26.9) -2.43 (-16.8 - 12.0)
STS score
<10% —— 38/165(23.0) 52/168(31.0) -7.92(-16.0-0.1)  0.56
>10% - 18/50 (36.0) 10/50 (20.0) 16.00 (1.1 -30.9)
Logistic EuroSCORE |
<20% —_— . 33/141(23.4) 39/143(27.3) -3.87(-124-4.7) 056
>20% = 23/74(31.1) 23/75(30.7) 0.41(-12.0 -12.9)
Aortic stenosis
Normal-flow, high gradient —m 23/98 (23.5) 24/98 (24.5) -1.02(-11.1-9.1)  0.25
Low-flow, low—gradient = 13/50 (26.0) 20/50 (40.0) -14.00 (-29.5 - 1.5)
Paradoxical low-flow, low gradient ] 13/41(31.7) 7/32(21.9) 9.83 (-7.8-27.4)
ScO, prior to intervention
<50% L 15/60 (25.0) 24/74(32.4) -7.43 (-20.6 -5.7) 0.5
>50% — . 38/148(25.7) 37/139(26.6) -0.94 (-9.5-7.6)
Type of anesthesia
General — 22/107 (20.6) 32/111(28.8) -8.27 (-18.0 - 1.5) 0.16
Local — 34/108 (31.5) 30/107 (28.0) 3.44 (-6.8-13.7)
Balloon—éxpanding I o Equivélence o Self—exlpanding
valve better —10% margin 10% valve better

Figure 2 Forest plot for predefined subgroup analyses. EF, ejection fraction; ScO,, saturation cerebral oxygen at start of TAVI procedure; STS,

Society of Thoracic Surgeons.

Table 3 Primary endpoint and its components

Self-expanding
valve (Evolut R)

28.4 (62/218)
32 (71217)
0.5 (1/210)
3.4 (71208)

23.0 (49/213)

Composite primary endpoint,® % (n/total)

All-cause mortality, % (n/total)

Stroke, % (n/total)

Moderate or severe prosthetic valve regurgitation,” % (n/total)

Permanent pacemaker, % (n/total)

P-value
equivalence

Rate difference
(90% CI)

Balloon-expandable
valve (Sapien 3)

25.9 (56/216) 2251 (-9.56t0 453)  0.04

23 (5219) -0.94 (47910 2.91)  <0.0001
47 (10/214) 42(011t0828) 0003
15 (3/207) 192 (-5.88t02.05)  0.0002

19.2 (41/214) 385 (-104t0272)  0.06

Results are displayed for the prespecified hierarchical testing against the equivalence margin 10% for the primary endpoint and its components.
“Composite of all-cause mortality, stroke, moderate or severe prosthetic valve regurgitation; permanent pacemaker implantation at 30-day follow-up.

®Moderate or severe paravalvular leak (PVL) based on core laboratory assessment.

comparison to surgical valves.>> The long-term effect of haemo-
dynamic differences between the SEV and BEV is unknown and the
planned long-term follow-up will help elucidate this.

Stroke rates differ in TAVI trials mainly based on different pa-
tient cohorts and also intensity of follow-up and also if assessment
by neurologists is performed. In the current trial, stroke rates

were numerically higher with BEV compared with SEV without
reaching statistical significance in superiority testing. However,
overall stroke rates in the SEV group were extremely low and
much lower than reported in some high-risk studies, whereas the
stroke rates in the BEV group were also in the lower range of
these trials (range 6-10%).2® Previous randomized trials did not
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Table 4 Clinical outcome at 30 days for other clinical endpoints

Self-expanding
valve (Evolut R)

Indication for permanent pacemaker
AV block II1.°, % (n/total)
AV block II.° type Mobitz, % (n/total)
AV block I1.° type Wenckebach, % (n/total)
AV block |.°, % (n/total)
Left bundle branch block, % (n/total)
Sinus node arrest/higher degree SA-block, % (n/total)
Bradyarrhythmias, % (n/total)
Valve-related outcome according to VARC-2 criteria®'?
Device success, % (n/total)
Early safety, % (n/total)
Clinical efficacy, % (n/total)
Time-related safety, % (n/total)
Acute kidney injury®, % (n/total)
Delirium at 24 h or 48 h°, % (n/total)
Need for inotropes, % (n/total)
Need for vasopressors, % (n/total)

Need for inotropes or vasopressors, % (n/total)

147 (32/218)
0.46 (1/218)
0.46 (1/218)
2.75 (6/218)
6.88 (15/218)
092 (2/218)
3.67 (8/218)

93.6 (189/202)
119 (26/219)
33.8 (74/219)
17.8 (39/219)
9.39 (20/213)
104 (22/212)
78.5 (172/219)
79 (173/219)
79 (173/219)

Rate difference
(90% CI)

Balloon-expandable
valve (Sapien 3)

114 (25/219) -3.26 (-8.81t0 2.28)
1.83 (4/219) 1.37 (-2.26 to 4.99)
0.46 (1/219) 0 (-342 to 3.41)
411 (9/219) 1.36 (-2.64 to 5.35)
6.39 (14/219) -0.49 (-4.98 to 4.00)
091 (2/219) 0 (-349 to 3.49)

32 (7/219) -0.47 (441 to 3.46)
91.0 (183/201) 2.52 (-2.42 to 7.45)
16.0 (35/219) 411 (15710 9.79)
37.0 (81/219) -320 (-10.7 to 4.30)
26.0 (57/219) 8.22 (1.62to 14.8)
8.84 (19/215) -0.55 (-5.50 to 4.39)
13.6 (29/214) 322 (-2.24 10 8.69)
80.4 (176/219) -1.83 (-8.24 to 4.59)
80.8 (177/219) -1.83 (-820 to 4.54)
81.3 (178/219) -2.28 (-8.63 to 4.07)

*Device success according to VARC-2 criteria'”: absence of procedural mortality AND correct positioning of a single prosthetic heart valve into the proper anatomical location
AND intended performance of the prosthetic heart valve (no prosthesis—patient mismatch) and mean aortic valve gradient <20 mmHg or peak velocity <3 m/s, AND no
moderate or severe prosthetic valve regurgitation. Early safety according to VARC-2 criteria'> composite of all-cause mortality, all stroke (disabling and non-disabling),
life-threatening bleeding, acute kidney injury (Stage 2 or 3, including renal replacement therapy), coronary artery obstruction requiring intervention, major vascular complica-
tion, and valve-related dysfunction requiring repeat procedure. Clinical efficacy according to VARC-2 criteria'’ composite of all-cause mortality, all stroke (disabling and
non-disabling), requiring hospitalizations for valve-related symptoms or worsening congestive heart failure, New York Heart Association (NYHA) Class Il or IV, valve-related
dysfunction (mean aortic valve gradient >20 mmHg, effective orifice area (EOA) <0.9-1.1 cm? and/or Doppler velocity index (DVI) <0.35 m/s, and/or moderate or severe pros-
thetic valve regurgitation). Time-related safety according to VARC-2 criteria' structural valve deterioration such as valve-related dysfunction (mean aortic valve gradient
>20 mmHg, EOA <0.9-1.1 cm?* and/or DVI <0.35m/s), and/or moderate or severe prosthetic valve regurgitation requiring repeat procedure, prosthetic valve endocarditis,
prosthetic valve thrombosis, thromboembolic events (e.g. stroke), bleeding, unless clearly unrelated to valve therapy (e.g. trauma).

®Acute kidney injury according to VARC-2 criteria Stage 2 or 3."

“Delirium assessed by Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) criteria."®

find differences in stroke rates between different valve types.”'°

In contrast, the CENTER large-scale, propensity-matched study
observed lower stroke rates with BEV compared with SEV and
hypothesized that the implantation mechanism of SEV may gener-
ate more periprocedural strokes.® Therefore, the current finding
may also be a chance finding. Intraprocedural strokes are poten-
tially modifiable by the use of cerebral embolic protection devices.
In a recent individual-patient-based meta-analysis using propensity
matching cerebral embolic protection reduced stroke rates (1.9%
vs. 5.4%, P=0.0028).* Future studies are needed to characterize
the adoption of cerebral embolic protection during TAVI in clinic-
al practice and its effect on clinical outcome. Cerebral embolic
protection was not used on a routine basis in the current trial
and use of these devices was not systematically assessed in case
report forms.

Initial results of these new valve designs suggested that implant-
ation of these new devices is associated with a much lower need for
permanent pacemaker implantation. Pacemaker implantation in
patients treated with Evolut R was at 16.4% in an early registry and
18.1% in the recent CENTER registry, whereas in the same registry

Sapien 3 had a pacemaker rate of only 8.9%. Similar results have been
observed in the recent intermediate and low-risk trials comparing
TAVI vs. SAVR (Evolut R 17.4% and Sapien 3 8.5% and 6.6%, respect-
ively).>>3% In a recent systematic review, the SEV Evolut R and the
BEV Sapien 3 required pacemaker implantation in a range of 14.7—-
26.7% and 4.0-24.0%, respectively.* Thus, the pacemaker implant-
ation rate in SOLVE-TAVI is in the upper range of previously
reported trials and registries. There were no differences in the indica-
tion for pacemaker implantation in both groups and it may be specu-
lated that in some centres a more liberal indication has been applied
for patients with long AV-block |.° and new left bundle branch block.
Implantation depth and anatomical factors with more severe calcifica-
tion may also have contributed to the relatively high pacemaker rate.
Furthermore, implantation depth, need for additional balloon valvulo-
plasty, balloon and prosthesis size are well-known factors for pace-
maker implantation which may be reduced with a further learning
curve. In general, pacemaker implantation is associated with
increased costs, longer hospital stay, and possibly patient morbidity.
However, to date, it has not been associated with increased
mortality.*
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Primary endpoint and individual components SOLVE-TAVI

Pequivalence=0'04

30 28.4
25.9 Pequivalence=0'06
2 23.0
20
%
15
P.oui =0.003
10 equivalence
Pequivalence<0~0001 Pequivalence=0'0002
5 34
3-2 23

0

Primary endpoint All-cause Stroke Moderate/severe Permanent

mortality PVL pacemaker

/ m Self-expanding valve  mBalloon-expanding valve

Take home figure Primary endpoint and components of the primary endpoint of the SOLVE-TAVI valve strategy comparison. PVL, paravalvu-
lar leakage.

Mobility Self care Usual activities Pain Anxiety

Baseline 30days Baseline 30days Baseline 30 days Baseline 30days Baseline 30days
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Figure 3 Quality of life for the five dimensions of the EuroQol 5D questionnaire at baseline and 30-day follow-up on 5-point Likert scales starting
from no constraints (bottom bar) for self-expanding and balloon-expandable valve groups. Dark green, no constraints; Brown, slight constraints;
Orange, moderate constraints; Light green, severe constraints; Purple, extreme constraints or unable to do.

Bleeding rates and access site complications were low and similar  :  new generation SEV.E The early generation Edwards SAPIEN valve
between both valve types. This is in contrast to the CENTER evalu- . and also the first-generation CoreValve required large sheath sizes
ation where patients treated with new generation BEV more often  :  (22Fr/24 Fr) which has been reduced to 14 Fr/16 Fr with the newest

suffered from major or life-threatening bleedings than patients with  ©  generation as used in the current trial.
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This trial like all trials has some limitations. First, blinding was not
possible due to the different valves chosen. Second, the present study
included mainly high-risk patients undergoing TAVI. Therefore, the
impact of the two different valve types on outcome in lower-risk
cohorts cannot be extrapolated. Third, cerebral protection devices
have not been used on a routine basis and no additional information
on cerebral protection has been collected in the case report forms.
Fourth, this trial was powered to show equivalence between both
treatment groups for the composite clinical endpoint only.13 Thus,
the individual endpoints are not powered to show equivalence. The
chosen equivalence margin of 10% was considered clinically meaning-
ful but is surely considered by others too large for claiming equiva-
lence in particular for the individual components of the primary
endpoint and all other secondary endpoints. Finally, although the vast
majority of patients can be successfully treated by either valve type
from the present study, valve choice should take into account individ-
ual factors in which a specific valve type might be favoured (e.g. se-
vere calcification, bicuspid anatomy, horizontal aorta, or the
requirement of uncomplicated coronary access).

Conclusions

Among high-risk patients with aortic stenosis, new generation SEV in
comparison to BEV are equivalent with respect to the composite of
all-cause mortality, stroke, permanent pacemaker implantation, and
PVL. These findings support the safe application of these newer gen-
eration percutaneous valves which may be chosen on a general basis
in the majority of patients with some specific preferences based on
individual valve anatomy.
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Europos bendrasis viesuj irkim
dokul?'nentas (EBVPD) wu p "

I dalis. Informacija apie pirkimo procedura ir perkanciaja
organizacija ar perkantiji subjekta

Informacija apie paskelbima

Skelbimo numeris OL S (tik tarptautiniams pirkimams):

Skelbimo numeris CVP IS (kur rasti?)
479164

Perkanciosios organizacijos / Perkanciojo subjekto tapatybé

Oficialus pavadinimas:

VieSoji jstaiga Klaipédos jurininky ligoniné
Salis:

Lietuva

Informacija apie pirkimo procedura

Proceduros tipas

Atvira

Pavadinimas:

Perkateteriniu budu implantuojamas biologinis aortos voztuvas su jvedimo sistema
Trumpas aprasymas:

Perkateteriniu budu implantuojamas biologinis aortos voztuvas su jvedimo sistema
Perkanciosios organizacijos ar perkanciojo subjekto (jei taikoma)
priskirtas dokumento numeris:

479164

Il dalis. Informacija apie ekonominés veiklos vykdytoja

. Informacija apie ekonominés veiklos vykdytoja

Tiekéjo pavadinimas arba vardas ir pavardeé (jei fizinis asmuo):
UAB "Sorimpeksas"

Gatveé ir namo numeris:

Siauliy 16a.



Pasto kodas:

LT44353

Miestas:

Kaunas

Salis:

Lietuva

Interneto adresas (jei yra):

E. pastas:

daiva@sorimpeksas.com

Telefonas:

+370 37 361766

Asmuo ar asmenys rysiams:

Daiva Macijauskiené

PVM mokeétojo kodas, jei yra:

LT357332412

Jei PVM mokeétojo kodo néra, nurodykite kita nacionalinj identifikacini
numeri (Lietuvoje - imonés koda)

Ar ekonominés veiklos vykdytojas yra labai maza, mazoji ar vidutiné
imoné?

@®Taip

ONe

Tik tuo atveju, kai pirkimas rezervuotas: ar ekonominés veiklos
vykdytojas yra globojama darbo grupé (neigaliujy socialiné imone),
socialiné imoné? Ar jis vykdys sutarti pagal globojamuy darbo grupiy
(neigaliuju socialiniy imoniy) uzimtumo programas?

OTaip

®Ne

Jei taikoma, ar ekonominés veiklos vykdytojas itrauktas i oficialy
patvirtinty ekonominés veiklos vykdytojuy sarasa arba ar jis turi
lygiaverti sertifikata (pvz., pagal nacionaline (iSankstine) kvalifikacijos
vertinimo sistema)? Lietuvos tiekéjai renkasi ,, ne“

OTaip

®Ne



» Be to, uzpildykite trikstamg informacijg IV dalies A, B, C arba D skirsniuose,
atsizvelgdami j konkrety atvejj TIK jei to reikalaujama atitinkamame skelbime
arba pirkimo dokumentuose:

e) Ar ekonominés veiklos vykdytojas galés pateikti sertifikata deél
socialinio draudimo imoky ir mokesciu mokéjimo arba pateikti
informacija, kuri leisty perkanciajai organizacijai ar perkanciajam
subjektui ji gauti tiesiogiai naudojantis prieiga prie bet kurios i$
valstybiy nariu nemokamos nacionalinés duomenuy bazés?

@®Taip

ONe

Jei atitinkami dokumentai prieinami elektroniniu budu, nurodykite:
https://draudejai.sodra.lt/draudeju_viesi_ duomenys/

Ar ekonominés veiklos vykdytojas pirkimo proceduroje dalyvauja
kartu su kitais? Zymima TAIP, jei pasitulyma teikia ukio subjekty grupé
(konsorciumas) pagal jungtinés veiklos sutartij

OTaip

®Ne

Jei pirkimas padalintas i dalis, nuoroda i pirkimo dalij (-is), dél kurios (-iu)
ekonominés veiklos vykdytojas nori dalyvauti konkurse:
1,2

B. Informacija apie ekonominés veiklos vykdytojo teisinius atstovus #1

« Sis skirsnis pildomas, jeigu tiekéjo vadovas jgalioja kitg asmenj pasiradyti
pasiulyma, bendrauti su pirkimo vykdytoju, jgalioja atstovauti ir pasirasyti
EBVPD, bendrauti su pirkimo vykdytoju del EBVPD pateiktos informacijos,
teikiamy kvalifikacijg ir pasalinimo pagrindy nebuvima pagrindzianciy
dokumenty, dél pasitlymo ir pan.

Jei taikytina, nurodykite asmens (-y), jgalioto (-y) atstovauti
ekonomineés veiklos vykdytojui Sios pirkimo proceduros tikslais, varda
ir pavarde ir adresg:

Vardas
Daiva
Pavarde



Macijauskiené
Gimimo data

Gimimo vieta

Gatveé ir namo numeris:
Siauliy 16 a.

Pasto kodas:

LT44353

Miestas:

Kaunas

Salis:

Lietuva

E. pastas:

Telefonas:

Pareigos arba statusas:

Prireikus pateikite iSsamia informacija apie atstovavima (forma, aprépti,
paskirti ir t. t.):

C. Informacija apie remimasi kity subjektu pajégumais

Ar siekdamas patenkinti IV dalyje nurodytus atrankos kriterijus ir V
dalyje nurodytus kriterijus bei taisykles (jei tokiuy yra) ekonominés
veiklos vykdytojas remiasi kity subjekty pajégumais?

OTaip

®Ne

D. Informacija apie subrangovus, kuriy pajégumais ekonominés veiklos

vykdytojas nesiremia

 (Skirsnj reikia pildyti, tik jei Sios informacijos aiskiai reikalauja perkancioji
organizacija ar perkantysis subjektas.)

Ar ekonominés veiklos vykdytojas ketina kurias nors sutarties dalis
subrangos sutartimi pavesti atlikti treCiosioms salims?
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OTaip
®Ne

« Jei perkancioji organizacija ar perkantysis subjektas aiSkiai praso Sios
informacijos, Salia informacijos pagal sj skirsnj, pateikite pagal Sios dalies
A ir B skirsnius ir lll dalj reikalaujamg informacijg apie kiekvieng susijusj
subrangova (subrangovy kategorijas).

11 dalis. Pasalinimo pagrindai

. Su baudziamaisiais nuosprendziais susije pagrindai

Direktyvos 2014/24/ES 57 straipsnio 1 dalyje nustatyti Sie pasalinimo
pagrindai

Dalyvavimas nusikalstamos organizacijos veikloje (VP] 46 str. 1 d. 1 p.)
Ar pats ekonominés veiklos vykdytojas ar bet kuris asmuo, kuris yra jo
administracijos, valdymo ar prieziuros organo narys arba turi atstovavimo,
sprendimo ar kontrolés jgaliojimus to ekonominés veiklos vykdytojo atzvilgiu, buvo
nuteistas galutiniu teismo sprendimu uz dalyvavima nusikalstamos organizacijos
veikloje, o nuosprendis priimtas prieS ne daugiau kaip penkerius metus arba kai
nuosprendyje aiskiai nustatytas pasalinimo laikotarpis tebesitesia? Kaip apibrézta
2008 m. spalio 24 d. Tarybos pamatinio sprendimo 2008/841/TVR dél kovos su
organizuotu nusikalstamumu 2 straipsnyje (OL L 300, 2008 11 11, p. 42).

JUsy atsakymas
OTaip
®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

OTaip

®Ne

Korupcija (VP]| 46 str. 1 d. 2 p.)

Ar pats ekonominés veiklos vykdytojas ar bet kuris asmuo, kuris yra jo
administracijos, valdymo ar prieziuros organo narys arba turi atstovavimo,
sprendimo ar kontrolés jgaliojimus to ekonominés veiklos vykdytojo atzvilgiu, buvo
nuteistas galutiniu teismo sprendimu uz korupcijg, o nuosprendis priimtas prieS ne
daugiau kaip penkerius metus arba kai nuosprendyje aiSkiai nustatytas pasalinimo
laikotarpis tebesitesia? Kaip apibréezta Konvencijos del kovos su korupcija, susijusia
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su Europos Bendrijy pareigunais ar Europos Sajungos valstybiy nariy pareigunais,
3 straipsnyje (OL C 195, 1997 6 25, p. 1) ir 2003 m. liepos 22 d. Tarybos pamatinio
sprendimo 2003/568/TVR dél kovos su korupcija privaCiame sektoriuje 2 straipsnio
1 dalyje (OL L 192, 2003 7 31, p. 54). | pasalinimo pagrindus taip pat jtraukta
korupcija, kaip apibrézta perkanciosios organizacijos (perkanciojo subjekto) arba
ekonominés veiklos vykdytojo nacionalingje teiséje.

JUsy atsakymas

OTaip

®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

OTaip

®Ne

Sukciavimas (VP] 46 str. 1 d. 3 p.)

Ar pats ekonominés veiklos vykdytojas ar bet kuris asmuo, kuris yra jo
administracijos, valdymo ar prieziuros organo narys arba turi atstovavimo,
sprendimo ar kontrolés jgaliojimus to ekonominés veiklos vykdytojo atzvilgiu,
buvo nuteistas galutiniu teismo sprendimu uz sukciavimg, o nuosprendis priimtas
pries ne daugiau kaip penkerius metus arba kai nuosprendyje aiskiai nustatytas
pasalinimo laikotarpis tebesitesia? Pagal Europos Bendrijy finansiniy interesy
apsaugos konvencijos 1 straipsnj (OL C 316, 1995 11 27, p. 48).

Jusy atsakymas
OTaip
®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

OTaip

®Ne

Teroristiniai nusikaltimai arba su teroristine veikla susije nusikaltimai
(VP1 46 str. 1 d. 5 p.)

Ar pats ekonominés veiklos vykdytojas ar bet kuris asmuo, kuris yra jo
administracijos, valdymo ar priezitros organo narys arba turi atstovavimo,
sprendimo ar kontrolés jgaliojimus to ekonominés veiklos vykdytojo atzvilgiu,
buvo nuteistas galutiniu teismo sprendimu uz teroristinius nusikaltimus arba
su teroristine veikla susijusius nusikaltimus, o nuosprendis priimtas priesS ne
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daugiau kaip penkerius metus arba kai nuosprendyje aiskiai nustatytas pasalinimo
laikotarpis tebesitesia? Kaip apibrézta 2002 m. birzelio 13 d. Tarybos pamatinio
sprendimo dél kovos su terorizmu 1 ir 3 straipsniuose (OL L 164, 2002 6 22, p. 3).
| pasalinimo pagrindus taip pat jtrauktas nusikalstamos veikos kurstymas, pagalba
ar bendrininkavimas jg vykdant arba késinimasis jg jvykdyti, kaip nurodyta to
pamatinio sprendimo 4 straipsnyje.

JUsy atsakymas
OTaip
®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

OTaip

®Ne

Pinigy plovimas arba teroristy finansavimas (VP]| 46 str. 1 d. 6 p.)

Ar pats ekonominés veiklos vykdytojas ar bet kuris asmuo, kuris yra jo
administracijos, valdymo ar prieziuros organo narys arba turi atstovavimo,
sprendimo ar kontrolés jgaliojimus to ekonominés veiklos vykdytojo atzvilgiu,
buvo nuteistas galutiniu teismo sprendimu uz pinigy plovima arba teroristy
finansavima, o nuosprendis priimtas prieS ne daugiau kaip penkerius metus

arba kai nuosprendyje aiskiai nustatytas pasalinimo laikotarpis tebesitesia? Kaip
apibrézta 2005 m. spalio 26 d. Europos Parlamento ir Tarybos direktyvos 2005/60/
EB dél finansy sistemos apsaugos nuo jos panaudojimo pinigy plovimui ir teroristy
finansavimui 1 straipsnyje (OL L 309, 2005 11 25, p. 15).

Jusy atsakymas
OTaip
®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

OTaip

®Ne

Vaiky darbas ir kitos prekybos Zmonémis formos (VP] 46 str. 1 d. 7 p.)

Ar pats ekonominés veiklos vykdytojas ar bet kuris asmuo, kuris yra jo
administracijos, valdymo ar priezitros organo narys arba turi atstovavimo,
sprendimo ar kontrolés jgaliojimus to ekonominés veiklos vykdytojo atzvilgiu,
buvo nuteistas galutiniu teismo sprendimu uz vaiky darbg arba kitas prekybos
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zmonémis formas, o nuosprendis priimtas prieS ne daugiau kaip penkerius metus
arba kai nuosprendyje aiSkiai nustatytas pasalinimo laikotarpis tebesitesia?

Kaip apibrézta 2011 m. balandzio 5 d. Europos Parlamento ir Tarybos direktyvos
2011/36/ES dél prekybos zmonémis prevencijos, kovos su ja ir auky apsaugos,
pakeiciancios Tarybos pamatinj sprendimg 2002/629/TVR, 2 straipsnyje (OL L 101,
2011 4 15, p. 1).

JUsy atsakymas

OTaip

®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

OTaip

®Ne

B. Su mokesciy ar socialinio draudimo imoku mokéjimu susije pagrindai
Direktyvos 2014/24/ES 57 straipsnio 2 dalyje nustatytos Sios pasalinimo
priezastys

Mokesciu mokéjimas VP| 46 str. 3 d.

Ar ekonominés veiklos vykdytojas pazeidé savo pareigas, susijusias su mokesciy
mokejimu, tiek Salyje, kurioje yra jsisteiges, tiek perkanciosios organizacijos ar
perkanciojo subjekto valstybéje naréje, jei tai néra jo jsisteigimo salis?

Jusy atsakymas
OTaip
®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

OTaip

®Ne

Socialinio draudimo imoku mokéjimas VP] 46 str. 3 d.

Ar ekonominés veiklos vykdytojas pazeidé savo pareigas, susijusias su socialinio
draudimo jmoky mokéjimu, tiek Salyje, kurioje yra jsisteiges, tiek perkanciosios
organizacijos ar perkanciojo subjekto valstybéje naréje, jei tai néra jo jsisteigimo
salis?

JUsy atsakymas

OTaip



®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

@®@Taip

ONe

URL

https://draudejai.sodra.lt/draudeju_viesi_ duomenys/

Kodas

Emitentas

Valstybinio socialinio draudimo fondo valdyba prie Socialinés apsaugos ir darbo
ministerijos

C. Su nemokumu, interesu konfliktu ar profesiniais nusizengimais susije

pagrindai

Direktyvos 2014/24/ES 57 straipsnio 4 dalyje nustatyti Sie pasalinimo
pagrindai

Su kitais ekonominés veiklos vykdytojais sudaryti susitarimai, kuriais
siekta iSkraipyti konkurencija (VP| 46 str. 4 d. 1 p.)

Ar ekonominés veiklos vykdytojas su kitais ekonominés veiklos vykdytojais yra
sudares susitarimuy, kuriais siekta iSkraipyti konkurencijg?

Jusy atsakymas

OTaip

®Ne

Pripazinimas kaltu dél sunkaus profesinio nusizengimo VP| 46 str. 4 d. 7
p., VPl 46 str. 6 d. 3 p.

Ar ekonominés veiklos vykdytojas yra pripazintas kaltu dél sunkaus profesinio
nusizengimo kaip nurodyta zemiau?

. ar ekonominés veiklos vykdytojas yra padares profesinj pazeidima,

kai uz finansinés atskaitomybés ir audito teisés aktu pazeidimus
ekonominés veiklos vykdytojui ar jo vadovui paskirta administraciné
nuobauda ar ekonominé sankcija, nustatytos Lietuvos Respublikos
istatymuose ar kity valstybiy teisés aktuose, ir nuo sprendimo, kuriuo
buvo paskirta Si sankcija, isiteiséjimo dienos arba nuo dienos, kai asmuo
ivykdé administracini nurodyma, praéjo maziau kaip vieni metai?



Il. Ar ekonominés veiklos vykdytojas yra padares kuri nors viena is
Zemiau nurodytuy rimty profesiniu pazeidimu(taikoma tik tada kai, ir tik tiek,
kiek apibrézta kituose pirkimo dokumentuose):

a) profesinés etikos pazeidimas, kai nuo ekonominés veiklos vykdytojo pripazinimo
nesilaikanciu profesinés etikos normy momento praéjo maziau kaip vieni metai;
b) konkurencijos, darbuotojy saugos ir sveikatos, informacijos apsaugos,
intelektinés nuosavybés apsaugos pazeidimas, uz kurj ekonominés veiklos
vykdytojui ar jo vadovui yra paskirta administraciné nuobauda ar ekonominé
sankcija, nustatytos Lietuvos Respublikos ar kity valstybiy jstatymuose, kai nuo
sprendimo, kuriuo buvo paskirta Si sankcija, arba nuo dienos, kai asmuo jvykdée
administracinj nurodyma, jsiteiséjimo dienos praéjo maziau kaip vieni metai;

c) draudimo sudaryti draudziamus susitarimus, jtvirtinto Lietuvos Respublikos
konkurencijos jstatyme ar panasaus pobudzio kitos valstybés teisés akte,
pazeidimas, kai nuo sprendimo paskirti Konkurencijos jstatyme ar kitos valstybés
teisés akte nustatytg ekonomine sankcija jsiteiséjimo dienos praéjo maziau kaip 3
metai;

d) ekonominés veiklos vykdytojas, kuris yra fizinis asmuo, arba ekonominés
veiklos vykdytojo, kuris yra juridinis asmuo, kita organizacija ar jos padalinys,
vadovas, kitas valdymo ar priezidros organo narys ar kitas asmuo, turintis
(turintys) teise atstovauti ekonominés veiklos vykdytojui ar jj kontroliuoti, jo vardu
priimti sprendimg, sudaryti sandorj, arba dalyvis, turintis balsy daugumga juridinio
asmens dalyviy susirinkime, yra pripazintas kaltu dél tyc¢inio bankroto, kaip jis
apibréztas Lietuvos Respublikos jmoniy bankroto jstatyme ar panasSaus pobudzio
kity valstybiy teisés aktuose, kai nuo teismo sprendimo jsiteiséjimo dienos pragjo
maziau kaip 3 metai?

JUsy atsakymas

OTaip

®Ne

Interesy konfliktas dél dalyvavimo pirkimo proceduroje (VP| 46 str. 4 d. 2
p.)

Ar ekonominés veiklos vykdytojas zino apie kokius nors interesy konfliktus, kaip
nurodyta nacionalingje teiséje, atitinkamame skelbime ar pirkimo dokumentuose,

kylancius dél jo dalyvavimo pirkimo proceduroje?

JUsy atsakymas
OTaip
®Ne
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/expl1.html

Tiesioginis arba netiesioginis dalyvavimas rengiant siag pirkimo
procedura (46 str. 4 d. 3 p.)

Ar ekonominés veiklos vykdytojas arba su juo susijusi jmoné konsultavo
perkanciajg organizacijg ar perkantjjj subjekta arba kitaip dalyvavo rengiant
pirkimo procedurg?

JUsy atsakymas

OTaip

®Ne

Sutarties nutraukimas anksciau laiko, zala ar kitos panasios sankcijos
(VP] 46 str. 4 d. 6 p.)

Ar ekonominés veiklos vykdytojas turéjo tokios patirties: ankstesné viesoji
sutartis, ankstesné sutartis su perkanciuoju subjektu arba ankstesné koncesijos
sutartis buvo nutraukta anksciau laiko; arba buvo pareikalauta atlyginti

su ankstesne sutartimi susijusig Zalg ar skirtos kitos panasios sankcijos?
Lietuvoje (be kita ko) - ar ekonominés veiklos vykdytojas yra itrauktas i
nepatikimuy tiekéjy sarasa ?

JUsy atsakymas

OTaip

®Ne

Pripazinimas kaltu dél fakty iSkraipymo, informacijos nuslépimo,
negaléjimas pateikti reikalaujamu dokumentuy ir su Sia procedura
susijusios konfidencialios informacijos gavimas (46 str. 4 d. 4 p. ir 46 str.
4 d.5p.)

Ar ekonominés veiklos vykdytojas yra susijes su vienu is Siy atvejy, kai jis :

a) buvo labai iSkreipes faktus pateikdamas informacijg (pateikes melaginga
informacija), reikalinga patikrinti, ar néra pagrindy pasalinti, arba patikrinti
atitiktj atrankos kriterijams;

b) slepe tokig informacija;

c) delsé pateikti patvirtinamuosius dokumentus, kuriy reikalavo perkancioji
organizacija ar perkantysis subjektas,

d) sieké daryti neteisétg jtakg perkanciosios organizacijos ar perkanciojo subjekto
sprendimy priemimo procesui, kad gauty konfidencialios informacijos, del kurios
per pirkimo procedlrg jgyty nepagrista pranasuma, arba tycia teikti klaidinancios
informacijos, kuri gali turéti esmineés jtakos sprendimams dél pasalinimo, atrankos
ar sutarties skyrimo?

Jusy atsakymas
OTaip
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®Ne

D. ISimtinai nacionaliniai pasalinimo pagrindai

ISimtinai nacionaliniai pasalinimo pagrindai, nurodyti atitinkamame
skelbime ar pirkimo dokumentuose.

ISimtinai nacionaliniai pasalinimo pagrindai (VP] 46 str. 1 d. 4 p., 46 str. 4
d. 8 p.)

Ar ekonominés veiklos vykdytojas yra susijes su vienu is Siy atvejy, kai:

a) jis neatitinka minimaliy patikimo mokesciy mokétojo kriteriju,
nustatyty Lietuvos Respublikos mokesciy administravimo jstatymo 40?* straipsnio 1
dalyje ir dél to laikomas padariusiu Siurksty profesinj pazeidima.

b) pats ekonominés veiklos vykdytojas ar bet kuris asmuo, kuris yra jo
administracijos, valdymo ar priezitros organo narys arba turi atstovavimo,
sprendimo ar kontrolés jgaliojimus to ekonominés veiklos vykdytojo atzvilgiu,
buvo nuteistas galutiniu teismo sprendimu uz nusikalstama bankrota,

o nuosprendis priimtas prieS ne daugiau kaip penkerius metus arba kai
nuosprendyje aiSkiai nustatytas pasalinimo laikotarpis tebesitesia?

JUsy atsakymas
OTaip
®Ne

Ar Si informacija ES valstybés narés duomeny bazéje nemokamai prieinama
valdzios institucijoms?

@ Taip

ONe

URL

http://www.vmi.lt/cms/informacija-apie-mokesciu-moketojus?
fbclid=IwAR3_ZWzap0oP9j3fDM1JhXkS8LhLW _716KyA h6gHzdEwsI7UbsG7ySKyPk
Kodas

Emitentas

Valstybiné mokesciy inspekcija

IV dalis. Atrankos kriterijai

a. Visy atrankos kriteriju bendra nuoroda

Dél atrankos kriteriju ekonominés veiklos vykdytojas pareiskia, kad

-12-



Jis atitinka visus reikalaujamus atrankos kriterijus
JUsy atsakymas

@®Taip

ONe

Baigti

IV dalis. Baigiamieji pareiskimai

Ekonominés veiklos vykdytojai oficialiai pareiSkia, kad II-V dalyse pateikta

informacija yra tiksli ir teisinga ir kad ji pateikta visiSkai suvokiant didelio fakty

iSkreipimo padarinius.
Ekonominés veiklos vykdytojai oficialiai pareiSkia, kad pareikalavus gali
nedelsdami pateikti nurodytus sertifikatus ir kity formy jrodomuosius
dokumentus, isskyrus tuos atvejus, kai:
a) perkancioji organizacija ar perkantysis subjektas turi galimybe atitinkamus
patvirtinamuosius dokumentus tiesiogiai gauti naudodamiesi prieiga prie bet
kurios iS valstybiy nariy nemokamos nacionalinés duomeny bazés (su salyga,
kad ekonominés veiklos vykdytojas pateiké reikalingg informacija (interneto
adresg, iSduodancigjg institucijg ar jstaigg, tikslias dokumenty nuorodas),
kuri perkanciajai organizacijai ar perkanciajam subjektui leidzia tai padaryti
(pareikalavus dél tokios prieigos turi bati pridetas atitinkamas sutikimas), arba
b) perkancioji organizacija ar perkantysis subjektas yra gavusi ir turi aktualius
susijusius dokumentus iS ankstesniy (kity) pirkimo procedury.
Ekonominés veiklos vykdytojai oficialiai sutinka perkancigjai organizacijai ar
perkanciajam subjektui, nurodytam | dalyje, leisti susipazinti su dokumentais,
kuriais patvirtinama informacija, pateikta sio Europos bendrojo viesyjy pirkimy
dokumento Il ir IV dalyse, kiek tai susije su pirkimu, nurodytu | dalyje.

Data, vieta ir, jei reikia ar butina, parasas (-ai):

Data

14-04-2020

Vieta

Kaunas

Parasas
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