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Transcatheter or Surgical Aortic-Valve Replacement
in Intermediate-Risk Patients
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Figure 1. Time-to-Event Curves for the Primary Composite End Point.
20 The insets show the same data on an enlarged y axis. TAVR denates tramscatheter aorticvalve replacement.
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Figure 3. Echocardiographic Findings.
Panel Ashows the change in aortic-valve area from baseline to 2 years, and Panel B the percentage of patients with paravalvular aortic
regurgitation at 30 days, 1 year, and 2 years after the procedure. Panel C shows time-to-event curves for death from any cause according
to the severity of paravalvular aortic regurgitation (post hoc analysis). The inset shows the same data on an enlarged y axis.
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Transcatheter Aortic-Valve Replacement with a Balloon-
Expandable Valve in Low-Risk Patients
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German Heart Surgery Report 2016: The Annual
Updated Registry of the German Society for
Thoracic and Cardiovascular Surgery



AORTIC VALVE MARKET

GLOBAL ADRTIC VALVE MARKET, BY END USER, SM [(2018-2023)

The demand for artificial aortic valves in

hospitals is expected to advance ata
CAGR of 11.1% during 2018-2023,

Il Hospitals [ ASCs

1 1'1I85.6 I I I I I I I | | |

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
= SAVR(Surgical Aortic Valve Replacement) s TAVR (Transcatheter Aortic Valve Replacement)
= Mitral Repair (Annuloplasty) m LAAC ( Left Atrial Appendage Closure)



TAVI MARKET OVERVIEW

Transcatheter Aortic Valve Implantation (TAVI) Market Overview:

The Global Transcatheter Aortic Valve Implantation (TAVI) Market revenue was valued at
$2,761 million in 2017 and is expected to reach $8,138 million by 2025, growing at a CAGR of 13.8%
from 2018 to 2025. The volume market was valued at 107,011 units in 2017 and is expected to
reach 337,778 units by 2025, growing at a CAGR of 14.8% from 2018 to 2025.

Transcatheter aortic valve implantation (TAVI), also called as transcatheter aortic valve replacement
(LAVRYis.3 minimally invasive surgical procedure, which is performed to treat high-risk patients
om aortic stenosis. These high-risk patients refer to the patient population that are
inoperable and cannot undergo surgical aortic valve replacement (SAVR) procedure. Older
population (above 75 years of age) falls under the high-risk category, as the open-heart procedure is
too risky for them. TAVR involves implantation of transcatheter aortic valves to regenerate the

blood circulation ability of the aortic valve. The need of transcatheter aortic valve implantation is on
the rise due to the increase in prevalence of aortic stenosis.

GLOBAL TRANSCATHETER AORTIC VALVE IMPLANTATION (TAVI) MARKET

BY PROCEDURE
| 2017 B 2025
Transfemaral Transapical Transaortic
implantation implantation implantation

Transfemoral implantation segment holds a dominant position in 2017 and
would continue to maintain the lead over the forecast period.




What is the role of the new

generation surgical aortic valves?

o

« 1) Minimalization of the ischemia time, CPB time,
operation time.

« 2)Compatibility with Minimally Invasive Approches

« 3)Provide improved haemodynamic performance
(EOA)

« 4)Competitive with TAVI (Cost Effectiveness)
« 5)Durability —less degenerative disease

« 6)Friendly with future TAVI in valve

« 7)Become the first choice in AVR



New Generation Surgical Aortic Valves
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Shrestha M,Fischlein T,Meuris B,Flameng W,Carrel T,Madonna F,Martin Misfeldf, Thierry Folliguet,
Axel Haverich, Francois Laborde. European multicentre experience with the sutureless Perceval
valve: clinical and haemodynamic outcomes up to 5 vyears in over 700 patients.

Eur J Cardiothorac Surg 2016;49:234—41.

NIs European multicentre expe

patients with Perceval S valves to date, ent clinical
and haemodynamic results that remain stable even up to the 5-
year follow-up.

* Even in this elderly patient cohort with 40% octogenarians, both
early and late mortality rates were very low.

* There were no valve migrations, structural valve degeneration or
valve thrombosis in the follow-up.

* The sutureless technique is a promising alternative to biological
aortic valve replacement.

.
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Shrestha M, Fischlein T, Meuris B, Flameng W, Carrel T, Madonna F , Martin Misfeldf, Thierry Folliguet, Axel
Haverich and Francois Laborde. European multicentre experience with the sutureless Perceval valve: clinical and
haemodynamic outcomes up to 5 years in over 700 patients. Eur J Cardiothorac Surg 2016;49:234-41.

logistic EuroSCORE 10 9%) underwent AVR W|th the
Perceval valve in 25 European centres.

* |solated AVR was performed in 498 (68.1%) patients.

* A minimally invasive approach was performed in 189
(25.9%) cases.

* The cumulative follow-up was 729 patients-years.



Shrestha M, Fischlein T, Meuris B, Flameng W, Carrel T, Madonna F , Martin Misfeldf, Thierry Folliguet, Axel
Haverich and Francois Laborde. European multicentre experience with the sutureless Perceval valve: clinical and

haemodynamic outcomes up to 5 years in over 700 patients. Eur J Cardiothorac Surg 2016;49:234-41.

37.6 and 64.4 min in the MIAVR,
Early cardiac-related deaths occurred in 1.9%

respect

Overall survival rates at 1 and 5 years were 92.1 and 74.7%,
respectively

Major paravalvular leak occurred in 1.4% and 1% at early and late
follow-up, respectively

Significant improvement in clinical status was observed
postoperatively in the majority of patients

Mean and peak gradients decreased from 42.9 and 74.0 mmHg
preoperatively, to 7.8 and 16 mmHg at the 3-year follow-up

LV mass decreased from 254.5 to 177.4 g at 3 years




‘Dedeilias ef al._ournal of Cardiothoracic Surgery (2016) 11:54 Journal of
DO 10.1186/513019-016-0438-7 Cardiothoracic Surgery

STUDY PROTOCOL Open Access

Aortic valve replacement in elderly with @ e
small aortic root and low body surface

area; the Perceval S valve and its impact in
effective orifice area

Panagiotis Dedeilias', Nikolaos G. Baikoussis', Ffstathia Prappa’, Dimitrios Asvestas’, Michalis Argiriou’
and Christas Charitos’

-

Conclusions: Aortic valve replacerment with Perceval aortic valves in geriatric patients with comorbidities and small

aortic annulus seems to be an altemative, safe and “fast” intervention with excellént short and mid-tem results
which provides a better effective orifice area.




Age (mean) 80 = 3.3 9 + 4.1
Sex (R7total) 18/25 17/25
Euro Score 1l 9.5 £ 35 9.9 £ 3.6
BSA (m2) 1.45 £ 1.2 1.78 = 1,1
Stroke history | 3/25 (12%) 2/25(8%0)
Preop rhythm |28t vebet, |

Concomitant CAD
requiring CABG

3/25 (2-3grafts)

2/25 (1graft
each)




=\\/=) (15 Sutureless valve

\

8YpP (25) Classic biological
.~ - (SOPRANO)

-

Number of patients 25 25

Preop. max gradient 88+1O 5 89+12 5

Postop. max gradient 23.5%19.20 mmHg 24.5+19.90 mmHg 0670

Preop EOA 0.45 = 0.19 (1047 £ 2.1

Postop EOA 1.5i0.3 Cm2 1.1i0.5 Cm2 0.002

Operation time 149.38+15.22 min 206.64+42.85 min ml
| |

CPB time 73.75+8.12 min 120.36+28.31 min P<0.001

Ischemia time 40+5.50 min 86+15.86 min |p<0.001

Temporary postop

pacing, permanent 15/20-3/20 2/20- 0/15

Death 0/25 1/25 arrhythmia
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Black line: in-hospital mortality reduction from 3.4% in 1997 to 2.6%
in 2006 for isolated AVR according to STS data (2).

Red line: the introduction of sutureless valves associated
with MIAVR has decreased the in-hospital mortality from
1.6% in 2005 to 0.7% in 2013. Ann Cardiothorac Surg

2015;4(1):26-32
MIAVR (13)
weless (26)
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and balloon expa

Secure assembly

Engineered to ensure only the correct size
valve and delivery system are connected
for procedural confidence.

Rapid valve preparation

No collapsing or folding
of the valve leaflets
during preparation or
implantation. Innovative balloon design
Incorporated within the delivery system

for reliable balloon positioning and inflation,

aswell as simplified device preparation.

Balloon expanded delivery for efficient procedures

The EDWARDS INTUITY Elite valve system utilizes three guiding
sutures in conjunction with the expanded frame for secure annular

placement, helping reduce procedural steps.
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Flexibility for optimal access

Facilitates access through small incisions with a long,
flexible delivery system shaft.

High use of small
incision approaches

The TRANSFORM Trial's
showed high rates of
small incision usage in
isolated AVR.

60%*

(n=327/548)




patibility with minimally invasive technics

T

Streamlined delivery

Utilizes a balloon expanded frame and
3 guiding sutures to provide ease of
implantation and excellent visualization.

Guiding
sutures

Traditional surgical valves

Require 12-15 sutures, making
implantation difficult through
smaller incisions.

Sutures




TRANSFORM (Multicenter Experience With Rapid ®CmsMark
Deployment Edwards INTUITY Valve System for Aortic
Valve Replacement) US clinical trial: Performance of a rapid
deployment aortic valve

Glenn R. Barnhart, MD." Kevin D. Accola, MD," Eugene A. Grossi, MD, Y. Joseph Woo, MD,*
Mubashir A. Mumtaz, MD,° Joseph F. Sabik, MD," Frank N. Slachman, MD,? Himanshu J. Patel, MD,"
Michael A. Borger, MD, PhD,' H. Edward Garrett, Jr, MD, Evelio Rodriguez, MD,*

Patrick M. McCarthy, MD.' William H. Ryan, MD.," Francis G. Duhay, MD, MBA.,"

Michael J. Mack, MD,™ and W. Randolph Chitwood, Jr, MD,” on behalf of the TRANSFORM Trial

Investigators
2 — e ABSTRACT
z @ 3 Background: The TRANSFORM (Multicenter Experience With Rapid
2 3 Deployment Edwards INTUITY Valve System for Aortic Valve Replacement)
&3_ 3 2 3| trial (NCTO01700439) evaluated the performance of the INTUITY rapid
§ hd § 2 deployment aortic valve replacement (RDAVR) system in patients with severe
H g aortic stenosis.
g s @ 3
of e . ” o e s - Methods: TRANSFORM was a prospective, nonrandomized, multicenter
st— 3 T G 5 : 3 (n = 29), single-arm trial. INTUITY is comprised of a cloth-covered balloon-
A Time (Years) B Time (Years) expandable frame attached to a Carpentier-Edwards PERIMOUNT Magna Ease
- e — - T — aortic valve. Primary and effectiveness endpoints were evaluated at 1 year.
. . Results: Between 2012 and 2015, 839 patients underwent RDAVR. Mean age was
z° z° 73.5 £ 8.3 years. Full sternotomy (FS) was used in 59% and minimally invasive
g b= § 2 surgical incisions in 41%. Technical success rate was 95%. For isolated
2. [ RDAVR, mean crossclamp and cardiopulmonary bypass times for FS were
:° z ° 49.3 £ 26.9 minutes and 69.2 £+ 34.7 minutes, respectively, and for minimally
& 3 a3 invasive surgical 63.1 = 25.4 minutes and 84.6 £ 33.5 minutes, respectively.
o w o o R “ e These times were favorable compared with Society of Thoracic Surgeons data-
S 5 p 3 s 3 H 3 base comparators for FS: 76.3 minutes and 104.2 minutes, respectively, and for
c Time (Years) D Time (Years) minimally invasive surgical, 82.9 minutes and 111.4 minutes, respectively
FIGURE 4. Kaglan-Msicr Frecdom from thrombacmbolism (A), blocding (B). PVL (C). Major PVL. (D). (P <.001). At 30 days, all-cause mortality was 0.8%; valve explant, 0.1%; throm-
boembolism, 3.5%; and major bleeding, 1.3%. In patients with isolated aortic
TABLE 5. Primary effectiveness sadpoints (EOA, mean gradients) at | year valve replacement, the rate of permanent pacemaker implantation was 11.9%.
S m_::*"_:"“'::'::*:::"-'Mmmn e v At 1 year, mean effective orifice area was 1.7 cm”; mean gradient, 10.3 mm
min, max) min, mas) (mmin, max) min, m) (min, max) min, mav) Hg; and moderate and severe paravalvular leak, 1.2% and 0.4%, respectively.
EOA, cm® 36, 11201 H3, 13201 157, 1.7 £02 122,19 £ 02 58, 491, 1.7£03
(1.0, 1.3 (1.0, L&y (1.2,2.1y 14,29 2202 (1.0,29)
Mean gradicnt, mm Hg 36,139 £ 39 15, 106 £ 36 165, 10,4 + 3.5 132,90 £32 m‘:::-z:':l 509, 10.3 £ 3.8

7.2, 25.1) (5.5, 23.5) (3.6, 24.6) (3.1, 19.6) (3.6, 28.T) (3.0, 287)

(J Thorac Cardiovasc Surg 2017;153:241-51)




Haemodynamic benefits of rapid deployment aortic valve replacement
via a minimally invasive approach: 1-year results of a prospective
multicentre randomized controlled trial’

Michael A. Borger>*, Pascal M. Dohmen®, Christoph Knosallas, Robert Hammerschmidts, Denis R. Merk",
Markus Richter?, Torsten Doenst?, Lenard Conradi®, Hendrik Treede®, Vadim Moustafine',
David M. Holzhey®, Francis Duhay® and Justus Strauch’
OBJECTIVES: Aortic valve replacement (AVR) via minimally invasive surgery (MIS) may provide clinical benefits in patients with aortic valve

disease. A new class of bioprosthetic valves that enable rapid deployment AVR (RDAVR) may facilitate MIS. We here report the 1-year

results of a randomized, multicentre trial comparing the outcomes for MIS-RDAVR with those for conventional AVR via full sternotomy | |

M.A. Borger et al. / European Journal of Cardio-Thoracic Surgery

(FS) with a commercially available stented aortic bioprosthesis. FS-DAVR

METHODS: A total of 100 patients with aortic stenosis were enrolled in a prospective, multicentre, randomized comparison trial (CADENCE- e
MIS). Key exclusion criteria included AVR requiring concomitant procedures, ejection fraction of <25% and recent myocardial infarction or ROCRS fbiton
stroke. Patients were randomized to undergo MIS-RDAVR via upper hemisternotomy (EDWARDS INTUITY) or AVR via FS with a commercially
available stented valve. Procedural, early and late clinical outcomes were assessed for both groups. Haemodynamic performance was evalu-
ated by an echocardiography CoreLaboratory.

RESULTS: Technical success was achieved in 94% of MIS-RDAVR patients. MIS-RDAVR was associated with significantly reduced cross-clamp
times compared with FS (41.3 + 20.3 vs 54.0 £ 20.3 min, P <0.001). Clinical and functional outcomes were similar at 30 days and 1 year post-
operatively for both groups. While both groups received a similarly sized implanted valve (22.9 + 2.1 mm MIS-RDAVR vs 23.0£ 2.1 mm FS-
AVR; P=0.91), MIS-RDAVR patients had significantly lower peak gradients 1 year postoperatively (16.9 + 5.3 vs 21.9 + 8.6 mmHg; P=0.033)
and a trend towards lower mean gradients (9.1 +2.9 vs 11.5+4.3 mmHg P =0.082). In addition, MIS-RDAVR patients had a significantly
larger effective orifice area 1 year postoperatively (1.9.£ 0.5 vs 1.7 £ 0.4 cm?; P =0.047). Paravalvular leaks, however, were significantly more
common in the MIS-RDAVR group (P =0.027).

AVR with
Conventional Valve
n=43

CONCLUSIONS: MIS-RDAVR is associated with a significantly reduced cross-clamp time and better valvular haemodynamic function than
FS-AVR. However, paravalvular leak rates are higher with MIS-RDAVR.

Table 2: Clinical outcomes

Outcome 30 days 1 year

ECWARDS INTUTTY  Control Pvalue  EDWARDS INTUITY  Control Pocalue

% {n/N} % {n/N) % {n/N) % {n/N)
Mortality a% (2/46) 2%(1/48) 053 6% (3/46) 6%(3/48) 096 Table 4: Haemodynamic outcomes
Cardiac reoperation for any reason (inchuding explant) V3% (6/46) V0% (5/48) 06 15% (7/46) 13% (6/48) o
Resternotommy 13% (6/46) 0% (5/48) D62 15% (7/46) 0% (5/48) 049 Pasameter Trial arm Baseline 1t Discharge . 30daysmmeansSD 3 months o Tyearm Pvalue
Nisw permanent pacemaker 2% {2/46) 2%(1/48) 053 4% (2/46) 2%(1/48) 053 mean 5 S0 i S5 fhean s 5D T
Thromboembolism 7% (3/46) 6%(3/48) 096 % [4/46) E%(a/48) 095 ) ) = &
Major bleeding event 7% (8/46) 8% (448 019 17% (8/46) L it e BSA-comected  Cantrol 381352:379  N/A 311154+ 305 37:1053¢318 2910212289 033
Cardiac tamponade 4% (2/46) 6%(3/48) 068 4% (2/46) 6%(3/48) 068 Wmass(g)  EDWARDSINTUITY 3312392354 N/ 261182+ 332 3510412267 241085:310
S or permanent stroke 4% (2/46) A% (2/48) 097 4% (2/46) 4% (2/48) 097 EOW (cm?) Control 430702 3619407 31:20:07 3918406 29:17:04 0047
Endocarditis ) 0% {0/46) 0% (0/48) - 05 (0/48) ox(o/8) - EDAWARDS INTUITY 3B07:02 3819406 3019:05 3619205 2719105
Myocardial infarction 0% {0/46) 2% (1/48) 033 % (0/46) ax(248) 016 Mean gradient  Contral 454542200 44 708+34 37.97:39 4103248 40115:43 0082
Deep sternal wound infection 2% {1/46) 2%(1/48) D98 2% (1/48) x(1/48) 098 {mmHg) EDWARDS INTUITY 424402159 4010354 338842 39:91:42 4E91£29
Respiratory failure A% (2/46) 0% (0748 014 4% (2/46) 4%(2/48) 037 Peak gradient Control 45:754+279 4421069 37178165 4018982 46219286 0033
Renal failure 7% (3/46) 0% (0/48) 0072 7% (3/46) Zx(1/48) 029 {mmHg) EDWARDS INTUITY 42:696:237 40190295 3316578 39170276 40: 169253
Pevalues comparing the rates of events between EDWARDS INTUITY and control group are based on Pearson's 2 tests. BSA-comected LV mass (per Corelaboratory) is used in place of LV mass index.
OV cerebrovascular accident. SD: standard deviabion; LV: beft ventricular; EOA: effective orifice anea.

European Journal of Cardio-Thoracic Surgery 50 (2016) 713-720



« US IDE Trial

= + Randomized, controlled
concomitant Trial

= Randomized, controlled MIS
Trial




D’Onofrio et al 2013; J Thorac
Cardiovasc Surg

Santarpino et al 2014; J

Thorac Cardiovasc Surg

igh risk pt * entio
« No difference in: + 38sutureless
« in-hospital mortality * 566 TAVI
+ Permanent pacemaker « Similar results between sutureless and
: TAVI
+ Neurological events
« Higher paravalvular leak in TAVI
(13.5% vs 0% p=0.027) Muneretto et al 2015; Interact
* At 19 months follow up: higher Cardiovasc and Thorac Surg

survival (97.3% vs86.5%)
« Conclusion: sutureless valves may ~ ® TAVI:Higher pacemaker (25.5%vs2%)

be the ideal treatment for ptin » Peripheral vascular complications (14.5
’gray zone™” between conventional vs 0%)

AVR and TAVI * 24 months survival: 91.6% vs 70.5%)



European Journal of Cardio-Thoracic Surgery Advance Access published June 25, 2015

European Journal of Cardio-Thoracic Surgery (2015) 1-6 ORIGINAL ARTICLE
doi10.1093 /gjcts/ezv210

Cite this article as: Miceli A, Gilmanowv D, Murzi M, MarchiF, Ferrarini M, Cerillo AG et al. Minimally invasive aortic valve replacement with a sutureless vahe
through a right anterior mini-thoracotomy versus transcatheter aortic vahe implantation in high-risk patients. Eur | Cardiothorac Surg 2015; doiz1 0.1093/ejcts/
exv210.

Minimally invasive aortic valve replacement with a sutureless valve
through a right anterior mini-thoracotomy versus transcatheter aortic
valve implantation in high-risk patients

Antonio Miceli™, Daniyar Gilmanov, Michele Murzi, Federica Marchi, Matteo Ferrarini, Alfredo G. Cerillo,
Eugenio Quaini, Marco 5olinas, Sergio Berti and Mattia Glauber’

OBJECTIVES: The aim of this study was to compare early outcomes and mid-temm survival of high-risk patients undergoing minimally inva-
sive aortic valve replace ment through right anterior mini-thoracotomy (RT) with sutureless valves versus patients undergoing transcatheter
aortic valve implantation (TAVI) for severe aortic stenosis.

METHODS: From October 2008 to March 2013, 269 patients with severe aortic stenosis underwent either RT with perceval 5 sutureless

valves (n=178 patients, 66.2%) or TAVI (n =91, 33.8%: 44 transapical and 47 trans-femoral). Of these, 37 patients undergoing RT with the
perceval 5valve were matched to a TAVI group by the propensity score.

RESULTS: Baseline characteristics were similar in both groups (mean age 79 + 6 years) and the median logistic EuroSCORE was 14% (range
9-20%). In the matched group, the in-hospital maortality rate was 8.1% (n = 3) in the TAVI group and 0% in the RT group (P =0.25). The inci-
dence rate of stroke was 5.4% (n = 2) versus 0% in the TAVI and RT groups (P = 0.3). In the TAVI group, 37.8% (n = 14) had mild paravalvular
leakage (PVL) and 27% (n = 10) had moderate PVL, whereas 2.7% (n=1) had mild PVL in the RT group (P < 0.001). One- and 2-year survival
rates were 91.6 vs 78.6% and 91.6 vs 66.2% in patients undergoing RT with the perceval 5 sutureless valve compared with those undergoing
TAVI, respectively (P=0.1).

CONCLUSIONS: Minimally invasive aortic valve replacement with perceval S sutureless valves through an RT is associated with a trend of
better early outcomes and mid-term survival compared with TAVI.



Minimally invasive aortic valve replacement with a sutureless valve
through a right anterior mini-thoracotomy versus transcatheter aortic
valve implantation in high-risk patients
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Figure 1: Survival between two matched groups. TAVI: transcatheter aortic
valve implantation; RT: right anterior minithoracomy.
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Heterogeneity
Hemodynamic outcome n N Weighted pooled proportion or estimate (95% CI)
I* (%) Pvalue
Mean gradient
Mean gradient (discharge) 654 & 11.128(9.831.12.425) 94 =20.001
Mean gradient (6 mo) 529 5 9004 (8.6979311) ] 0.663
Mean gradient (12 mo) 579 6 9.644 (8.703.10.586) 86 =0.001
Peak gradient
Peak gradient (discharge) 529 5 19.61(16.54.22 681) 95 =0.001
Peak gradient (6 mo) 529 5 17.797 (16.046.19.547) 86 ==0.001
Peak gradient (12 mo) 528 5 17286(16.136.18.436) 69 0.007
Effective orifice area
Effective orifice area (discharge) 579 6 1.772(1.554.1.990) 98 =0.001
Effective orifice area (6 mo) 529 5 1.745(1.499.1991) 97 ==0.001

Effective orifice area (12 mo) 577 6 1.731(1.548.1.914) 97 =0.001
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Operation characteristics for SU-AVR, including: (A) minimally invasive approach: (B) concomitant coronary artery
bypass graft (CABG) performed. SU-AVR, sutureless AVR: WM, weighted mean: *, not reported.
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Figure 6
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Hemodynamic outcomes of SU-AVR at up to 12-month follow-up. (A) Change in mean gradient and peak gradient
after SU-AVR: (B) change in effective orifice area after SU-AVR. The solid line indicates the pooled results of the
meta-analysis while the dashed lines represent 95% CI. Open circle, preoperative; closed triangle, discharge; closed
diamond, 6-month follow-up: closed square, 12-month follow-up; closed circle, 2-year follow-up. SU-AVR.
sutureless AVR: CI. confidence interval.
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aortic valve implantation: a meta-analysis of comparative
matched studies using propensity score matching

Massimo Meco®', Antonio Miceli®', Andrea Montisci®*', Francesco Donatelli®9, Silvia Cirri®,
Matteo Ferrarini®, Antonio Lio® and Mattia Glauber®

Abstract

OBJECTIVES: The aim of this meta-analysis was to compare outcomes of patients undergoing transcatheter aortic valve implantation
(TAVI) with those undergoing surgical aortic valve replacement using sutureless valves.

METHODS: A systematic review and meta-analysis in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement was performed.

RESULTS: No randomized controlled trials were identified. Six comparative studies using propensity score matching met the inclusion crite-
ria. This meta-analysis identified 1462 patients in that 731 patients underwent surgical aortic valve replacement using sutureless valves (SU)
and 731 patients underwent a TAVI. The 30-day or in-hospital mortality was lower in the SU group [odds ratio (OR) 0.54, 95% confidence
interval (Cl) 0.36-0.80; P=0.003]. In the TAVI group, the incidence of postoperative stroke was higher (OR 0.36, 95% CI 0.17-0.79; P=0.01).
The incidence of moderate or severe paravalvular regurgitation was higher in the TAVI group (OR 0.22, 95% CI 0.14-0.35; P=0.001). There
were neither differences in the postoperative renal failure (OR 1.44, 95% Cl 0.46-4.58; P = 0.53) nor in the number of patients requiring post-
operative pacemaker implantation (OR 1.06, 95% Cl 0.54-2.08; P =0.86). Patients in the SU group required more transfusions (OR 4.47, 95%
Cl12.77-7.21; P=0.0001), whereas those in the TAVI group had higher major vascular complications (OR 0.06, 95% Cl 0.01-0.25; P =0.0001).
Intensive care unit stay was not different (mean difference 0.99, 95% Cl - 1.22 to 1.40; P=0.53). One-year survival was better in the SU group
(Peto OR 0.35, 95% CI1 0.18-0.67; P=0.001), as was the 2-year survival (Peto OR 0.38, 95% CI0.17-0.86; P=0.001).

CONCLUSIONS: Surgical aortic valve replacement using sutureless valves is associated with better early and mid-term outcomes com-
pared with TAVI in high- or intermediate-risk patients.

Keywords: Aortic valve surgery « Sutureless bioprosthesis « Transcatheter aortic valve implantation » Minimally invasive cardiac surgery
Meta-analysis




Interactive CardioVascular and Thoracic Surgery 26 (2018) 202-209 ORIGINAL ARTICLE
doi:10.1093/icvts/ivk294  Advance Access publication 11 September 2017

Cite this article as: Meco M, Miceli A, Montisci A, Donatelli F, Cirri S, Ferrarini M et al. Sutureless aortic valve replacement versus transcatheter aortic valve implantation:

a ysis of comp, ve hed studies using propensity score matching. Interact CardioVasc Thorac Surg 2018,26:202-9.

aortic valve implantation: a meta-analysis of comparative
matched studies using propensity score matching

Massimo Meco™', Antonio Miceli®“', Andrea Montisci®*', Francesco Donatelli®, Silvia Cirri®,
Matteo Ferrarini®, Antonio Lio® and Mattia Glauber”

Table 1: List of included studies

Firstauthor Year Institution Study period Type of Mumberof Mumber Mean Mean
study | of TAVI  foll p follow-up
valves SU (months)  TAVI (months)
Muneretto 2014 University of Brescia, Italy Oct 2010-Feb 2013  PSM 204 204 1906 2208
Biancari 2015 6 European centres Jun 2007-Apr 2014 PSM 144 144 Mone Mone
102 records after removal of Miceli 2015 Fondazione Monasterio, Massa ltaly Oct 2004-Mar 2013 PSM 37 37 Notindicated Not indicated
irrelevant studies Kamperidis 2015 Leiden University Medical Center, Netherlands Nov 2007-Feb 2013 PSM 40 40 15+09 15208
D'Onofrio 2016 6 European centres/Italian Registry of TAVI 2010-2014 PSM 206 206 MNone None
Santarpino 2015 Paracelsus Medical University, Nuremberg, Germany 2010-2014 PSM 102 102 23:14 24113
PSM: propensity score matching: SU: surgical aortic valve replacement using sutureless valves; TAVI: transcatheter aortic valve implantation.
v
Table 2: Patient preoperative characteristics
102 records screened > 90 records excluded
Sutureless TAVI OR (95% CI)/ (WMD) P-value
Female gender (%) 4825 50 0.93 (07510 1.15) 048
Preoperative renal insufficiency (%) 266 292 0.88 (0.69101.129) 0.29
Hypertension (%) B0 736 1.29 (0,60 ta 2.78) 051
Redo (%) 948 12 0.77 (054 to 1.09) 013
Diabetes 20,63 2070 0.99{0.751t01.30) 0.94
Y CAD (%) 9 102 0.86 (0.58 10 1.26) 043
Extracardiac arteriopathy (%) 19.4 184 1.07 (08210 1.4) 063
2 . NYHA Class ll1-IV (%) 686 686 1(078t01.28) 1
22 full-text articles assessed —_— 16 non-comparative LVEF (%), mean + SD 552486 547468 0.78 (-1.07 to 2.62) 041
for eligibility studies excluded Age (years), mean = SD 789646 789146 -0.16 (-0.90 t0 0.57) 066
EuroSCORE, mean £ 50 1545+9 1558481 <0.36 (-1.11 to 0.40) 035

CAD: coronary artery disease; Cl: confidence interval, LVEF: left ventricular ejection fraction; NYHA: New York Heart Association; OR: odds ratio; TAVI: trans-
catheter aortic valve implantation; WMD: weighted mean difference.

6 studies included in Table 3: Postoperative data

quantitative synthesis (meta-

analysis) SU-AVR TAVI Povalue
30-days mortality (%) 24/741(323) 47741 (5.93) 001
Postoperative stroke (%) 127741 (1.61) 277741 (3.64) 0.01
Postor aortic regurgitation (%) 21/731(28) 133/731 (18.19) 0001
Postoperative AKI (%) 35/527 (6.51) 37/527 (6.89) 08
Pacemaker implantation (%) 69/741 (9.31) 70/741 (9.44) 09
Transfused patients (%) 88/426 (20.6) 26/424 (6.1) 0.001
Vascular complications (%) 0/490 (0) 41/490 (8.36) 0001

AKI: acute kidney injury.



Transcatheter aortic valve implantation (TAVI) versus sutureless
aortic valve replacement (SUAVR) for aortic stenosis: a systematic
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Kevin Phan'?

3286 Wang et al. Meta-analysis of TAVI vs. SUAVR

“Table 1 Study characteristics

Study . n n  Typeof Type of Predominant

Firstauthor Year  Country iy DSS00 iR mav) suav TV incision Notes
Biancari 2016 Ialy 2007-2014  PSM 144 144  Perceval  Sapien, CoreValve, Mini sternctormy High rigk patients received TAVI
Portico, Lotus
Journal of Thoracie Di Vol 8, No 11 2016 D'Onofrioc 2016 Italy 2007-2014  PSM 214 214  Perceval  Sapienor Sapien  NR Higr! rigk pane’ﬂs received TAVI;
XT Aortic annulus size between 19
and 27 mm sinotubular: aortic
Records identified through by Addi records ified through other annulus ratio <1.3
searching (n=2,438) sources (n=5) . . . .
Kamperidis 2015 Nethedands 2007-2013 PSM 40 40 3FEnable Sapien XT or Medial stemotomy  High risk patients
& l CoreValve
Records after duplicates eliminated Micel 2016 ftaly 2008-2013  PSM ar 37  Perceval  Sapien Right mini- High risk patients considered for
(n=2,429) thoracotomy TAVI
¢ Muneretto 2015 Maly  2007-2014 PSM 204 204 Perceval Mini J iate-high risk patients
bioprosthesis only
| Records screened (n=2,429) }—D| Records excluded (n=2,377)
ino 2015 G 2010-2015  PSM 102 102 Perceval  Sapien, SapienXT NR High frailty and euroSCORE
1’ or Sapien 3 >20% underwent TAVI
Full-text articles for eligibility Articles excluded after full-text screen MI, minimal incision; MR, not recorded; PC, prospective cohort; PSM, propensity score matched, SUAVR, sutureless aortic valve repl. TAW, h
n=52) (n=46) aortic valve implantation
Studies included in itati thesi
(n=6)
Figure 1 PRISMA flowchart diagram for systematic review from literature search to final analysis. Table 2 Quality assessment of included studies
Assessment Biancari D'Onofrio Kamperidis Miceli Muneretto Santarpino
Clear definition of study population Yes Yes Yes Yes Yes Yes
Clear definition of out and out ent Yes Yes Yes Yes Yes Yes
Independent of oulcome par No' No' No' No' No® No'
Sufficient duration of follow-up Mo Yes Yes Yes Yes Yes
No selective loss during follow-up Yes Unclear Unclear Unclear Unclear Unclear
Important confounders and prognostic factors identified Yes Yes Yes Yes Yes Yes

*, lack of blinding during eutcome t, not independently d by multiple investigators.




Transcatheter aortic valve implantation (TAVI) versus sutureless
aortic valve replacement (SUAVR) for aortic stenosis: a systematic
review and meta-analysis of matched studies
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terms of (A) perioperative mortality; (B) length of hospital stay; (C) peed for ! (D) re-exploration for bleeding; (E)
incidence of stroke T1A and (F) incidence of acute kidney injury.

€ Journal of Thoracie Discase, All rights reserved. jtd amegrouges.com 7 Thorac Dis 201681 1):3283-3293



Sutureless replacement versus transcatheter valve implantation in

aortic valve stenosis: A propensity-matched analysis of 2 strategies
in high-risk patients

Giuseppe Santarpino, MD," Steffen Pfeiffer, MD," Jiirgen Jessl, MD," Angelo Maria Dell’ Aquila, MD,*
Francesco Pollari, MD," Matthias Pauschinger, MD," and Theodor Fischlein, MD*

Objective: This propensity-matched study compared clinical and echocardiographic outcomes between patients
undergoing transcatheter aortic valve implantation (TAVI) and sutureless aortic valve replacement.

Methods: From January 2010 to March 2012, 122 patients (age 79.4 + 5.3 years, logistic euroSCORE
12% + 8.4%) underwent minimally invasive sutureless aortic valve replacement, and 122 (age
84.6 + 6.2 years, logistic euroSCORE 20.9% =+ 2.5% ) underwent TAVI. After propensity matching, 37 matched
pairs were available for analysis.

Results: Preoperative characteristics and risk scores of matched groups were comparable. In-hospital
mortalities were 0% in the sutureless group and 8.1% (n = 3) in the TAVI group (P = .24). Permanent
pacemaker implantation was required in 4 patients in the sutureless group and 1 patient in the TAVI group
(10.8% vs 2.7%; P = .18). A neurologic event was recorded in 2 patients of each group. Predischarge
echocardiographic data showed higher paravalvular leak rate in the TAVI group (13.5% vs 0%; P = .027).
At mean follow-up of 18.9 &+ 10.1 months, overall cumulative survival was 91.9% and significantly differed
between groups (sutureless 97.3% vs TAVI 86.5%; P = .015). In the TAVI group, a significant difference in
mortality was observed between patients with (n = 20) and without (n = 17) paravalvular leak (25% vs 0%:;
P = .036).

Conclusions: Combining the advantage of standard diseased valve removal with shorter procedural times,
minimally invasive sutureless aortic valve replacement may be the first-line treatment for high-risk
patients considered in the “gray zone’’ between TAVI and conventional surgery. (J Thorac Cardiovasc Surg
2014;147:561-7)



Sutureless replacement versus transcatheter valve implantation in
aortic valve stenosis: A propensity-matched analysis of 2 strategies
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TABLE 3. Postoperative outcomes of the matched sutureless and ——r—
transcatheter aortic valve implantation groups
Sutureless TAVI P 3 0.6
Variable AVR(n=37) (n=237) value F
3
In-hospital mortality 0 3(8.1%) 24 “
ARF requiring CVVH 0 2 (5.4%) 25 ;0‘4.
Stroke 2(54%)  2(54%) >.999 o g7 B s R
Permanent PM implantation 4 (10.8%) 1(2.7%) 18 - Perceval, censcred
Mean transaortic gradient (mm Hg) 133 +£39 142458 .564 o2 + Sepien TAVY, censored
AR at discharge (at least mild) 0 5(13.5%)  .027 ' Pareves ot sk - o =
AVR, Aortic valve replacement; TAVI, transcatheter aortic valve implantation; m % 17 M
ARF, acute renal failure; CVVH, continuous venovenous hemofiltration; Sapien TAV] 1 b1 ] 1]
PM, pacemaker; AR, aortic regurgitation. 0.0
L] L] L L LI L
0 10 20 X © 20
Moards

FIGURE 2. Kaplan-Meier survival curve. TAVI, Transcatheter aortic
valve implantation; Cum, cumulative.
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Cost-utility of surgical sutureless bioprostheses
vs TAVI in aortic valve replacement for patients
at intermediate and high surgical risk

between TAVIs and Perceval diagnostic costs rep etal' as it is the only analysis that reported both costs in the same structure. “Market values, ‘Calculated
as the cost of operating room plus the cost of device for the 2.0% of patients who need a second valve implant.™ The superscript numbers represent reference citations,
Abbreviations: [CU, intensive care uniz; PMI, pacemaker implantation; RBC, red blood cell; RRT, renal replacement therapy: SU-AVR, I
TAVIs, transcatheter aortic valve implants,

Digutility related io rehospitalizations dinS pi
HR rehospitalizaton (SU-AVR vs TAVI)
HR OS5 (dalysis va no dialysis)
Pamanant renal dyshinction rate (TAVI)
Disutility dialysis

aortic valve repl

DES model {10,000 patient-level simulations)
£ a Preoperation and operating room
Preoperative diagnostic exams, R . R . R . R
oan devicel| REC transfusi Table | List of unit/annual/per episode costs used in the model for each country considered in the analysis
(immediate postoperative outcome) N
-' uss Germany € | France € Italy € UK £ Australia AUD
ﬂ E Postoperative in ICU In-hospital costs
In- Icu I ; Operating room
'=' ication (acute RO, stroke. PMI Madoo model (cchart slrdetor) TAVI 664192 |7 | 452277 | [336370 |7 |s40122 | |558681° 120480 | %
® = =t ) SU-AVR 7.818.74 5324.11 | 7.120.36° 6.358.20"° 6,576.68° 6,917.00 »
® J — Hospitalization " Di -
.- X T = TAVI 4,831.32 | 4,339.22 '* | 4,633 46° 4,927.704 1,706.91 ) 2.731.98 °
- | SU-AVR 2,199.03¢ 1,975.04 1 2,108.97¢ 224289 | * | 776.92° 1,243.49°
4 a [ Device
- \ TAVI 32,00000 |7 11,000.00¢ 14,500.00° 22,932.00 -
A T | Dead [ SU-AVR 1222046 | 6,000.00° 6,000.00° 8977.00
< - Reoperation’
- M e TAVI 65,544.97 4,526.83 3519.83 531893 5.107.67 1,634.47
SU-AVR 7,207.58 5,193.18 7.260.40 6,125.62 579647 7.,101.56
" 1CU (daily cost) 1,303.45 1119646 || 1,578.41 0146990 | * | 1,360.00 " 4,877.46 5
‘Ward (daily cost) 779.98 | 469.88 51 443.15 | 484.20 | 280.00 i 789.80 d
RBC (cost per unit) 295.94 *® | 105.53 | 108.45 ] 153.00 S 127.70 123126 =
RRT (daily cost) 978.10 | 76.26 15274 * | 28481 5] 159.81 7 16046 =
In-hospital stroke 1673236 | * | 485425 | “ | 5.860.67° 6.867.10 | * [3479.00 |* | 112672 “
Delta QALY-SU-AVR vs TAVI In-hospital PMI 597425 |** | 450715 | |324259 |V [326573 |“|288600 # | 4,692.00 »
0.00 0.50 1.00 150 2,00 Long-term casty - - - - - -
HR.OS (PVL va no PYL) a70 150 Dialysis (annual cost) 6749735 | “ | 60.732.30 | © [53,047.50 | “ | 42.815.78 | ' [ 23.713395 11161817
Time horizon 047 e— ] 22 Rehospitalization (cost per episode)
Discount rate (eficacy) — — Stroke (cost per episode) 4789634 | | 2338534 | “ | |1,457.14 | % | 1396746 | % | 1906318 |7 41,008.49 “
oderate-o-semme VL e AT ——— PMI (cost per episode) 4821179 | [891502 [ | 1193856 |™ | 1213359 | | 1025607 |™ |I14.20818 [*
RR in-hospital mortality (SU-AVR vs TAVI) f— Others (cost per episode) 2724908 | “ | 1192167 | % | 990565 | “ | 1139958 | “ | 716898 |™7 | 18,046.01 “
RR PYLIPVR (SU-AVR vs TAVI) == Notes: ‘Estimated by applying the ratio berween TAVIs and Perceval operating room costs reported in Sanzarpine et al'” as it is the only analysis that reported Both costs in
In-hospital ""‘::‘"‘" (Tavn - the same structure. *Calculated as the mean of full-sternatomy (FS), minimally invasive (MiS), and (CONC) procedures estimated in Pradelli et al’ weighted for
ssling aga T the frequencies of FS (41%), Mi5 (26%), and CONC (33%) reported in Shrestha et al.”* “Estimated as the mean between Germany and ltaly. “Estimated by applying the ratio
Utiity related to NYHA I
1

= Min = Max

Figure 7 Tormado diasgram of QALY gain (SU-AVR vs TAVIs) Blue bars (min) represent QALY gain for the minimum value of each parameter, and orange bars {max)
represent QALY gain for the maximum value of each parameter.,

Abbreviations: NYHA, New York Heart Association: OF, overall survival: PYL, p
aortic valve replacemnent: TAVES, transeatheter aortic valve implants.

lar leak: QALY, quality-adjusted [de-year; RR, relative risk: SU-AVR, suureless
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Table 3 Economic results: values expressed as mean and interquartile range

TAVIs, ranseatheter aoruc valve lmﬁim

bk FML p
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TAVE SU-AVR Delta (SU-AVR vi TAVE)
Total costs (US §) 67,459; 75,965, ABASY (45,647; 51,536) =20,930 (=16,084; =17,671)
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Table 2 Effectiveness results: values expressed as mean and interquartile range

TAVis SU-AVR Delta (SU-AVR vs TAVIs)
In-hospital outcomes
30-day mortality 7.0% (6.1%:; B.1%) 4.1% (3.2%; 4.8%) —2.9% (-3.7%; —2.1%)
Renal dysfunction 2.6% (2.0%; 3.1%) 2.6% (2.0%; 3.1%) 0%
Reoperation 4.7% (4.5%:; 4.7%) 11.3% (B.4%; 14.9%) 6.7% (3.9%; 10.3%)
Stroke 2.3% (1.8%; 2.8%) 1.2% (0.8%; 1.5%) =1.1% (—1.4%; -0.8%)
PMI 18.8% (15.7%; 21.1%) 18.8% (15.7%,; 21.1%) 0%
PVL 54.4% (51.5%; 58.8%) 8.9% (7.6%; 10.5%) —45.5% (—49.1%; —42.5%)
POVC (major) 7.7% (5.7%:; 10.1%) 0.4% (0.1%; 0.8%) —7.3% (—9.3%; —5.3%)
RBC units 0.85 (0.82; 0.88) 1.21 (1.17; 1.25) 0.36 (0.31; 0.41)
Hospital stay (days) 7.33 (7.09; 7.58) 10.56 (10.00; 11.17) 3.23 (2.73;3.77)
Long-term outcomes
LY 4.26 (3.98; 4.52) 5.51 (5.25; 5.75) 1.25 (1.03; 1.44)
QALY 3.44 (3.15; 3.60) 458 (4.31;4.72) 1.14 (0.98; 1.31)
Dialysis 5.6% (4.7%; 6.3%) B.4% (7.3%:; 9.2%) 2.8% (2.2%; 3.2%)
Rehospitalization 44.2% (39.5%; 48.3%) 32.5% (26.8%; 38.6%) —11.7% (—14.1%; —8.2%)

Mote: Interquartile ranges are provided in parentheses.
Abbreviations: LY, life-year; PMI, pac impl
blood cell; SU-AVR, sutureless aortic valve repl

ion; POVC, p
TAVIs, tr h

ative vascular complication; PVL, paravalvular leak; QALY, quality-adjusted life-year; RBC, red
aortic valve implants.

Incremental cost (SU-AVR vs TAVI)

$10,000
$5,000
45'000 i i
-$10,000
-$15,000
-$20,000
—$25,000 .
us Germany UK France Italy Australia
 In-hospital (w/o device) $1.428 5288 $1,757 $3412 $205 $5276
Min-hospital (with device) — —$18,351 —55,645 —§9,608 -$2,522 —$5,728 —$5474
HLong-term —$2,579 —$2,390 —$1,076 —$1,636 —$2,068 —§2,242
Total —$20,930 —$8,036 —$10,685 —54,158 —§7,797 —§7,715

Figure 5 Comparison between incremental cost items for the six analyzed countries.
Notes: All values are expressed in 2017 US$ (negative increments favor SU-AVR, while positive increments favor TAVIs). €1= €1.1870, £1=$1.3372, AU$1=$0.7704.
Abbreviations: SU-AVR, sutureless aortic valve replacement; TAVIs, transcatheter aortic valve implants; w/o, without.



ClinicoEconomics and Outcomes Research

3

Dovepress

ORIGINAL RESEARCH

Cost-utility of surgical sutureless bioprostheses

vs TAVI in aortic valve replacement for patients

at intermediate and high surgical risk

Massimiliano Povero'
Antonio Miceli??
Lorenzo Pradelli'
Matteo Ferrarini?
Matteo Pinciroli*
Mattia Glauber?

'AdRes Health Economics and
Outcomes Research, Turin, Italy;
IMinimally Invasive Cardiothoracic
Department, Istituto Clinico
Sant’Ambrogio, Gruppo Ospedaliero
San Donato, Milan, Italy; *Bristol Heart
Institute, University of Bristol, Bristol,
UK; *LivaNova, Milan, ltaly

\

Background: Meta-analyses of studies comparing transcatheter aortic valve implants (TAVIs)

and sutureless aortic valve replacement (SU-AVR) show differing effectiveness and safety pro-
files. The approaches also differ in their surgical cost (including operating room and device).
Objective: The objective of this study was to assess the incremental cost-utility of SU-AVR
vs TAVIs for the treatment of intermediate- to high-risk patients in the US, Germany, France,
Italy, UK, and Australia.

Methods: A patient-level simulation compares in-hospital pathways of patients undergoing
SU-AVR or TAVIs; later, patient history is modeled at the cohort level. Hospital outcomes for
TAVIs reproduce data from recent series; in SU-AVR patients, outcomes are obtained by applying
relative efficacy estimates in a recent meta-analysis on 1,462 patients. After discharge, survival
depends on the development of paravalvular leak and the need for dialysis. A comprehensive
third-party payer perspective encompassing both in-hospital and long-term costs was adopted.
Results: Due to lower in-hospital (4.1% vs 7.0%) and overall mortality, patients treated with
SU-AVR are expected to live an average of 1.25 years more compared with those undergoing

TAVIs, with a mean gain of 1.14 quality-adjusted life—yearshoth in-hospital and long-term
costs were lower for SU-AVR than for TAVIs with total savings ranging from $4.158 (France)

to $20.930 (US).

Conclusion: SU-AVR results dominant when compared to TAVISs in intermediate- to high-risk

patients. Both in-hospital and long-term costs are lower for SU-AVR than for TAVI patients, with
concomitant significant gains in life expectancy, both raw and adjusted for the quality of life.
Keywords: sutureless valve, aortic valve replacement, TAVI, DES model, cost-utility
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Five-year results of the pilot trial of a sutureless valve
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Central Message

Perspective

Five-year outcomes of a sutureless aortic valve
in 30 elderly patients showed survival at
71.3%, and a mean gradient of 9.3 mm Hg.
Effective orifice area was 1.7 cm’, without
dislodgement, structural valve deterioration,
hemolysis, or valve thrombosis.

J Thorac Cardiovasc Surg 2015;150:84-8

The current article summarizes the S5-year
follow-up data of the 30 first Perceval valves
that were implanted. This experience is the first
and longest with humans, with a truly suture-
less valve, to evaluate implantation feasibility
and valve safety. Results for up to 5 years of
follow up confirmed the performance and
safety of this device, even in a medium- to
high-risk patient population. The valve did
not reveal any dislodgement, structural valve
deterioration, hemolysis, or thrombosis.
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Timing  atrisk  Survival rate (95% CI)
imonths 29 96.67% (78.61% - 99.52%)
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Freedom from SVD/age Reoperation/age
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Kaplan-Meier freedom from structural valve deterioration
(SVD) by age groups. The expected valve durability (median survival Competing risk regression evaluating the cumulative risk of
time without SVD) was 17.6 and 22.1 years for the younger (< 60) reoperation due to structural valve deterioration (SVD) with age at
and the 60 to 70 years group, respectively. surgery as the unique covariate.

Very Long-Term Outcomes of the
Carpentier-Edwards Perimount Valve in
Aortic Position (Ann Thorac Surg 2015;99:831-7)



\
« age < 60: 70.8% (15y) anc[38.1% (2oy)]

+ age 60 - 70: 82.7% (15y) and 59.6% (20y)

+ age > 70: 98.1% (15y) —

Management of Patients With
Valvular Heart Disease

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

+ Expected valve durability: 19.7 years (2659pts)

Very Long-Term Outcomes of the
Carpentier-Edwards Perimount Valve in
Aortic Position (Ann Thorac Surg 2015;99:831-7)



An aortic or mitral mechanical prosthesis is
ia reasonable for patients less than 50 years of

age who do not have a contraindication to

See Online Data Supplement 20 . .
(Updated From 2014 VHD Guideline) ~ anticoagulation

MODIFIED: LOE updated from B to B-NR. The age limit for
mechanical prosthesis was lowered from 60 to 50 years
of age,

For patients between 50 and 70 years of age, it

= - is reasonable to individualize the choice|of either

_ a mechanical or bioprosthetic valve prosthesis on
(Usg:tgd"l,f.':;g ?&i”ﬁﬂlg'gi?gjﬁe) the basis of individual patient factors and

preferences, after full discussion of the trade-
offs involved (141-145,157-160).

Grey zone: 50-70y0

MODIFIED: Uncertainty exists about the optimum type of
prosthesis (mechanical or bioprosthetic) for patients 50 to
70 years of age. There are conflicting data on survival
benefit of mechanical versus bioprosthetic valves in this age
group, with equivalent stroke and thromboembolic
outcomes. Patients receiving a mechanical valve incur
greater risk of bleeding, and those undergoing bioprosthetic
valve replacement more often require repeat valve surgery.

A bioprosthesis is reasonable for patients more
i than 70 years of age| (163-166).

2014 recommendation remains current.

2017 AHA/ACC Focused Update of the
2014 AHA/ACC Guideline for the
Management of Patients With
Valvular Heart Disease



Choice of the aortic/mitral prosthesis in favour of almechanical prosthesis] the decision is based on the integration of
several of the following factors

Recommendations

A mechanical prosthesis is recommended according to the desire of the informed patient and if there are no contraindi-

cations to long-term anticoagulation.

A mechanical prosthesis is recommended in patients at risk of accelerated structural valve deterioration.®

A mechanical prosthesis should be considered in patients already on anticoagulation because of a mechanical prosthesis

in another valve position.

Emechanical prosthesis should be considered in patients <60 years of age for prostheses in the aortic position pnd

<65 years of age for prostheses in the mitral position.® ﬁ_

A mechanical prosthesis should be considered in patients with a reasonable life expectancy’ for whom future redo valve

surgery would be at high risk.

A mechanical prosthesis may be considered in patients already on long-term anticoagulation due to the high risk for

thromboembolism.®

2017 ESC/EACTS Guidelines for the
management of valvular heart disease



Choice of the aortic/mitral prosthesis in favour of a bioprosthesis; the decision is based on the integration of several of
the following factors

Recommendations

A bioprosthesis is recommended according to the desire of the informed patient.

A bioprosthesis is recommended when good-quality anticoagulation is unlikely (compliance problems, not readily available) or contrain-
dicated because of high bleeding risk (previous major bleed, comorbidities, unwillingness, compliance problems, lifestyle, occupation).

A bioprosthesis is recommended for reoperation for mechanical valve thrombosis despite good long-term anticoagulant control.

A bioprosthesis should be considered in patients for whom there is a low likelihood and/or a low operative risk of future redo valve
surgery.

A bioprosthesis should be considered in young wc@ont&mplating pregnancy.

[ A bioprosthesis should be considered in patients >65 years of age for a prosthesis in the aortic positionfor > 70years of age in a mitral
position or those with a life expectancy® lower than the presumed durability of the bioprosthesis.”

2017 ESC/EACTS Guidelines for the
management of valvular heart disease



Mechanical vs

‘
50(!) — 70 years 60-65 years
2017 AHA/ACC Focused Update of the 017 ESC/EACTSS Guidelines for the
Wianadement of Fatients With management of valvular heart disease

Valvular Heart Disease



@ E S C European Heart Journal (2017) 38, 273%-2791

European Sociely doi10.1093/eurheartjlehx391

of Cardiology

ESC/EACTS GUIDELINES

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

The Task Force for the Management of Valvular Heart Disease of
the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

Management of severe AS* |

Symproms

)

Yes

|

Absence of comorbidity or general
[ LVEF < 50% condition that make benefit unlikely ]
Mo Yes Mo Yes
' v
\
Physically active Medical therapy
g YI’ Lew risk and no other
characteristics that favour TAVI
- -
Yes Mo
|
Symptoms or fall :
in blood pressure Careful individual
below baseline evaluation of technical

suitability and risk-benefic

Yes ratie of intervention
modes by the
Heart Team*
Presence of risk
factors” and low
individual surgical risk
& months or when SAVR SAVR. or TAVI
symptoms occur

Indications for intervention in aortic stenosis and for the choice of inter

R) Symptamatic aortic senoi

mdgated n gyep savere. high-fradent s0rhe stencsn (masn gradwnt =40 mmng or peak velocty
=amis ™"

ndcated » 1y Mo, { ) acrtic th reduced eection frc-
o and evidence of flow {contractile) rererve exchiding pIeudosevert 3ot steno

Interventon should be consdered in symotomatic patients with low flow, low-gradient ) 3ot stenons
fractom aher carehil eonfrmation of severe o steriei® (see Figue 7 and Table 4]

flow (cortractie) resenve. CT caicium

Intorvert.on thould not be performed L

Aortc valve istervertion: should only th be 4 on site and with.
strustured colaboration between the two, indudieg a Heart Team (reart vilve centres).

The thoe for intervertion mut be baned on carefid indvidusl evalaation of techrical watabelity and weeghing of riska and benefits of esch
mdility {spects 3o be conkdered are listesd in Tasle 7). In sddton. he &
be taken o sccosne

Balloon sotic vabvotomy muy be cosaidered 1 & bridge 1 SAVR or TAVL in heemadyramically unstable pasients or b patkents with sympeo-
st smmrn sorte peaia wha muire urgent majer non-cardas wrgery

Balioon sortic cordidered i 4 cag weh ¢ stencns or other potentill causes for mp-
e i lung dasass) and in patients with frerensl o cthar k. that may be
reverible we B¢ vahvotomy s TAVL

SAVR s indicated n aspmptontic patients with severe aoric st V dyih; LVEF <50% due 10 another cmse.

SAVR s indcated i aspmptomatic patients with severe aoric stenass and an sbnoamal exercie test showisg smploms on exerche cleaty
reiated o aoic meras

SV should be CONHOETED it BIPICIILE PAENTE WEh IEVETE 107HE SN thowsng a e
presuane below baselne

sAVR patents 4 fracton and none of the IHOVE-MENLONGS EXENCIE 1231 ANOF-

raities i the surges ritk s low ard ore fthe folwing firdngs it present:

® Very severs Jortc stenouis defned by a V., 255 M

® Severe vah ind 2 rate of Vi, prog >0 3Imislyear

» Markedly levels age- and rermal range) -
» Severe pulmaonary hypertension (systalic pulmonary artery pressure at fest g by

ment) without other explanation.

o) ralve surgery other

SAVA i indhcated in putienti with pevene sartic stenosh undengoing CADG or surgery of e aicending acrta or of snother valee

Consnued

SAVR is recommended in patients at low surgical risk (STS or EuroSCORE Il < 4% or logistic EuroSCORE |< 10%" and no other risk factors
not included in these scores, such as frailty, porcelain aorta, sequelae of chest radiation).”




6)Friendly with future TAVI in valve

The INSPIRIS RESILIA Aortic Valve

The first offering in a new class of resilient bovine pericardial valves

o RESILIA tissue

= Improved anti-calcification
properties’

+  Improved sustained
hemodynamic parformance '

= Stored dry and ready to use?

-

= Leverages the features of the
trusted Carpentier-Edwards
PERIMOUNT Magna Ease
valve

B VFit technology
Incorporates two novel

features designed for potential
future vahve-in-valve (ViV) procedures

*  Fluoroscopically visible size markers
+ Expansion zone

+ Valve leaflets: Bovine pericardium

+ Stent: Cobalt-chromium alloy, polyestes
+ Fabric covering stent: Polyester cloth

= Valve sewing ring: Silicone rubber

dhial tissue from Edwards in 3 juvenile shaep model. Flamseng W, et al JTCVS. 2005, 1453:M40-5
38 i pabents

CT reconstruction
VIV:

23-mm CoreValve
Evolut R in a 19-mm
Edwards Magna,
followed by
bioprosthetic valve
fracture (BVF).

Expansion zone
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The INSPIRIS RESILIA Aortic Valve

The first offering in a new class of resilient bovine pericardial valves

o RESILIA tissue

Improved anti-calcification
properties'™

L]

+ Leverages the features of the
trusted Carpentier-Edwards
PERIMOUNT Magna Ease
valve

+ |Improved sustained
hemodynamic performance™

« Stored dry and ready to uset

o .VFit technology

Incorporates two novel
features designed for potential
future valve-in-valve (ViV) procedures: £

*+  Fluoroscopically visible size markers

Valve leaflets: Bovine pericardium
Stent: Cobalt-chromium alloy, polyester
Fabric covering stent: Polyester cloth
Valve sewing ring: Silicone rubber

*+  Expansion zone

1 RESILIA tissue tested against commercially-available bovine pericardial fissue from Edwards in a juvenile sheep model. Flameng W, et al. JTCVS. 2015;149:340-5.
| Mo clinical data are available that evaluate the long-term impact of RESILIA tissue in patients. |
T Mo ninse required.




7) MEAAOVTIKEG TPOOTITIKEG

REVIEW ARTICLE

The Perceval Sutureless Aortic Valve
Review of Outcomes, Complications, and Future Direction

Ramsey Powell, BEng, * Marc P Pelletier, MD, 7 Michael W A. Chu, MD, } Denis Bouchard, MD,§
Kevin N. Melvin, MD, [/ and Corey Adams, MD//

Abstract: Surgical aortic valve replacement with a stented prosthesis
has been the standard of care procedure for aortic stenosis. The Perceval
(LivaNova, London, United Kingdom) is a sutureless aortic valve
bioprosthesis currently implanted in more than 20,000 patients. The
purpose of this article was to review the literature available after 9 years
of clinical experience of the Perceval aortic valve. PubMED, Embase,
and the Cochrane Library databases were searched. A meta-analysis
of summary statistics from individual studies was conducted. A total
of 333 studies were identified and 84 studies were included. Thirty-
day mortality and 5-year survival ranged from 0% to 4.9% and 71.3%
to 85.5%, respectively. Compared with stented prosthesis, pooled analysis
demonstrated a statistically significant reduction in aortic cross-clamp
and cardiopulmonary bypass times (minutes) with Perceval (38.6 vs
63.3 and 61.4 vs 84.9, P < 0.00001, respectively). Compared with
transcatheter aortic valve implantation, pooled analysis demonstrated
a statistically significant reduction with Perceval in paravalvular leak-
age (1.26% vs 14.31%) and early mortality (2.3% vs 6.9%). Favorable
hemodynamics, acceptable valve durability, and ease of implantation
in minimally invasive cases were reported as benefits, A trend toward in-
creased rates of permanent pacemaker implantation and low postoperative
platelet count were identified. Special use and off-label procedures
described included bicuspid aortic valves, valve-in-valve for homo-
graft and stentless prosthesis failure, concomitant valvular procedures,
porcelain aorta, and endocarditis. The Perceval valve has shown safe
clinical and hemodynamic outcomes. Qutcomes support its continued
usage and potential expansion.

Total studies found through
database searching
n=333

Additional studies found
through reference lists
n=2

[ Total studies found ]

n=335

Duplicates removed
n=12

Total studies screened
n=323

Studies excluded based on
,L exclusion criteria

n=234

Total studies included
n=89

CIFIIDE 1 St calacrtian nracace

(Innovations 2017;12:155-173)



*

* % * %

Evangelismos Hospital Experience
with sutureless & rapid deployment AVRs

(30S, 75 M, 56 L, 31 XL
12 AVRs with Intuity - Edwards

164 scheduled procedures : 24 with CABG, 3 on REDO
AVR, 2 with concomitant MVR

14 Postop Pacemaker implantations (7.2%)

In 4 cases the valve had to be repositioned.

6 non valve related in hospital deaths (3.1%)

1 acute Ml 4 months postop without clinical effect and
clean angiography.

1 late endocarditis following hip replacement (died
without surgery)
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KatevBLVTNPLEG 0ONYIEG CLVLGTOUY TNV O
aopTLKNAG BaABidag ue cuuPaTIKO TPOTO G
KlvdUvou aoBevelc.
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