Knowledge and Compassion

edStar Health Focused on You

I

<

Mechanical vs. Bioprosthetic Aortic Valve
Replacement: Time to Reconsider?

Christian Shults, MD

Cardiac Surgeon, Medstar Heart and Vascular Institute
Assistant Professor, Georgetown School of Medicine
Director of Aortic Surgery, Surgical Ablation

Assistant Director, Valve Fellowship

EE—




Disclosures

* None relevant to this presentation
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FIGURE 1. Percentage use of bioprosthetic valves relative to mechanical
valves from 1997 through 2006. Bioprosthetic valve use increased progres-

sively during 10 years. Asterisk indicates P < .000001.
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ACQUIRED CARDIOVASCULAR DISEASE: AORTIC VALVE

National trends in utilization and in-hospital outcomes of mechanical
versus bioprosthetic aortic valve replacements

Abby J. Isaacs, MS," Jeffrey Shuhaiber, MD."” Arash Salemi. MD.C O. Wayne Isom, MD," and
Art Sedrakyan, MD, PhD"
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Ressanch

Crriginal Imwestigation
Survival and Long-term Qutcomes Following

Bioprosthetic vs Mechanical Aortic Valve Replacement
in Patients Aged 50 to 69 Years

Yubng P Chizrg, B Jazrra Chakar. BO; Alan L Wossoey b2, MDD, Shirobe Esgak, MC;
Darid H. Adaes. MO; hatala M. Egorawa. PFhD

* Increase In the use of bioprosthetic valves from
15 to 74% in young patients (from 50 to 69 years
old) between 1997 and 2012 in New York state
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COriginal Cardiovascular 505

German Heart Surgery Report 2016: The Annual
Updated Registry of the German Society for
Thoracic and Cardiovascular Surgery

Andreas Beckmann!  Annc-Katrin Funkat®  |ana Lewandawski'  Michael Frie®  Markus Ernst”
Khosra Hekmat?  Walfgang Schiller®  an F. Gummert’  Waolfgang Harringer®

1 errman Sociesy Tor Thoracic ard Cardiowascular Surgeny, Address for correspandence Andreas Beckmann, M0, Dectscae

Langenbecs-virchoe-Haus, Bedin, Sermany Gesellschaft f0r Thomaxe, Herz: und SefiGchirurg e [DGTHG],
*Leipzig Heart Institute Smbk, Leipzig, Germany .angenbecevirchow-Haus, Luisenstr, S8-54, 16117 Berlin, Cermary
Lo Hooaschule {0 Qekoramie 20c ranagement, Essen, Cemmary (e-mail: gf$Edgthg.cel.

e limie Tos Cardizc and Vascular Suargery, Wniversity of Kiel,
<iel, Germany

*Depariment of Cardiac and Thoracic Surgery, Universty of Cologne,
Colagne, Germarry

B¢ lime fom Cardlac Lurgery, Lniversity of Benn, Bann, Germany

‘Clims for Thoracic ard Cardiovasoular Surgery, Heart and Diabetes
Certer HEW, Bad Qeynhausen, Sermany

*Climic for Lard'ac, Tharaoc 2nac Vascu'lzas Surgery, Klinfoum
Sraunschees g glmbH, Sraanachees g, Germany

qorac Cardiowasc Surg 2017 65:505-514.

« 2016 88% bioprosthetic

-—
e

edStar Health Knowledge and Compassion Focused on You

<




Explaining the shift

* “Anti” — Anti —coagulation
— Many young patients refuse long-term anticoagulation

— Elderly patients are at high risk when receiving
anticoagulation.

* Reoperation to replace a failed bioprosthetic can be
accomplished with minimal morbidity and mortality.

* Newer generation tissue valves are expected to
provide longer reoperation-free survivals.

* “We can always do a valve in valve”
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A bioprosthesis is
recommended in
patients of any age
for whom
anticoagulant
therapy is
contraindicated,
cannot be managed
appropriately, or is
not desired.

An aortic or mitral
mechanical
prosthesis is
reasonable for
patients less than 50
years of age who do
not have a
contraindication to
anticoagulation
(141,149,151,155—-
157).

2014
recommendation
remains current.

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

llation 2
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SAVR & TAVR Volumes

50000
42605
38159
37500
29829 30265 28493
. sz80
25000 —-AVR
18384 18090 17507 8- AVR & CABG
- 15910 CAVR
—
12500
0 | | | |
2014 2015 2016 2017

NCDR

NATIONAL CARDIOVASCULAR DATA REGISTRY

STS
National Database"
Using data to drive quality

AN C
S Op
&= 2
B Vs B
B (2 5
2, R -~
% S
o 320
HAED10



Questions

Should we be using mechanical valves at all?
If we accept universal bioprosthetic implant

One of the biggest predictors of SVD is post implant
Gradient

« Both of which are better in TAVR (SURTAVI,
PARTNER, NOTION)

Should we be implanting surgical valves at all?
« Should everyone just get a TAVR?
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The other options

« Mechanical AVR

 Ross operation A

 Aortic valve repair

STS/EACTS Latin America Cardiovascular Surgery Conference
2017
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What is a reasonable expectation for
valve life?
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SVD: Comparison between surgical valves using freedom from
reoperation

Valve-Related Reoperation, Structural Valve 100
Deterioration, and Endocarditis

75 -

- Hancock I p=0.2
50 =

* Ten-year freedom from reoperation was 97.0%
and 99.6% for the Hancock Il and Perimount,
respectively (P 0.2).

Perimount

Freedom (%)

25 =

o 1 2 3 4 5 6 7 8 9 10
* In total, 11 reoperations (Hancock Il (10) | Time (years)
Perimount, (1) occurred in this cohort. Structural Numberof patientsat isk

Hancock it 1021 891 800 685 590 491 375 95 217 165 122

valve deterioration (Hancock Il, 97.5% 1.1%; P W W m oW m oW ow e »
Perimount, 97.2% 1.9% at 10 years; P 0.6).

Hancock Il patients and 1 reoperation
between valve types. 0 o

. was observed among Perimount patients.

ﬁ Freedom from reoperation:
* Prosthetic valve endocarditis weri v !fferer\f | ’ Ten reoperations were observed among

Rahimtoola S. H. | Choice of Prosthetic Heart Valve in Adults: An update
| JACC Vol. 55, No. 22, 2010 June 1, 2010:2413-26
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Surgical bioprotheses long-term follow-up:
Based on freedom SVD

100%
80% -
2 >70y
g Freedom from SVD by age groups:
w 60% -
Eso% oy T \- ‘ ---- Expected valve durability (median
L = s E F= | survival time without SVD) was 17.6 for
= SR, o i \ﬁl‘ the younger (60) and and 22.1 years for
:?:1;383 258 136 63 : 17 : the 60 to 70 years group
MRk s o33 209 S| B
0 ] 10 15 176 20 221 25 \ ﬂ
Years Post Implant ! '

Edwards Perimount

Bourguignon T. et al | Very Long-Term Outcomes of the Carpentier-Edwards Perimount Valve in Aortic
Position | Ann Thorac Surg 2015;99:831-7
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What causes a bioprosthetic valve to fail?
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Antimineralization treatment and patient-prosthesis mismatch are
major determinants of the onset and incidence of structural valve
degeneration in bioprosthetic heart valves

Mean age: 73,8
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Willem Flameng et al. JTCVS 2014;
147:1219-24
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Bioprosthetic Aortic Valve Durability:
A Meta-Regression of Published Studies
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Bioprosthetic Aortic Valve Durability:
A Meta-Regression of Published Studies
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Long-term follow-up of surgical bioprothesis:
Newer Definition of SVD

Structural Valve Deterioration (SVD) and Reoperation for SVD

Strict echocardiographic assessment:
* severe aortic stenosis
(mean gradient > 40 mm Hg) or
* severe aortic regurggtation
Eﬁ%ﬁf‘gﬁgﬁ%ﬁ%@@regur tant orifice area > 0.30 cm2,
1atic patients

Bourglignon T. et al | Very Long-Term Outcomes of the Carpentier-Edwards
Peririount Valve in Aortic Position | Ann Thorac Surg 2015;99:831-7
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Assuming 15 years/valve, what will it look
like for a 50 yo?

* 50 yoa, bioprosthetic SAVR
« 65 TAVR Valve in Valve
« 80 TAVR Valve in Valve Iin Valve
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What If durability of valve is really 10
years?

* 50 yoa, bioprosthetic SAVR

« 60 yoa, Valve in Valve TAVR

« 70 yoa, Valve in Valve in Valve TAVR

« 80 yoa, Valve in Valve in Valve in Valve TAVR??
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“We can always place a
transcatheter valve...”

« Assumptions:

— The initial bioprosthetic is large enough to accomadate a TAVR
without high gradients
— Inspirus

— Proximity of valve to coronary ostia and other anatomic factors will
allow TAVR implantation without complication

— You will only need one more intervention in your lifetime
— Sparse data on Valve in Valve
— No Data on Valve in Valve in Valve

— The TAVR will go smoothly
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REVIEWS

Mechanical Versus Bioprosthetic Aortic Valve
Replacement in Middle-Aged Adults: A
Systematic Review and Meta-Analysis

Dong Fang Zhao, BA, Michael Seco, BMedSc, MBBS, James J. Wu, BMusStudies,
James B. Edelman, MBBS(Hons), PhD, Michael K. Wilson, MBBS,

Michael P. Vallely, MBBS, PhD, Michael J. Byrom, MBChB, PhD, and

Paul G. Bannon, MBBS, PhD

Sydney Medical School, University of Sydney, Sydney; Baird Institute of Applied Heart and Lung Surgical Research, Sydney;
Cardiothoracic Surgery Unit and Institute of Academic Surgery, Royal Prince Alfred Hospital, Sydney; and Australian School of
Advanced Medicine, Macquarie University, Sydney, Australia
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Ages 50-70

A Fig 5. Overall Kaplan-Meier survival
curves based on reconstructed individual
100 study data. Aggregated survival curves

for bioprosthetic valve (blue lines)
compared with mechanical valve (red
lines) after aortic valve replacement in
patients aged (A) 50 to 70 years; (B) 60
to 70 years; and (C) less than 65 years.
(CI = confidence interval; HR = hazard
ratio.)
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Ages 60-70
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Ages < 65
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« For 50-70 mortality equal, suggests the bleeding
and thrombotic complications favor tissue valve.

* Less than 65 group favored mechanical

« Larger percentage of 50 year olds and
lower...mean 30.
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1w NEW ENGLAND TOURNMNAL 2 MEDLICINE

DRIGIMNAL ARTICLE

Mechanical or Biologic Prostheses
for Aortic-Valve and Mitral-Valve Replacement

Andrew B, Geldstore, MG, Fh.D., Peter Chiy, M.D., Michael Baiocchi, Ph.D,
Bharathi Lingala, Ph.C., William L. Patrick, M.0., Michael F. Fischizein, MG, Fh.D.
and ¥. Joseph Weao, M.D
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Table 1. Betwier-Growp Diflererscios in Marality amang Recipsnts of Micharical snd Biolagic Aortic-Vaha Proghese.

Warable Fatients 44 to 54 ¥r of Age Fatierds 55 to B4 ¥rof Age
Eialapic WMechanical Hirdog < “Mechanics
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CONCLUSIONS

The long-term mortality benefit that was associated with a mechanical prosthesis, as compared with a biologic prosthesis, persisted
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Table 1 Considerations for implanting a mechanical or bioprosthetic aortic valve

Patlent characoeristic Consider favouring Consider favouring
mechanical valve bloprosthetic valve

Age <hl x

Age 61-7] Unelear Unclear
Mgy =] years "
Az 2B bt lile e baney =10 pea X
Agi 2R byl pregnuecy wish -
e 26D ol Farasdius seoupalan [eg spars mining sluetisalran, el X
Preoae-atiwe lifeang aticapgaation indization (e g, &F, FYD, ypesdoapadabie state) "

Rrcperatices for wgwe thrombosis besgase al complance Tlore or imadeguate INR segulabon X
High Hpeding risk .
Cordra-ivelcaemn Fer aolisopgoation trealmnes X
Erebsbape renal Talore e diplyes X
*Wabsle syrerame x

Hypesmarathyraicdun -

Siral serte annulus x

Thess Baciors shoauld be weigsoed and could poremtialy ban tosvarch performing mechanical or bicprosthetic valee implaniasion Pressnce of any of thess oo does non
axciude the oppomenty oo periorm valee replacemen with gnother Tppe of vabes,
AF, girial fbribgior PR Imivrmaricna) normelies raics YD, peripneral vecuar Gl
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Acquired Cardiovascular Disease Brown et al

Isolated aortic valve replacement in North America comprising
108,687 patients in 10 years: Changes in risks, valve types, and
outcomes in the Society of Thoracic Surgeons National Database

James M. Brown, MD,* Sean M. O"Brien, PhD.” Changfu Wu, PhD.* Jo Ann H. Sikora, CRNP,* Bartley P. Griffith, MD," and

James S. Gammie, MD?*

Outcomes of Middle-Aged Patients 15 Years Post-Implant: Mechanical vs Bioprosthetic Valves

oOR 95% Cl
Survival 1.10 0.89-1_36
Freedom From Stroke 1.14 Q.Fr-1.71
Freedom From Endocarditis 1.51 0.863-3.63
Freedom From Reoperation 1.95 1.16-3.30
Freedom From Thromboembolic Events 0.51 0.44-0.86
Freedom From Major Bleeding 040 0.19-0.24

Knowledge and Compassion Focused on You




Conclusions

« There continues to be a dramatic shift towards bioprosthetic valve
iImplantation.

* Younger patients must be given a very realistic expectation of the
need for re-intervention and implications throughout their lifetime

« Patients younger than 55 receive a mortality benefit from a
mechanical Aortic valve.

* The future likely belongs to TAVR

* However, still awaiting long term data

« Paucity of data for Valve in Valve, and Valve in Valve in Valve etc

* Mechanical valve should be strongly considered for patients < 55 yoa
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