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- Valve reoperation
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Bio and Mechanical AVR: Age 60~70 yrs
~ Asan Medical Cent_er,_ 2000-2020
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Evaluating Reference Ages for Selecting Prosthesis Types for Heart Valve

Replacement in Korea

Sung Jun Park, MD; You Jung Ok, MD; Ho Jin Kim, MD; Ye-Jee Kim; Seonok Kim; Jung-Min Ahn, MD, PhD; Dae-Hee Kim, MD, PhD; Jae-Sung Choi, MD, PhD;

Joon Bum Kim, MD, PhD

Abstract

IMPORTANCE Although a patient's age may be the only objective figure that can be used as a

| reference indicator in selecting the type of prosthesis in heart valve surgery, different clinical
guidelines use different age criteria.

OBJECTIVE To explore the age-associated survival-hazard functions associated with prosthesis type
in aortic valve replacement (AVR) and mitral valve replacement (MVR).

DESIGN, SETTING, AND PARTICIPANTS This cohort study compared the long-term outcomes
associated with mechanical and biologic prostheses in AVR and MVR according to recipient’'s age
using a nationwide administrative data from the Korean National Health Insurance Service. To reduce
the potential treatment-selection bias between mechanical and biologic prostheses, the inverse-
probability-of-treatment-weighting method was used. Participants included patients who
underwent AVR or MVR in Korea between 2003 and 2018. Statistical analysis was performed
between March 2022 and March 2023.

EXPOSURES AVR, MVR, or both AVR and MVR with mechanical or biologic prosthesis.

MAIN OUTCOMES AND MEASURES The primary end point was all-cause mortality after receiving
prosthetic valves. The secondary end points were the valve-related events, including the incidence of

reoperation, systemic thromboembolism, and major bleeding.

Key Points

Question Which type of prosthesis is
associated with the best outcomes by
age of the recipient undergoing aortic or
mitral valve replacement?

Findings This cohort study of 24 347
patients who underwent aortic or mitral
valve replacement compared the long-
term outcomes associated with
mechanical and bioprostheses
according to the recipient’s age found
that the mechanical prosthesis was
associated with a survival benefit over
bioprosthesis, and the benefit was
maintained in patients up to age 65
years for replacements in the aortic
position and age 70 years for
replacements in the mitral position.

Meaning The findings of this study may
encourage health care practitioners to

adopt a more conservative approach in
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. . National Data In Korea : S

NHIS Database, AVR
Between 2003 and 2018

Age: 40-80yrs
N = 15,726




Probability of death

Adjusted Survival in AVR: <55yrs

aHR=1.86 (95% CI: 1.20-2.89)
P=0.006

6 7 8 9
Years since surgery

10

=
=
©
(7]
-
s
2
=
©
a
o
I
o

Number at risk

Mechanica 2921 2823 2644 2433 2247 2056 1876 1700 1553 1386 1227

Bioprosthetic 190 181 161 145 130 113 105 98 93 77 62 49 38

Bioprosthetic

Adjusted Survival in AVR: 55~64yrs

aHR=1.40 (95% CI: 1.14-1.76)
P=0.001

4 5 6 7 8 9
Years since surgery

10 11

Number at risk

3302 3138 2853 2561 2255 1957 1755 1516 1312 1145 971 808

897 833 718 632 557 500 448 405 345 297 235 174

Probability of death

Mechanical

Bioprosthetic

aHR=0.80 (95% Cl: 0.70-0.91)
P=0.006

4 5 6 7 8 9
Years since surgery

10 11 12 13 14 15

Number at risk

1300 1150 1014 890 756 605 521 430 333 263 188 150 104 60 37 21

7116 6415 5453 4601 3883 3318 2727 2261 1816 1427 1075 788 584 391 228 106
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Living With Warfarin
“| feel my whole Ilfe is controlled by warfarln
‘ www afa.org. uk- ‘

Regular blood test at least once a 12 weeks: even shorter in fluctuating INR
Don’t make changes to your diet or alcohol intake — consistency is the key

- Green leafy vegetables

- Eat same amount of these foods each week to help keep your INR stable

Check before starting a new medicine

Take precautions to prevent injuries
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Rivaroxaban
T | Apixaban
Edoxaban

Il
v
‘ Dabigatran \ .................. .

Fihrinugen—‘l'u- Fibrin
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leed doses qd or bld

No food/ alcohol restrlctloh .
No blood testlng " :

Fast onset / clearance

|+ Lower bleeding -risks proven inAF
.. CQ.mp_arabIe efflc;acy. proven in AF -

Reproducible in
mechanical heart valves?
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dabigatran versus Warfarin in Patients
with Mechanical Heart Valves

John W. Eikelboom, M.D., Stuart J. Connolly, M.D., Martina Brueckmann, M.D.,

Chrlatopher B. Granger, M.D., Arie P. Kappetein, M.D., Ph.D.,
hael . M jclq A.D., Jon Blatchford, C.Stat., Kevin Devenny, B.Sc.,
Jeffrey Frledrr 1an, M. |<e||v Guiver, M.Sc., Ruth Harper, Ph.D., Yasser Khder, M.L
Maximilian T. Lobrr eyer, Ph. D Hugo Maas, Ph.D., Jens-Uwe Voigt, M.D.,
Maarten L. Simoons, M.D., and Frans Van de Werf, M.D., Ph.D.,
for the RE-ALIGN Investigators*

ABSTRACT

N Engl | Med 2013;369:1206-14.
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A First Thromboembolic Event
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Warfarin

Dabigatran

P=0.24

0.0
0

No. at Risk
Dabigatran 168 156
Warfarin 84 82

T
100

126
66

I I I I I 1
150 200 250 300 350 400
Days

108 73 44 15
55 40 22 9

B First Bleeding Event
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Warfarin

Dabigatran

P=0.01

0

No. at Risk
Dabigatran 168
Warfarin 34

129
73

T
100

103
56

1 I I I
150 200 250 300 350 400
Days

86 58 32 11
50 38 22 11
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NOAC for I\/Iechanlcal Heart Valve

More likely to be effective Less likely to be effective

Time from surgery >3 months <3 months

Position Aortic Mitral/right heart valve
5 Systolic function Preserved Reduced

Bleeding risk Low Intermediate-high

Hypercoagulability No Yes

Compliance to therapy Poor

 Circulation. 2018;138:1356-1365. .
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RENOVATE Trial

Randomlzed Evaluation. of LoNg term Antlcoagulatlon with
Oral Factor Xa Inhibitor versus Vltamln K Antagonlst after
' I\/Iechanlcal AorTlc Valve ReplacEment
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Randomlzed Evaluation of LoNq -term Antlcoaqulatlon with Oral Factor Xa Inhibitor-
versus Vitamin K Antagonist after Mechanlcal AorTic Valve REplacement -

RENOVATE Trial

1,300 Patients with Mechanical Aortic Valve Replacement
at least 3 months after Operation

Stratified randomization by (1) atrial fibrillation and (2) participating site

Oral Factor Xa Inhibitor % £ . Vitamin K Antagonist
Rivaroxaban 20mg QD g INR2.0~3.0
(N=650) . ; (N=650)

Primary endpoint: a composite of cardiac death, valve thrombosis, valve-related
thromboembolic event, major bleeding, and clinically-relevant non-major
bleeding (BARC 2,3, or 5) at 12 months
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Sample Size:

* Non- mferrorrty trial desrgn

* % of primary endpoint; 15. O% In the WARF group based on results from o
ENGAGE AF- TIMI 48, RE LY, and ROCKET AF trraIs -

~ Death: 1.76%; Thremboembolism: 1.75%; Major bIeedlng 363% Non major blee_crrrrg 8% -
Non mferrorrty margrn 5. O% (1/3 of 15. O%) i
. Dropout rate 3% - o0,
" Power= 80% Alpha IeveI 0. 05
e+ Final N= 1300 (650 VS 650)
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:S_tu'dy"Desi'gn |

* Multi- center randomlzed open- IabeI tr|aI

. Randomlzatron stratlfled by the presence of AF and partrcrpatlng S|tes

. Int'erventionS" e
. Rlvaroxaban Group
— Rrvaroxaban oral tablet 20mg once darly v
— Creatinine cIearance 15-49 mL/mln 15mg once dally

« ‘Warfarin Group
— Target INR of 2 0- 3 O
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Secondary Endpoint

. AII-cau’sé d‘ea‘th’

+ Individual components of primary Ve_ndpoiht " =
+ Valve thrombosis Confirrﬁe‘d‘ by (ec‘ho_cérdiography, 'cihe. fluoroscopy CTor au_top.s_y.
. Tréhéient ischemic;'attack . e

-. Myocardiél'fn,férctiOn i

» . Echocardiographic paramet'ers"(maXI,me_'an PG,'EOA) _aitAfl .yeat"
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Inclusion criteria

Age 19 years and more

At least 3 months after mechanlcal SAVR

NYHAFEc | or 1l | , _
Mean AV gradient <20 mm Hg or. peak veIOC|ty <3 m/s

AND no moderate or severe. prosthetlc valve regurgltatlon

Voluntarlly part|C|pated |n the wrltten agreement P
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ExcluSion criteria

. Old generatlon mechanical valve i

: Hlstory of mechanical vaIve |mplantat|on |n the MV, PV or TV

. Valvular atrial fibrillation (moderate or severe MS) |

. Moderate to severe mitral sten05|s

. History of hemorrhaglc stroke

. Clinically overt stroke within the Iast 3 months ,

. Renal fallure(creatlnlne Clearance <15mL/m|n) or on hemodraIySIs
. Left ventricular dysfunctlon LVEF <40% "

. Hepatic impairment, or severe (Chl|d Pugh C) or W|th any hepatlc dlsease o ‘
assouated with coagulopathy ' :

©OO\I‘03.U'I-I>OOI\JH
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Exclusion criteria

10. Cllnlcally S|gn|f|cant active bleedlng
11. Bleedlng or hemorrhagic dlsorder

12. The increased risk of bleeding- -

a. History of gastrointestinal ulcers or active ulcerations within the last 6 months
o} H|story of intracranial or intracerebral hemorrhage within the last 6. monfhs
G: Spmal cord vascular abnormalities or intracerebral vascular abnormalltles
d. History of the brain, spinal cord, or ophthalmlc surgery W|th|n the Iast 6 months
e. History of the brain orspinal cord injury within the last 6 months o ,
f. History of spinal tap, major reglonal anesthe5|a or splnal anesthesia W|th|n the 1ast 6 months“"
g. Esophagealvarlces o Poiel - oo o s e
h. Arteriovenous malformation : e
- i. Vasgular aneutysms
'j.'MaIignant tumor with a high risk of bleeding - *
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Exclusion Criteria

13. Bleedrng tendencies assocrated with overt bIeedmg of =

a. gastrointestinal, genitourinary, respiratory tract or, coIorectaI cancer.
b. cerebrovascular hemorrhage : ; |
C. aneurysms- cerebral, dissecting aorta

d. pericarditis and pericardial effusions

e. bacterral endocarditis - -- i

14. Hemodynamrcally unstable pulmonary embolrsm
15. Combination therapy with other antrcoagulants

- 16. Uncontrolled moderate or severe hypertensron

7 Hemoglobin level <10.0 g/dL or pIateIet count < 100 X 10x9/L
18. Infective endocardrtls
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Exclusion criteria

19. Hypersensitivity to Riveroxaban or Vit K'arttagoni's;t' S
20. Positive pregnancy test results, threatened abortlon

21. Galactose mtolerance Lapp Iactase def|C|ency glucose galactose_ e
malabsorptlon e

- 22 Terminal |IIness Wlth Ilfe expectancy <12 months
- 23; Vltamln Kdeﬂmency i
24. Alcohollc or psychlcal dlsorder o e . f
25 Concomltant use with: antlplatelet due to hlstory stroke TIA or ACS i
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Participating Centers

Asan Medical Center : : <
Bucheon Sejong Hospital e -
Pusan National University Yangsan Hospital g e
Yonsei UniversitySeverance Hospital
Seoul National University Hospital
Samsung Medical Center
Gangneung Asan Medical Center
Korea University Anam Hospital
: Chonnam National University Hospital
g 10. Chungnam National University Hospital

= 11. Keimyong University Dong San Hospital

12. Ulsan University Hospital

1.
| 2.
3.
4.
5.
6.
7.
8.
|9,
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PROACT Xa Trial Issue

PROACT Xa SX| 2 Qlol{ = 1} DSMB & A
PROACT Xa 419} RENOVATE ¢4 1E H|m3}0] S [[H, '
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2022 OCT

RENOVATE

Artivion Follows Recommendation to
Stop PROACT Xa Clinical Trial

ARTIVION

The PROACT Xat fann or
SpUAbAN 33 thel | found thet
DAOOE cloty resul #0g the trial

N IIVestIgators
ot the tral's sites varforin

W urdissdy to &

Dv John Alsxander. Chair of the PROALT Xa thel end Profezscr of Medicineardiclogy ot Duke Unversity School of
Medicing said “The PROALT Xa sl wias Ssgnad 10 determine whiether Spaaban would yeld equivaient safety 1o the
standand anticosguiant. warfann Uniortunately & spOeers that it Goes not On Dehaif of all of the IwWEtIQeton. we
BPPrECAts the "esearth 1Ot NS this SCNNCE Of MBNSOTY DAtENL: With artificial heart valves®
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* = Randomized Evaluation of LoNg-term Anticoagulation with Oral Factor Xa
Inhibitor versus Vitamin K Antagonist after Mechanical AorTic Valve REplacement

" RENOVATE Trial

1,300 Patients with Mechanical Aortic Valve Replacement
at least 3 months after Operation

Stratified randomization by (1) atrial fibrillation and (2) participating site

Oral Factor Xa Inhibitor Vitamin K Antagonist
Rivaroxaban 20mg QD INR 2.0 ~ 3.0
(N=650) (N=650)

Primary endpoint: a composite of cardiac death, valve thrombosis, valve-related
thromboembolic event, major bleeding, and clinically-relevant nonmajor bleeding
at 12 months
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