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Pyo-Won Park vs. Young-Hak Kim

President in the institute ® Just one of professors
Very famous doctor in the country ® Known only in the family
Cardiac surgery for ~ 30 yrs ® Interven. cardiology for ~ 15 yrs

Honorable but, hardly can be competed ...




Surgical AVR vs.

Since 1967, 47 yrs old Since 2003, 9 yrs old

Numerous tissue and mechanical Only two devices commercially
devices available

Widely applicable Selected indication




2011 FDA Panel Meeting
Vote for 3 major questions on Sapien

Is It safe ? YES (7:3)

s It effective ?  YES (9:1)

Does the benefit outweigh
the risk ? YES (9:0)

Barbash IM et al. Circulation. 2012;125:550-555




When should we consider TAVI In
Korea ?

TAVI is nicely indicated for

high-risk AS patients.

No doubt !




Issues remains debated.
Perspective based on Evidence

Appropriateness : Indications

Safety : Complications

Clinical efficacyv : Lonaevitv
| I | II ] ] I—VIlvvv IL]

Cost effectiveness : compared with
surgical AVR




Very Selected Inclusion
at Present

® Inclusion ® Exclusion

- Severe symptomatic AS AMI <1 Mo

= Very high surgical risk Bicuspid or noncalcified AV
AR > 3+
PCl <6 Mo
Untreated severe CAD
Other surgery
EF <20%
Inability to antiplatelet
Cr > 3.0mg/dL
Annulus size < 18 or >25 mm
Life expectancy < 12 Mo
Aorta disease
Active infection




Exclusion of
Intermediate or Low RiIsk Patients

Inoperable Intermediate or low risk

=S




Current Indication
ldentical Used in PARTNER-A and -B Trials

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 OCTOBER 21, 2010 VOL. 363 NO. 17

Transcatheter Aortic-Valve Implantation for Aortic Stenosis
in Patients Who Cannot Undergo Surgery

Martin B. Leon, M.D., Craig R. Smith, M.D., Mic’

Lars G. Svensson, M.D., Ph.D,, E. Murat Tu

Raj R. Makkar, M.D., David L. Brown,
Augusto D. Pichard, M.D., Joseph E. Bavaria, Thf N E \4 v E N G LA N D

John L. Petersen, M.D., JodiJ. Akin, M

and Stuart Pocock, Ph.[ J’ O U RN A L Dj M E D I C I N E

ESTABLISHED IN 1512 JUNE 9, 2011 VOL. 364 NO. 23

Transcatheter versus Surgical Aortic-Valve Replacement
in High-Risk Patients

Craig R. Smith, M.D., Martin B. Leon, M.D., Michael J. Mack, M.D., D. Craig Miller, M.D., Jeffrey W. Moses, M.D.,
Lars G. Svensson, M.D., Ph.D., E. Murat Tuzcu, M.D., John G. Webb, M.D., Gregory P. Fontana, M.D.,
Raj R. Makkar, M.D., Mathew Williams, M.D., Todd Dewey, M.D., Samir Kapadia, M.D., Vasilis Babaliaros, M.D.,
Vined H. Thourani, M.D., Paul Corse, M.D., Augusto D. Pichard, M.D., Joseph E. Bavaria, M.D.,
Howard C. Herrmann, M.D., Jodi]. Akin, M.S., William N. Anderson, Ph.D., Duolac Wang, Ph.D.,
and Stuart ). Pocock, Ph.D., for the PARTNER Trial Investigators*
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TAVR (N=348) AVR (N =351) p-value
Age (yr) 83.6 =6.8 845+ 64 0.07
Male sex - % 57.8 56.7 0.82
STS Score 11.8 = 3.3 11.7 &= 3.5 0.61

Logistic EuroSCORE 29.3 = 16.5 29.2 + 156 0.93

NYHA
Il - %

Il or IV - % 94.3
CAD - % 74.9
Previous Ml - % 26.8
Prior CV Intervention - % 72.1

Prior CABG - % 42.6

Prior PCI - % 34.0

Prior BAV - % 134
Cerebrovascular disease - % 29 3

Smith CR et al. N Engl J Med 2011,364:2187-98.




Relatively not-high risk patient in the practices...

FRANCE-2 Registry

SAPIEN CoreValve Partner-A high
(N=2107) (N=1043) risk

Age, yr 82.9+7.2 82.3+7.2 83.6+6.8
Male sex % 46.6 60.0 o7.8
STS score % 15.6+12.4 14.2+11.2 11.8+3.3
Logistic EuroSCORE % 22.2+14.3 21.3+14.3 29.3+£16.5
NYHAclass or % 75.5 76.1 94.3
Clinical history %
CAD 48.7 46.2 74.9
Previous Ml 17.0 15.4 26.8
Previous CABG 18.2 18.3 42.6
Cerebrovascular disease 10.0 9.9 29.3
PVD 21.8 18.6 43.0
COPD 25.3 26.2 43.4
Renal dialysis 2.3 3.1
Atrial fibrillation 25.2 29.6 40.8

Characteristic

Permanent pacemaker 13.5 15.5 20.0
Pulmonary hypertension 19.8 19.2 42.4
Gilard M et al. N Engl J Med 2012;366:1705-15.




20-30% vs.  20%: hazard ratio, 1.19 (95% CI, 0.95-1.49); P=0.13
30%yvs. <20%: hazard ratio, 2.04 (95% ClI, 1.67-2.48); p 0.0001

30%

20-30%
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No. at Risk

20% 1686 1301
20-30% 749 582
30% 717 518

Gilard M et al. N Engl J Med 2012;366:1705-15.




Transfemoral Route Other Routes
Variables (n =599) (n=271) P Value

\EE 51.9 53.5 0.66
Age, yrs 81.7x7.4 82.3 £ 6.6 0.32
AV peak gradient 82.1+27.8 77.9+ 257 0.05
Logistic EuroSCORE 17.1 (11.0-25.5) 21.4 (14.4-33.6) 0.001

LVEF 250% 64.0 63.8
LVEF 30%-49% 28.0 26.9 0.85
LVEF 30% 8.0 9.3

NYHA functional class / 26.1 16.0
NYHA functional class / 79.9 84.0

Coronary disease 43.4 57.1 0.001

0.001

Any previous cardiac Surgery 27.3 37.1 0.004
PVD 19.5 48.7 0.001
Diabetes mellitus 23.0 22.2 0.79
COPD 27.5 31.2 0.28
Creatinine  200mmol/I 5.4 9.4 0.03

Moat NE et al. J Am Coll Cardiol 2011;58:2130




Log Euroscore 0-20

Log Euroscore 20-40

L—— —.

Log Euroscore 40

Number at risk
Log Euroscore 0-20 470 398
Log Euroscore 20-40 301 249
Log Euroscore 40 99 67

| I
18 30 36
Follow up in months

367 221 111 53

226 135 79 32
58 37 23 11

Moat NE et al. J Am Coll Cardiol 2011;58:2130




OBSERVANT Registry
Propensity-Matched Intermediate Risk

T s e OIS L NN/ N\
\EUTOSLURE O 970)

SAVR TAVI P value
N 133 N 133
Mean gradient after the procedure (mm Hg) 13.6+8.6 10.8+6.4 0.0008

Residual AR 0.000
Moderate 1 (0.8) 7 (5.3)
Severe 2 (1.5) 1(0.8)

Cardiac tamponade 2(1.5) 3 (2.3)
Permanent A-V Block 1 (0.8) 16 (12.0)
Mi 1 (0.8) 1 (0.8)
Major vascular damage 0 (0.0) 7 (5.3)
Stroke 2 (1.9) 0 (0.0)
Transfusions 66 (49.6) 48 (36.1)
Wound infection 0 (0.0) 5 (3.8)
Hospital stay (days) 8.8+5.5 8.1+5.1

Procedural mortality
In-hospital 4 (3.1)
30 days 5(3.8)

D'Errigo P. et al. Int J Cardiol 2012 (in print)




TAVI for Degenerative Bioprostatic Valve
Valve in Valve

Eggebrecht H. et al. JACC Intv 2011;4:1218




Improvement in Functional Status
Valve In Valve (N=47)

®=NYHA I

*NYHA I
NYHA III

®=ENYHA IV
Dead
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Eggebrecht H. et al. JACC Intv 2011;4:1218




or Biscupid AV in AMC

Vimax S04 :;rrl.'s:_!f :
Max PG 102 mmHg 5% 2 AV Vmax 2.82 s

I BMHz AV Vmean 1.84 m/s|
3_?':“" PG 535:"," Hayr 22814, AV maxPG  27.48 mmHg
s CIm

AV meanPG 15.75 mmHg|
Vmax 486 cmis

AV Env.Ti 321.80 ms|
Max PG 28 mmHg AV VTI 59.10 cm|

Mean PG 68 mmHg 1 AV Vmax 2.55 mis
VTI 113 em AV Vmean 1.85 m/
Vmax 494 emis AV maxPG  26.05 mmHg
Max PG 98 mmHg AV meanPG 15.32 mmHgjiil
Mean PG 57 mmHg AV Env.Ti 325.26 msjis
VTl 105 em AV VTI 60,10 c

13 ARSI

apemsnita bALL

Pre-TAVI Vmax= 5.0m/s Post-TAVI (9-mo) Vmax:' 2.6m/s
Mild paravalvular leakage




Clinical Ou mes N aTAVI Registry

{c
m

Bicuspid Non-bicuspid P
Patient number 21 208
Device success 21 (100%) 193 (92.8%)
30-day mortality 1(4.8%) 17 (8.2%)
30-day combined safety point 3 (14.3%) 28 (13.5%)
ICU stay, days 4.5 3.6 4.1 4.2

Hospital stay, days 8.5 3.6 11.0 6.2

Courtesy of Dr. Chevalier




Indications are being revised
with evidence over time ...

® As long as the device safety is approved, we
need to test its effectiveness in a wider
population.

® We need to open protocol that allows wide
flexibility within a defined framework, through
to a tightly specified protocol that has been
determined by consensus with experts.




Upper Limit of Agein Korea ?
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Life Expectancy for Korean Women 6th Longest in the
World

Korean women can now expect to live 83.8 years, the sixth longest among the 32
OECD member countries. But life expectancy for Korean men is only 20th on the
list.

According to analysis of OECD health data by the OECD/Korea Policy Centre on
Tuesday, Korean women's life expectancy surged 13 notches in 2009, up from 19th
place in 2003, when it stood at 80.8 years.

Japanese people live the longest, followed by Spaniards, Swiss, French and
Australians. Canada and Italy did not submit data.

Compared to 53.7 years in 1960, the life expectancy of Korean women rose the
fastest in the OECD. The gap with Japanese women shrank from 16.5 years to a
mere 2.6 years in 2009.

Although cancer rates among Korean women rose, the death rate has fallen and
many people take care of their health through exercise, said Prof. Lee Sun-hee of
Ewha Womans University's College of Medicine. Korea also has a much higher
proportion of people who see doctors when they have health problems than in
other countries, she added.

Meanwhile, the life expectancy of Korean men is 76.8 years, and 3.1 years shorter
than that of Swiss men, who live longest. The gap in life expectancy between
Korean men and women is seven years, higher than the OECD average of 5.6

®* Mean life in Korea
- F: 83.8 yrs
- M: 76.8 yrs

® Rank of expected
life
- Japan, Spain,
Swiss, French,
Australia, and
Korea...




Lower Limit of Agein Korea ?

Early degeneration of Core valve after 5 years

A\::!:;‘ N
‘} N
74 yrs [ Male i

‘.\.‘_-

Ong S H et al. Eur Heart J 2012;33:586-586




All Cause Mortality of Edward Valve
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= Standard Rx

Mortality 0-1 yr Mortality 1-2yr

HR [95% CI] = HR [95% CI] =
0.57 [0.44, 0.75] 0.58 [0.37, 0.92]
p (log rank) < 0.0001 p (log rank) = 0.0194
50.7%

0

Numbers at Risk

12
Months

Standard Rx i4°)

121 85

Kodali SK et al. N Engl J Med 2012;366:1686-95




of Edward Valve
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Pressure Gradien
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30 Day 2 Year

Numbers at Risk
TAVI 275 218
AVR 228 168 155

Kodali SK et al. N Engl J Med 2012;366:1686-95




Durable Effectiveness of Core Valve
2-Year Outcome of a Registry

1 Year FU:
77.2%
72.6%

0,
71.9% 2 Year FU:

70.4%

b= " Mod. Risk

56.8% High risk OP
40.1%

High risk InOP

0.00 =

| T S |

0 100 e{0]0] 400
Patients at risk:

Total: 126 87
High Risk — Op: 51 36
High Risk — Inop:21 12
Moderate Risk : 54 39
Total High Risk-In OP

High Risk-Op = Moderate Risk

Buellesfeld et al. J Am Coll Cardiol 2011;57:1650




logical vs. Mechanical Valve

| A\/D 1n anlnn <AN\ D
111 U u

TISSUE
ot i Tissue Mechanical

AREE | s s 48.4%
Cx

Mechanical
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|

Mortality 2% 9.7%

Surviwval

o=
=
]

Re-OP 2%

Mean Pr-

gradient 11.2+4.2 10.5+6.0
(mmHgQ)

12 18
Time in Manths

Weber A et al. Thorac Cardiovasc Surg 2012



Hancock Bioprosthetic Valve after AVR

<60 yrs

60 — 70 yrs

= 60yrs 60-70 yrs
5 yr 98.9 = 0.8% 100%
10 yr 93.1+ 2.1% 98.0 = 0.7%
15 yr 67.6 £ 4.5% 94.1 + 2.0%
20 yr 32.6 + 6.2% 89.8 + 3.2%

structural valve deterioration (%)
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Patients at risk

206 165
402 307
526 355

5 10
Years Postoperatively

David TE et al. Ann Thorac Surg 2010;90:775




In case of TAVI failure
TAVI Valve In failled TAVI Valve

THV-in-THV
-@- Conventional TAVI
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Toggweiler S. et al. JACC Intv 2012;5:571




Repeated TAVI
for Degenerative Core Valve

TAVI may be |n;d|catedfora wide range of
ages ...




® Mortality
® Stroke
® Vascular complications

®* Pacemaker

® Paravalvular regurgitation




Claret Dual Filter Deviceer
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NovaFlex
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18 Fr and 19 Fr delivery systems
Minimum ilio-femoral diameter:
omm

Flexible nose cone

Shorter, softer tip
New balloon processing for intra-aortic stent
mounting

-




Expandable Sheath

~_ Onset Medical Solopath™
. 14F 18F ——>

CoreValve expandable sheath

16F 18F/19F

=

o % R
- -~

o
Edwards expandable sheath &%




MDCT Parameters of Vascular Cx

Variable | No Cx (N=71)
Minimal artery diameter (mm) 7.7+1.1

Minimal artery diameter < sheath 30 (42%)
external diameter

Moderate to severe calcification 12 (17%)

Maximal tortuosity > 45° 17 (24%)

Major Cx Major bleed Minor bleed

J Am Coll Cardiol 2012;59:113

Cx (N=11)
7.0+1.0
9 (82%)

5 (46%)
1 (9%)

® Sheath > Minimal diameter
® Sheath < Minimal diameter




Better Anatomic Evaluation

Sinolubulan junclon

I

attachment of AY




Special Centers &

Clinics Special Centers & Clinics

Medical Sernvice =

Asan Heart Institute

Invasive cardiology
Noninvasive cardiac imaging
Radiology

Cardiac surgery
Anesthesiology

Vascular surgery

Cooperative Heart Team in AMC




TAVI Complications in AMC

N

with New Devices

RF | or Il NovaFlex
N=9 N=16
Procedural success 8 (88.9%) 16 (100%)
Mortality 0 0
Stroke 0 1 (6%)
Permanent pacemaker 0 0

Vascular complication
Access site 1(11.1%)
lliac artery perforation 1(11.1%)

Device embolization 2 (22.2%)




Cost-Effectiveness of TAVR vs. Control

| 1 fFAtir c1ilte fra ATDODTNI D
LllClllllC F\CDUH.D ||U||| r'Hr\ll\”:r\ D

$100,000

T Cost
v LE

$100,000 per LY ' ACost = $79,837

A LE =1.59 years
ICER = $50,212/LYG
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ICER=incremental cost-e-#ééiveness ratio 0.5 ) 0.5 1.5 2.3
LoK@x=life-years-gained Incremental life years (TAVI-control)

LE=life expectancy Reynolds MR et al. Circulation'2012; 125:1102-9
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Simple comparison of hospital cost in Korea
No consideration of physician fee

* TAVI
- Device : ¥ 30,000,000
- Procedure and admission : ¥ 5,000,000
- Total : approx. ¥ 35,000,000 ($ 35,000)

® Surgical AVR
- Device : ¥ 2,900,000
- Procedural fee : ¥ 3,400,000
- Admission and others : ¥ 18,700,000
- Total : approx. ¥ 26,000,000 ($ 26,000)




Deja vu of Debates

Dr. P. Teirstein Dr. SJ Park

Narrow IX vs. Wide Ix

For LM PCI
INn ACC 2005 in Orlando

[/ years later,
LM PCI is globally indicated ....




