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Renaissance...
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MOTV CORDIS ET SAN. ‘It has been shown by reason and

GVINIS ":‘,SA, NX}:M/L . » eicperzment that by the beat of the ventricles

GVILIELMI H A Rf; E fmA::'Cf{.L" ‘d“-fflows through the lungs and it is
MedmRt;"l:‘EiZ:";{fﬂmM;’_“ .- I 2d to the whole body. There it passes
T~ rough pores in the flesh into the veins

) which it returns from the

{‘)’;,’.finally coming to the vena cava
gﬁi;;hayricle...lt must then be
g&"@zat the blood in the animal
body mo

dy "'_%54?[8 ‘around n a circle
‘ continuozis’lj}: “and that the action or
function of the heart is to accomplish this
by pumping. This is the only reason for the
motion and beat of the heart”

Harvey W. Exercitatio anatomica de motu cordis et sanyuinis in animalibus. London, 1628. Surrey, England: Barnes, 1847



rand Achievements of the 20t Century

&, Electrocardwgram"-

Semarang, May 21, 1860 —Leiden,
September 29, 1927

Einthoven W. Die galvanometrische Registrirung des menschlichen Elektrokardiogramm. Pfluger’s Arch f.d. Ges Physiol 1903,;99:472-80



rand Achievements of the 20t Century

Cardiac Catheterization

f..,,

Richards DW. Cardiac
output by the catheterization

Cournand AF, Ranges HS. . . . ey
technique 1n various clinical

W. FORSSMAN Catheterization of the right A,
Die Sondierung des rechten auricle in man. Proc Soc Exp Biol FRErRns. Fedgfz)roc i
Herzen Med 1941;46:462-6

Klinishce Wochenschrift; vol. 8,
pp. 2085-2087, 1929



Grand Achievements of the 20 Century

Coronary angiography
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Sones FM Jr.. Cine coronary arteriography. Mod Concepts Cardiovasc Dis 1962;31:735-8



Grand Achievements of the 20t Century

Interventional Cardiology

Andreas

June 25 1939 October 27 1985

Gruentzig AR, Myler RK, Hanna ES, Turina MI. Coronary transluminal angioplasty. Circulation 1977;84:5
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The New England
Journal of Medicine

TS, by e Massadtunnin Wadhin | ey
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NONOPERATIVE DILATATION OF CORONARY-ARTERY ST

Peecumneous Teambuminal Coromary Angioplasty

Arsorias B, Getwvros, M D, Axr Sessino

ABAHSEL 1 DEOATOUS VRNEITING COTONANY &
gloplasty, a catheler gyxtem s introduces Srough 3
Sysemic wiery ender local anesthesie 1o Slale & ¥
oG artery by controliod infiarion of » dhstensl bie bl
foon

Ovtr he past 16 mOMDs, we hive used Thes lechnie
n 50 petests. The teohnic was succasshd in 37
paSents, reducng Mo slencss from & mean of B4 to
34 per cont (PCO00Y] and Mo COMONY PSS
gracent from a mean of 58 to 18 mm Mg P<0001)
Twenty-nine patients showed imgrosement n cardac
function during foliowep sxamnaton Seceuse of
scule cetorioration In cinical status, emergen

N 1904, Dotter and Jadbos' intredoced the tech
rec of trasalumizal snpioplaaty for the trestmens
of atheroscleronhe ob
Dieaprine their enthuoi the sechmic bas been largely
Igooced in the Unbed Stares. In Eur
sevesed physicians have wed this 1ech
tembers of patients ?

Herause of the techmcal dificulties, complcancos

and lmired usefuloess of trassbeminal angopdanty in
von of the peripheral artes

e, we souht 1o modly the original techn of Dotter

and Judbine A doshle-henen dilaration catheter wak

o okt balleos was develoged ' S

bare bern vaed since February

obiructio

and Bave yickded Jow comphoation rates and so sue.

tality *

Recenuly. ws meditind this catherer to sow us 10
deselop o texhin For percutanss e
artery' and corsnury-anery s
wak uend in heman beings” aher preliminary trialy in
dugs and cadusens ™ We present here peelimminery
readts obexined with the techmic = the panr B

Seppored by o grent T e S Nitand Soeace Foantmien

MDD, anp Warres E Ssecasrmaies, M D

Oy Dyoons was (mar necessary o fiee pabents;
thres showad sischmcardiograpic evidence of -
farcis

Pasonts with ainglo-seeeel cisease appesr 10 te
most sultatie for the proced and a short hrncq ol
paN inScates the prevnce of & S0 (Cisien
roma linely 10 7e2p0nd 1o diotation. 'We astican VN'
any about 10 % 15 par cant of candicsies for bypass
surgery hsww mecns suftatie 1o¢ tha precedure. A
prospecive rendomized wial wil te fecessay o
ovaleate i1 usiuness in compareon with swpcal
aod madical managemant. (N Engl J Med 301 81.63,
199
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July 15, 1911 - January 5, 1999 October 14, 1924 — March 26, 1990

Zoll PM. Resuscitation of the heart by external electrical stimulation. N Engl J Med 1952;247:768-71
Mirowski M et al. An approach to prevention of sudden coronary death. Arch Intern Med 1970;126:158-61
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Heart Disease and Stroke Statistic
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1/3 to 1/2 of patients ]{'eceivilbl;g'r CR’
did not respond to this treatment

‘based on the guidelines

Floart Disease wncd Strofo Staliadies- 2001 T
Tendera M. Eur Heart J Suppl. 2005 (suppl J):J5-J9. doi:10.1093/eurheart)/sui056



The NEW ENGLAND
JOURNAL o MEDICINE

STABLESIER 19 5512 QCTORER 1, 2009

Cardiac-Resynchronization Therapy for the Prevention
of Heart-Failure Events

Mow, ML W. Jackson Hall P, David 5. Canr n, ML et ) Mary W
James P Daubert, M0, NA, Matk Exins

Probability of Survival
Free of Heart Failure

I
Years since Randomization

toematac putiess with a low eection fra
number, NCTOOIH0271)

MADIT CRT Trial. N Engl J Med 2009;361:1329-3

e NEW ENGLAND
JOURNAL o« MEDICINE

EATAMAMID IN 1812 DECEMBER 16, 2010 VOL M) WO 2

Cardiac-Resynchronization Therapy
for Mild-to-Moderate Heart Failure

Anthony 5.4 Tang N D, George A, Wells, Ph L. Mano Tulajic. ML, Maicolm Q. Acnald, M.D,,

A Death or Hospitalization for Heart Fallure
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Learn and Live..

JOURNAL, OF THE AMERICAN HEART ASSOCIATION

When Right May Not Be Right : Right Bundle-Branch Block and Response to
Cardiac Resynchronization Therapy
Karoly Kaszala and Kenneth A. Ellenbogen

Table. Adverse Clinical Predictors in CRT

® Advanced age

® Male gender

® |schemic cardiomyopathy

® Baseline non-left bundle-branch block

® (RS duration <150 ms

® Lack of mechanical dyssynchrony

® Significant left ventricular scar

® New York Heart Association class IV symptoms
L J

Severe noncardiac comorbidities (eg, pulmonary disease, pulmonary
hypertension, renal dysfunction, diabetes mellitus)
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Meta-analysis: Cardiac Resynchronization Therapy for Patients With
Less Symptomatic Heart Failure

Nawaf S. Al-Majed, MBBS. Finlay A. McAlister, MD, MSc; Jeffrey A. Bakal, PhD, and Justuin A. Ezekowitz, MBBCh, MSc
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Implantable Cardioverter
Defibrillators

Long-Term Benefit of Primary Prevention With an
Implantable Cardioverter-Defibrillator

0.7 ] 0.7

Unadjusted P< 0,001

061 067

Unadjusted P<0.001 051
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041

031
021

021
0.11

Cumuiative Probability of Mornality

Cumulative Probability of Mornality

0.11
00+

0.0 *ymper T —
8 Patients at Fisk
Non=ICD 490 30 290 229 181 165 144 126

Patients at Risk Years (010) (021 (028) 0.37) (043) (080) (057) (0.62)
Non=ICD 420 388 289 229 181 165 144 1 % g Single ICD 404 370 338 298 280 264 23 197
(010) (02) (028) (0.38) (043) (050) (067) (062) ©07) (01 (019) (024) (028) (0.3%) (039) (045

ICD 742 658 612 667 524 470 424 o4 300 . Dual ICD 313 87 212 248 224 189 168 B 12
(008) (013 (020) (026) (033) (040) (044) (049) (008) (02) (020) (028) (0.39) (046) (051) (055)
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The CONNECT (Clinical Evaluation of Remote Notification

Efficacy and Safety of Automatic Remote Monitoring for to Reduce Time to Clinical Decision) Trial
Implantable Cardioverter-Defibrillator Follow-Up The Value of Wireless Remote Monitoring
The Lumos-T Safely Reduces Routine Office Device Follow-Up With Automatic Clinician Alerts
(TRUST) Trial Bolly Vitense, PrD# Yanping Chang, MS,§
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Catheter ablation of ventricular
arrhythmias

The NEW ENGLAND
JOURNAL o MEDICINE
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RESULTS
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MNumber at risk
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Kuck KH et al. VTACH trial. Lancet 2010;375:31—40
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h long-term
r tolerated

* Accordingly, there has been intense interest in developing
alternative treatment strategies

Go AS et al. Prevalence of diagnosed AF in adults: ATRIA Study. JAMA. 2001;285:2370 -2375
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2011 ACCF/AHA/HRS Focused Update on the Management of Patients With
Atrial Fibrillation (Updating the 2&)06 Guideline) : A Report of the American
College of Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines
2011 Writing Group Members, L. Samuel Wann, Anne B, Curtis, Craig T. January,
Kenneth A. Ellenbogen, James E. Lowe, N.A. Mark Estes I11, Richard L. Page,
Michael . Ezekowitz, David J. Slotwiner, Warren M. Jackman, William G.
Stevenson and Cynthia M. Tracy

Catheter ablation performed in experienced
centers® is useful in maintaining sinus
rhythm in selected patients with significantly
4 symptomatic, paroxysmal AF who have failed

Maintenance of Sinus Rhythm

Mo (or mizimel) treatment with an antiarrhythmic drug and
hesst disesse have normal or mildly dilated left atria,

normal or mildly reduced LV function, and
] no severe pulmonary disease.32-51 (Level of

Supsansa LVE Evidence: A)

Catheter ablation is reasonable to treat

symptomatic persistent AF.38.48.55-64 (] evel of

Evidence: A)

1. Catheter ablation may be reasonable to treat
symptomatic paroxysmal AF in patients with
significant left atrial dilatation or with
significant LV dysfunction.384855-84 ([ evel of
Evidence: A)




Percutaneous closure of the left atrial appendage versus
warfarin therapy for prevention of stroke in patients with
atrial fibrillation: a randomised non-inferiority trial

Dovi R Halimes, Vivek ¥ Reddy, Zoiean G Tur| Shepfal X Dosh, Horst Siewert, Maurice Bochbinger, Christopher MMulin Peter Sick, fovthe

PROTECT AF Investiantors”

Summary
Background In patients with non-valvular atrial Abrillation, embolic stroke is thought to be associated with left atrial
appendage (LAA) thrombi. We assessed the efficacy and safety of percutaneous dosure of the LAA for prevention of
stroke compared with warfarin treatment in patients with atrial fibrillation.

A Primary effcacy endpotnt .
Methods Adult patients with non-valvular atrial fibriltion were elgible for inclusion in this multicentre, randomised ci g 400 pasients
non-inferiority trial if they had at least one of the following: previous stroke or transient ischaemic attack, congestive i | 7.4/100 patient-
heart failure, diabetes, hypertension, or were 75 years or older. 707 eligible patients were randomly assigned in 2 i i
21 ratio by computer-generated randomisation sequence to percutancous closure of the [AA and subsequent — : I eeion
discontinuation of warfarin (intervention; n=463) or to warfarin treatment with  target international normalised ratio ; A | patient-
between 2-0and 3-0 {control: n=244). Efficacy was assessed by a primary composite endpoint of stroke, cardiovascular 005 o yeiislen - g vears
death, and systemic embolism. We selected 2 one-sided probability criterion of noninferiarity for the intervention of - #9067 5% (4035135 Voo 16 (3% 1 0-330)
at least 97-5%, by use of a two-fold non-inferiority margin. Serious adverse events that constituted the primary - ' :
endpoint for safety included major bleeding, pericardial effusion, and device embolisation. Analysis was by intention
to treat. This study s registered with Clinicaltrials.gov, number NCT00129545.

B Pricnary wety sndpeint

hatebtyof aem

Findings At 1065 patient-years of follow-up, the primary efficacy event rate was 3-0 per 100 patient-years (95% credible
interval {Crl] 1-9-4-5) in the intervention group and 4-9 per 100 patient-years (2-8-7-1) in the control group {rate
ratio [RR] 062, 95% Crl 0-35-1-25). The probability of non-inferiority of the intervention was more than 99-9%.
Primary safey events were more frequent in the intervention group than in the control group (74 per 100 patient.
vears, 95% Crl 5-5-9:7, vs 4-4 per 100 patientyears, 95% Crl 2.5-6-7; RR 1-69, 1-01-3-19).

Interpretation The efficacy of percutaneous dosure of the LAA with this device was nowvinferior to that of warfarin
therapy. Although there was 3 higher rate of adverse safety events in the intervention group than in the control group,
events in the intervention group were mainly a result of periprocedural complications. Closure of the LAA might
provide an alternative strategy to chronic warfarin therapy for stroke prophylaxis in patients with non-valvular atrial
fibrillation.

Lancet 2009; 374: 534—42
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Kim Fox et al. Guidelines on the management of stable angina pectoris. The task force on the management of stable angina
pectoris of the European society of cardiology. Eur heart j 2006 27:1341-1381



Ten-Year Follow-Up Survival of the Medicine, Angioplasty,
or Surgery Study (MASS II)

A Randomized Controlled Clinical Trial of 3 Therapeutic Strategies for

B Oavatog, EM, emavayyeiowon B Xuvolikr) Ovntotnta B Kapbiakn Ovntotnta B Enavayyeiwoeig @ EM B AEE

Hueb W et al. Circulation. 2010;122:949 -957



Death/Stroke/MI All cause mortality Cardiac death Repeat revascularization




Sub analysis by SYNTAX Score

No difference in MACCE between CABG and PCI in those with a
SYNTAX score of 0 to 22 (26.1% vs. 28.6%; p=0.57)

But for those with an intermediate SYNTAX score of 23 to 32,
there was a highly significant difference" in MACCE rate (21.5%
for CABG vs. 32% for PCI; p=0.006)

For those with a high SYNTAX score (>33), "mortality is double
in the PCI group compared with CABG (16.1% vs. 8.4%; p=0.04)
and MI 1s two to three times higher with PCI than with CABG
(9.3% vs. 3.9%; p=0.01)

In this highest-risk group, even the end point of death/stroke/MI
becomes significantly higher with PCI (22.7% vs. 14.6%; p=0.01),
and MACCE were much higher (40.1% vs. 23.6%; p<O. 001)
driven in large part by a 17% higher rate of revascularization in
this high-risk group at four years



Interventional Cardiology

Percutaneous Coronary Intervention Versus
Coronary Artery Bypass Graft Surgery ™=~ e

LTSS o

in Left Main Coronary Artery Disease  cuws m s

fore RCT
Beedit ol wr

A Meta-Analysis of Randomized Clinical Data PO 1 P

Davide Capodanno, MD,* Gregg W. Stone, MD,+ Marie C. Morice, MD,+ Theodore A. Bass, MD,§
Corrado Tamburino, MD, PuD*

Catania, Italy; New York, New York; Massy, France; and Jacksonville, Florida

1t M 1-Year Outcomes in Left Main Patients Revascularized by PCI or CABG

PCI CABG Absolute Difference Number Needed Number Needed
Endpoint (n = 809) (n=802) (95% Cl) to Treat to Harm

MACCE 14,5 (117/807) 11.8(93/790) 2.7(-06t06.0) - a7
Death/MI/CVA 5.3 (35/655) 6.8 (43/636) -15(-41t012) 67 —
Death 3.0 (24/807) 4.1(32/790) -11(-3.0100.8) 01 —
Mi 2.8(23/807) 2.9(23/790) -0.1(-18t016) —
CVA 0.1(1/707) 1.7(12/689) -1.6(-29t0 -0.6) 63 —
VR 11.4(92/807) 5.4 (43/790) 6.0(33t08.7) -

f '_‘fénces
in death (3.0% vs. 4.1%: OR: 0.74; 95% CIl: 0.43 to 1.29; p = 0.29) or Ml (2.8% vs. 2.9%; OR: 0.98; 95% ClI:
0.54 to 1.78; p = 0.95).

Conclusions In patients with LMCA disease, PCl was associated with nonsignificantly different 1-year rates of MACCE, death,

and MI, a lower risk of stroke, and a higher risk of TVR compared with CABG. (J Am Coll Cardiol 2011;58:
1426-32) © 2011 by the American College of Cardiology Foundation

Davide Capodanno, Gregg W. Stone, Marie C. Morice, Theodore A. Bass, Corrado Tamburino. PCI Versus CABG in LMCAD. A Meta-
Analysis of Randomized Clinical Data. JACC 2011;58:1426—32
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I-Stent Thromb DS1S
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E A
A prospective survey of pati_ents with valvulgr

Of
patients with severe, symptomatic, single VHD, 31.8% did not undergo intervention,
most frequently because of comorbidities.

Conclusion Surgery was denied in 4% of patients with severe symptomatic MR, Impaired LVEF, older
age, and comorbidity were the most striking characteristics of patients who were denied surgery. The
weight of age and LVEF in the decision do not seem justified according to current knowledge.

Conclusion Surgery was denied in 33% of elderly patients with severe, symptomatic AS. Older age and
LV dysfunction were the most striking characteristics of patients who were denied surgery, whereas
comorbidity played a less important role.




Percutaneous Interventions

Goals

of transcatheter valve therapy

o provide a tfreatment modality that is less invasive,

ssociated with equal or greater efficacy compared
with standard surgery, and

:E ; o IS potentially safer than more invasive procedures




Mltral

l—

» ,'. T2y
| et 2
- ':'_\“ '_'::_"'4

. MR remal
1S est na
pat en

INIE
S
1 -

4R g
[

. Med1 2540 agement al
progressmn of the disease

alter the

,L'. ¥
.y .

¥y - o o
“ & = {

e T
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severe MR or asymptomatic severe MR W1t eft ventricular (LV)
dysfunction or enlargement
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Percutaneous MV Repaernd Replacement

Site of Mechani Site of Mechanism =
A:'rtion anutic::n Device Status Major Limitations Action  af Action Devioe Status Major Limitations

Percutancous MV Repair Technologies

Parcutaneous MV Repair Technologies
Indirect annuloplasty

Edge-to-

. Coronnry
Results when performed winus FIM results, CS ar o distanoe from MA.

edge Randomized trial ) b dusak)
(leaflet, data presented a one.may n‘_"‘ + durable, sppronch Monare Fuoasibility study Possibility of coranary artery
S Possibility of iatrogenie MS. (cs ongoing, vomprossion.
plication) Temharing)
Pro-clinical : . 1M rosulls,

d | As for MltraChp Carillon Feasibility study As above
evelopment complele.

MitraClip

MitraFlex

. . FIM rosults,
Space Device thrombus formation. Poasibility study PO

00CUPIET  Pyroy Pro Phage 1 trial Residual MR or iatrogenic ongoing

(l(.\aﬂ(_ﬂ MS. CS at a distance from MA
coaptation) i Unequal tonsion on LA or MA
. ¢ ; St Judo device Animal modols Devics fract X \
oAt Scarring not precise with fabipe b scioshentboripre B

. R ; thrombus formation
P Animal models  residual MR, Leallet/eardiae i
ablation NIH-Corolages

: CS at a distanos from MA
structure perforation. SohRGloRe Animal models

Unoqual tonsion on LA or MA

Site of Mochani Site of Mochaaism
Adtion .::’l no:.m Mujor Limitations Action of Action Deovice Status Major Limitations

Percutancous MV Repair Technologies

Percutaneous MV Repair Technologies

Direct annuloplasty
Resudual loaflet prob or

restrsction with residanl MR
“Thrombus formation.

Mitralign FIM results Only posterior MA cinching

Transapioni-
Transsoptol
Artifeinl y Pro-clinieal
whord Bable Hevolopmont
Scarring not p Pagsiblo residual LV (and MA) HBAC Temporary h Re mini-th toumy. Lang-
& i MR or introgenioc M. Risk of cnrding i romodeling ) implant = torm offocts unknown.

structure perforation. Percutaneous MV Replacement Technologies

Endovalve-
aght s . Anchoring challenges. LV outflow
thorscotomy "m':::': Animal models obstruction. Parovalvular loaks.

Tranppienl P L“‘I:::u Anmimal modols

Accucinch GDS VIM results As nbove

Millipodae ring Pro-clinieal Foasibility and stability of fixation
HyRLom unknowi

Chordal implants

As nbove

ReCar As above

Mitral salutions

Valve implants

MiCardin

T plal CnrdLulQ JPN-:'Jmmnl

o

Paul T.L. Chiam, and Carlos E. Ruiz. JACC Intv. 2011,;4;1-13



Left atriaen

Incomplet= coaptation
of mitral leafiets resulting ’
in rogutgitation ; > Antorion leaflet

Posterior lnallet

Mitrai-valve dip is sdvanced
through  catheter that Is placed
in the femoral vein, proceeds
wp the inferior vena cava

into the right atrlum, and
£rosses the atrisl septum
- into the Jeft The mitral leaflets are grasped
ek 05 and the dip dosed to
{ E coapt the leaflets

The device is steered until aligned over
the origin of the regurgitant jet, and
the open clip Is advanced into
thie left venitricle

Mitral vabve

Reduced regurgitntion
By _ during systole

with closed clip

Mitral valve
during diastole

Edge-to-edge approximation
of leaflats by the chip

Left ventricle

Edge-to-edge approximation
of Muaflety by the clip
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eldman, M.D., Elyse Foster, (ISignifi.planthR (31-'7_41-!-1)|l Kar, M.D., Michael ). Rinaldi, M.[D
e o Cann Coonopeclfic Anatomical Criterial T T e

etsou, M. D Joseph M Massaro, Ph.D and Laura Mauri, M. D, for the EVEREST |l Investigatars

BACKGROUND

Mitral-valve repair
volves the percutayreous implantation of a clip that grasps and approximates the
pf the regurgitant jet.
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regurgitation at 12 months. The

N: 184 r adverse events within 20 days. N:95
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EVERES
12 Month Eff cy a

6% 6%

Primary Endopoint Death Surgery for MV Grade 3+/4+ MR MACCE
Dysfunction




3+/4+  18.5%

o

Baseline 12 Months Baseline 12 Months

e n=119 n=80 n=67



Baseline 12 months "Baseline '12 months'
n=124, Matched data n=66, Matched data



. g
g . i
i s _". e 7 B
# 5 W M. 8L i
[ ] . . e ! ) L +
L A ¥
]C‘ 1 A 5 g
s o )
e P ¥
O . i GaINC IS ; Ll
L e o
o ’
A A
" . L Sy
& ' IR
- X
[ ¢ i £
v s o~
v

y o e
PR FIRCE

. Valvular Q0T
1mp ta

»

placement
(A ) has been t otion until
transcatheter aor on (TAVI) has
been introduced in clinic al practice as alternative

treatment option for high-risk patients with severe,
symptomatic aortic stenosis

Varadarajan P et al. Eur J Cardiothorac Surg. 2006 Nov;30(5):722-7
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Current Generation Transcatheter Aortic
Valve Ther 1ples

Edwards SAPIEN™ THV ik ',:foreValve Revalving
Balloon expan “:{5.;“ b SO v temTM 1f expandable

R

"_&. L‘ 1\ A

*Stainless steel & recently *Nitinol support structure
nitinol support structure Porcine pericardial valve
Bovine pericardial valve *26 & 29 mm diameter

20, 23, 26 & 29 mm diameter
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* Porto i)ul'n‘i‘ 1 ,ii'.‘-* ension
« Porcelain aorta (confirmed with CT )
* Degenerative neurological disorders

* 50% probability of death or hospital discharge



PARTNER Trial

Symptomatic Severe Aortic Stenosis

Total = 1,057 patients
e Inoperable | \/S6hic

ASSESSMENT:

N =699

I

Transfemoral (TF) Yes |

U

N =244 N =248 N =104 N =103 E N=179 N=179

TF TF Standard
TAVR TAVR TAVR Therapy

Primary Endpoint: All-Cause Mortality at 1 yr Primary Endpoint: All-Cause Mortality
Over Length of Trial (Superiority)

Co-Primary Endpoint: Composite of All-Cause Mortality
and Repeat Hospitalization (Superiority)

(Non-inferiority)
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Transcatheter Aortic-Valve Implantation for Aortic Stenosis
in Patients Who Cannot Undergo Surgery

Martin B. Leaon, M .D Craig R. Smith, M. D., Michael Mack, M.D D. Craig Miller, M. D., Jeffrey W. Moses, M.D.,
Lars G. Svensson, M.D., Ph.D_, | Murat Tuzcu, M.D., John G. Webb, M.D., Gregory P. Fontana, M.D.,
Ra) R. Makkar, M )., David | Brown, M. LD Peter ( Block, M.ID., Robert A Guyton, M. D,
o D. Pichard, M.D., seph E. Bavaria, M.D., Howard ( Herrmann, M.D., Pamela S, Douglas, M.D.,
John L. Petersen, NV Jodi ). Akin, M.S_, William N. Anderson, Ph.D., Dusclasc Wang, Ph.D.,
Stuart Pocock, Ph.D., for the PARTNER Trial Investigataors

ABRSTRACT

BACKCROUND
Many patients with severe aortic stenosis and coexisting conditions are not candi- Cohort B Populatlon Profile 1
dates for surgical replacement of the aortic valve. Recently, transcatheter aortic-valve
implantation (TAVI) has been suggested as a less invasive treatment for high-risk

patients with aortic stenosis.
METHOOS Mean age 83y
We randomly assigned patients with severe aortic stenosis, whom surgeons considered
not to be suitable candidates for surgery, to standard therapy (including balloon aortic
valvuloplasty) or transfemoral transcatheter implantation of a balloon-expandable

: NYHA Class III-IV 93%

bovine pericardial valve. The primary end point was the rarte of death from any cause.

RESULTS

A total of 358 patients with aortic stenosis who were not considered ro be suitable can-
didates for surgery underwent randomization at 21 centers (17 in the United States). COPD, 02 dependent 230/0
At 1 year, the rate of death from any cause (Kaplan—Mecier analysis) was 30.7% with
TAVI, as compared with 50.7% with standard therapy (hazard ratio with TAVI, 0.55;
O95% confidence interval [CI], 0.40 ro 0.74; P<0.001). The rate of the composite end PVD 280/
point of death from any cause or repeat hospitalization was 42.5% with TAVI as com-~ 0
pared with 71.6% with standard therapy (hazard ratio, 0.46; 95% Cl1, 0.35 to 0.59;
P<0.001). Among survivors at 1 year, the rate of cardiac symproms (New York Heart X
Association class 111 or IV) was lower among patients who had undergone TAVI than Porcelaln aorta 15%
among those who had received standard therapy (25.2% vs. 58.0%, P<0.001). At 30 days,
TAVI, as compared with standard therapy, was associated with a higher incidence of
major strokes (5.0% vs. 1.1%, P 0.06) and major vascular complications (16.2% vs. .

1.1%, P<0.001). In the year after TAVI, there was no dclcrior;uioln in the functioning Chest wall deformlty 7%
of the bioprosthetic valve, as assessed by evidence of stenosis or regurgitation on an

echocardiogram.
CONCLUSIONS CAD 71%
In patients with severe aortic stenosis who were not suitable candidates for surgery,
TAVI, as compared with standard therapy, significantly reduced the rates of death from
any cause, the composite end point of death from any cause or repeat hospitalization, Frail 230/
and cardiac symptroms, despite the higher incidence of major strokes and major vascular Y
events, (Funded by Edwards Lifesciences; ClinicalTrials.gov number, NCTO0530894,)




Inoperable PARTN ER
Primary Endpoin t: All-Ca

g HR [95% CI] =
0.54 [0.38, 0.78]
P (log rank) < 0.0001

Leon et al, NEJM 2010; 363:1597-1607




o
and 61% reduction in cardiovascular mortality at 1 year
compared with standard therapy

vEchocardiographic criteria such as aortic valve area and
mean aortic valve gradients, and symptom criteria such as
NYHA class, also demonstrated a significant improvement

vPreliminary cost-effectiveness analyses indicate
significantly increased life expectancy at an incremental
cost per life-year gained

vThe procedure is complex and fraught with numerous
complications
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Transcatheter versus Surgical Aortic-Valve Replacement
in High-Risk ?atients

it ML Wartimn B, Leon, M. 1D Michael ), Mazk, M. LD D, ¢ a‘p Miler, WD Jeffrey W, Maoses, M. D
ars G. Svensson, M.D., Ph.D., | Murat Tuzcu, Mo e . YWelbas MDD, Greopory P. Fontana, M.D._,
Ra; . Makkar, M.D., Mathew Williams, M.D., Todd Dewey, N w Samir Kapadia, M.D., Vasilis Babaliaros, M.[D.,
Vinod H. Thourani, M.D., Paul Corso, M.D., Augusto D. Pichard, M. D., Joseph | Bavaria, M. .D.,
Howard C. Herrmann, M_.D_, Jodi ). Akin, M.S_, Williarm N. Anderson, Ph.D., Duolaoc Wang, l"l.J“

and Stuart ). Pocaoack, Ph.D., for the PARTNER Trial lrn/»"-.IH,n.l-H‘—'

ABSTRAC

BACKGROUND
The use of transcatheter aortic-valve rcpl.u.cnu_nt hac eoen ~1hown o] Qice reali The authors® affiliations are listed in the
among hlgh risk patients with aortic <- - 1d: or erics Appendix. Address reprint requests to
& 5 . = r Dr. Smith at Columbia University Medi
3 5 cen (()_n’l]."ﬂl(‘d. in a randomized cal Centar—New York Presbyterian Hos-
Peandidates for surgical replacement. pital, 177 Fort Washington Ave., Milstein
Bldg. 7-435, New York, NY 10032, or at
METHODS crsZ2apcolumbia.edu
At 25 centers, we ran-lanly .1\\1pnc~<l ®
der 1 s 1 = 21 : A = X g “The Investigators, institutions, and re
to ll nder go cit 1C' trinscatheter 4 search arganizations participating in the

Placement of Aortic Transcatheter Valves
(PARTNER) trial are in the Supplementary

replacement.
k Appendix, available at NEJM . org

hypothesis w
N Engl) Med 2011;364:2187-98,

RESOLLTS
Copyright &) 2011 Maxsachusetts Medical Society

The rates of d

the surgical -

(P=0.44),

ltmit of th

percentage points; P=0.001 for noninh_rlurny). The rates ot'nnnior stroke were 3.8%
in the transcatheter group and 2.1% in the surgical group at 30 days (P=0.20) and
5.1% and 2 4%, respectively, at 1 year (P=0.07). At 30 days, major vascular compli-
cations were significantly more frequent with transcatheter replacement (11.0% vs.
3.2%, P<0.001); adverse events that were more frequent after surgical replacement
imcluded major bleeding (9.3% vs. 19.5%, P<0.001) and vew=oncet atrial fibrillation
(B8.6% vs. 16.0%, P=0.006). More patients undergoing transcatheter replacement had
an improvement in symptoms at 30 days, but by 1 year, there was not a significant

Lerwveen-grgup difference. 298 260 147
CONCLUSIONS

Inn high-risk patients with severe aortic stenosis, transcatheter and surgical proce-
dures for aortic-valve replacemens were associated with sionilar rates of survival st

1 vear although there were important differences in periprocedural risles, (Funded by
Edwards Lifesclences; Clinical Trials.gov number, NCT00530894.)
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Weighted Meta — Analysis of Early and Late
Clinical Outcomes after CoreValve TAVI in
Seven National Registries

Vascular

P 3 ctv
Registry |
= s Compls, %

Stroke, % PPM, % Survival,

70

Italian! 2 1.2 16.6 94.1
Belgian? - 5 23 91
French? 66 : 4.5
Spanish* 108 . 0
UK5 460 - 4.3
German® 588

Australia-
NZ7

Average 2156 97.8 5 - 28.7
95% CI 96.4-99.2 20.6-36.8

118 . . : 40

Carlos E. Ruiz et al. PCR 2011
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THE FUTURE

subspecialization in
the pursuit of

technical virtuosity &

clinical excellence



Xeno

Great

expansion and
broadening of transpla
indications for ntation

CRTs & ICDs

Improvement
of mechanical
assistance for
long term
management



Increasing
application of
pharmacogenomics

Gene informed
therapy
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CONCLUSIONS

 The principal role of the cardiologist will change
from recognizing and managing established dlsease
as 1s the case today, to interpreting and applying

genetic information in prevention and treatment in
2020 and beyond

« The grand goal, of course, 1s to eliminate
cardiovascular disease as a major threat to long,
productive life

« It 1s hoped this will be well underway by 2028, the
400th anniversary of William Harvey’s discovery of
the circulation and the 125th anniversary of Willem
Einthoven’s development of the string galvanometer
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Radiofrequency Calh;}ler Ablation of Atrial Fibrillation: A Cause of Silent
Thromboembolism? : Magnetic Resonance Imaging Assessment of Cerebral : Asymptomati :
Thromboembolism in Patients Undergoing Ablation of Atrial Fibrillation InCIde!lce of " lntracra.nlal :
Fiorenzo Gaita, Domenico Caponi, Martina Pianelli, Marco Scaglione, Elisabetta Embolic Events After Pulmonary Vein Isolation
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Has the Silence Finally Been Broken? SUNNORS 0 S\ VR Sy i D

Jonathan S. Steinberg, and Suneet Mittal

J. Am. Coll. Cardiol. 2011:;58;689-691
doi:10.1016/j.jacc.2011.05.014

@ Eurcpue {2011) 13,3744 CLINICAL RESEARCH
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Incidence of Silent Cerebral Thromboembolic Lesions After
Atrial Fibrillation Ablation May Change According to = 8 - . .
Technology Used: Comparison of Irrigated Radiofrequency. MEDAFI-Trial (Mlcro-embollzatlon dur'ng
Multipolar Nonirrigated Catheter and Cryoballoon ablation of atrial fibrillation)' comparison of
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40 PCI centers, 10 pPCI centers
20000 AMI hospitalizations
12000 STEMI hospitalizations

STEMI:
- 9% pPCI,
— 41% Thrombolysis,
— 50% none

20000 PClIs annually = 5% pPClIs
Symptoms —FMC time delay:120 min
FMC-balloon time delay:95 min
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Vascular access

Radial versus femoral access for coronary angiography and
intervention in patients with acute coronary syndromes
(RIVAL): a randomised, parallel group, multicentre trial

t S jolly, Salim Yosuf, jeho Cakens Ko Memala, Oents Xawer. Petr Widmsky Ande) Sudo) Matti Niemeda, Vicent Valmevy Bast5 Lewss
Alwerd Averom f"';irx;v,\f. Gabriel Sty Sond V0o Pegay Gao, Rizwan Af2al ( ey, Susan Chvolawchs Shamie 8 Mehta for the

RIVAL triad growsp*

Summary

fdackground Small trials have suggested that radial access for percutaneous coronary intervention [PCI) reduces
vascular complications and bleeding compared with femoral access. We aimed to assess whether radial access was
superior to femoral access in patients with acute coronary syndromes (ACS) whoe were undergoing coronan
anglography with possible interveation

Methods The Radlal Vs femorsAL access for coronary intervention (RIVAL) trial was a randomised, paralle] group,
multicentre trial, Patients with ACS were randomly assigned (L1} by a 24 h computerised central autonsated voice
response system to radial or femoral artery access. The primary outcome was a composite of death, myocardial
infarction, stroke, or non-coronary artery bypass graft {(non-CABG)-related major bleading at 30 davs. Key secondany
outcomes were death, myocardial infarction, or stroke; and non-CABG-related major bleeding at 30 davs. A masked
central committee adjudicated the primary outcome, components of the primary outcome, and steat thrombosis, All
other outcomes were as reported by the investigators. Patients and investigators were not masked to treatment
allocation. Analyses were by intention to treat. This trial is registered with ClinicalTrials.gov, NCT01014273

Findings Between June 6, 2006, and Nov 3, 2010, 7021 patients were enrolled from 158 bospitals in 32 countries.
3507 patients were randomly assigned to radial access and 3514 to femoral access. The prinan outcome occurred in
125 (3.7%) of 3507 patients in the radial access group compared with 139 (4.0%) of 3514 in the femaoral access group
{hazard ratio [HR} 0.92, 95% CI 0.72-1.17; p=0.50). Of the six prespecified subgroups, there was a signiicant
interaction for the primary outcome with beneht for radial access in highest tertile volume radial centres (HR 0.49,
95% CI 0-28-0.87; p=0-015} and in patients with ST-segment ebevation myocardial infarction (060, 0-38-0.94;
el 026). The rate of death, myocardial infarction, or stroke at 30 days was 112 (3.2%) of 3507 patients in the radial
group compared with 114 (3. 2%) of 3514 In the femoral group (HR 0.98, 95% CI 0.76-1.28; p=0.90). The rate of
non-CABG-related major hleeding at 30 days was 24 {0.7%) of 3507 patients in the radial group compared with
33 {0-9%) of 3514 patients in the femoral group (HR 0-73, 95% CEO.43-1-23; p=0.- 25). At 30 duys, 42 of 3507 patients
in the radial group had large haematoma compared with 106 of 3514 in the femoral group (HR 0-40, 95% Cl
0.28-0.57; p<0.0001). Psendoaneurysm needing closure occurred in seven of 3507 patients in the radial group
compared with 23 of 3514 in the femoral group (HR 0-30, 95% CT10. 13-0.71; p=0.006)

interpretation Radial and femoral approaches are both safe and effective for PCL. However, the lower rate of local
vascular complications may be a reason 1o use the radial approach

Radial Femoral Hazard ratio pvalue
(n=3507) (n=3514) (95% CI)

Primary outcome

Death, M|, stroke, or non-CABG
bleeding at 30 days

128 (37%) 139 (4.0%) 092(072-117)
Secondary outcomes at 30 days

Death, MI, or stroke 112 (3-2%) 114 (3 2%)
Non-CABG major bleeding 24 (0.7%) 33 (0-9%)
Death 44 (13%) 51 (1-5%)
Mi 60 (1.7%) 65 (1-9%)
Stroke 20 (0-6%) 14 (0-4%)
Secondary outcomes at 48 h

Death, M1, stroke, or non-CABG 50 (1.4%) 65 (1.8%)
bleeding

Non-CABG major bleeding 11 (0-3%) 18 (0-5%)
Death 9 (0:3%) 15 (0-4%)
M 29 (0.8%) 31(0.9%)
Stroke 7(0:2%) 6 (0:2%)
Other secondary outcomes

098 (076-1.28)
073 (0-43-1-23)
0.86 (0.58-1-29)
092 (0-65-1-31)
1.43 (0.72-2.83)

077 (0.53-111) 017

0.61(0-29-1-30) 0.20
0.60(0.26-1.37) 0.23
0.94 (056-1.56) 080
117 (039-3.48) o078

1:01 (0-95-1.07) 0.83
3:82(2:93-4-97) «0-0001
037 (0-27-0.52)  «0.0001
0.84 (0.65-1.10) o2

PCI success* 2204 (95-4'%) 2235 (95-2%)
265 (7-6%) 70 (2-0%)
131 (3-7%)

118 (3-4%)

Access site crossover
Major vascular complications 49 (1-4%)
Minor bleeding 100 (2.9%)
Safety outcomes

Non-CARG TIMI major bleeding 19 (0.5%) 19 (0.5%)
CABG-related bleeding 48 (1-4%) 48 (1-4%)
Non-CABG-related blood transfusions 39 (1-1%) 45 (1-3%)
99 (2-8%) 98 (2:8%)

100 (053-1.89) 1.00
100 (0:67-1-49) 1.00
087 (0:56-1-33) 051
All blood transfusions 1.01(076-1-33) 0.95
Post-hoc exploratory outcomes

ACUITY major bleeding t 66 (1.9%)

Death, M, or stroke, or ACUITY 167 (4.8%)
major bleed?

Non-CABG major bleeding and major 67 (1.9%)
vascular complications

Death, M1, stroke, non-CABG major
bleeding, or major vasculay
complications

157 (4-5%)
256 (7.3%)

043 (0.32-057) «0.0001
0.65(053-078) «0.0001

157 (4-5%) 043 (0:32-057)  =0-0001

167 (4-8%) 260 (7-4%) 063 (052-0.77) ~0:0001

Data are number (%), Ml=myocardial infarction, CABG« coronary artery bypass graft. PClepercutaneous coronary
Intervention. TIMI=thrambolysis in myocardial infarction. ACUITY=Acute Catheterization and Urgent Intervention
strategy. “As a proportion of patients who had PCE = 2311 in the radial group and n=2349 in the fumoral group
tLarge haematomas diagnosed as per Investigator's clinical decision.

Table 3: Primary, secondary, safety, and exploratory outcomes

Jolly SS, Yusuf S, Cairns J, et al; RIVAL Trial Group. Lancet 2011;377:1409-20




Stenting

Heparin plus a glycoprotein lIb/llla inhibitor versus bivalirudin
monotherapy and paclitaxel-eluting stents versus bare-metal ' - B

stents in acute myocardial infarction (HORIZONS-AMI): final ] e e
3-year results from a multicentre, randomised controlled trial B b

Summary
Rackground Primary sesalts of the HORIZONS-AMI trial hove boen provioasdy soported [n tib el soport, we
e o aveess Lvear oudcomes
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AN G uortdty (8
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mundhwerap had bower ttes of slhcause montaley (59% 0 77K difference <195 |35 0 0.2) HR 0.5
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" all-carzse moetdity (C), and difnite oc probable stant thy {i b doenly aliocated to secebee pacitanel-eletiong stents or Dare-rmwtad stests
Shuomboch was high {24 5%) i both groups. 1ttt ritis

interpeetation The efiectheness and sdets of bdeudin mostheraps and pacitnsl euting swenting ae sustained 3
§vwars for putients with STEMT undetgoing pritmany percutaneous comman menention

Stone GW et al; HORIZONSAMI Trial Investigators. Lancet 2011;377:2193—-204



Thrombectomy
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Thrombus aspiration in ST elevation myocardial

infarction: comparative efficacy in patients treated

early and late after onset of symptoms

Maria De Vita,' Francesco Burzotta,” Italo Porto,” Dariusz Dudek.? Thierry Lefévre,®

Thrmbus Aspirat'mn During Pﬁmary E?rlo Tgmi.“ Waldemar Mielecki,” Giampaolo Niccoli,” Giuseppe G L Biondi-Zoccai,”
thppo Crea”

Percutaneous Coronary Intervention Improves powACT st iy s gy depsrens on he

Myocardial Reperfusion and Reduces Infarct Size o o b e T R 3 W I

The EXPIRA (Thrombectomy With Export Catheter
in [nfarct-Related Artery During Primary Percutancous
Coronary Intervention} Prospective, Randomized Trial

Gennaro Sardedls, MDD, FACC, FESC," Massimo Mancone, MD,* Chaara Bocciarelli-Duocer, MD,'3
Lucimo Agati, MD," Raffacle Scardala, MD," lcopo Carbooe, MD,t Marco Francone, MDDt
Angelo Di Roma, MD,* Gralia Benedetti, MD,* Giudia Conti, MD,* Francesco Fedele, MD*

Roume, Ttaly; and London, United Kingdsm
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Safety of Percutaneous Left Atrial Appendage Closure : Results From the
Watchman Left Atrial Appendage System fm‘gEmlmllc Protection in Patients
With AF (PROTECT A*’) Clinical Trial and the Continued Access Registry

Vivek Y. Reddy, David Holmes, Shephal K. Doshi, Petr Neuzil and Saibal Kar

Table 2. Safety Event Rates in PROTECT AF and CAP
PROTECT AF PROTECT AF

PROTECT AF Early Late First 3 Patients Other Patients CAP P
Procedure time, mean+SD, 62+34 67136 58+33 82+40 55+29 50+21 <0.001
min
Implant success, n/total (%) 485/542 (89.5) 239/271(88.2) 246/271(90.8) 133/154 (86.4) 352/388 (90.7) 437/460(95.0)  0.001

Procedure/device-related 42/542 (71.7)  27/271(10.0) 15/271(5.5)  19/154(12.3) 23/388(5.9)  17/460(3.7) 0.007
safety adverse event
within 7 d, nftotal (%)

Serious pericardial effusion ~ 27/542 (5.0)  17/271(6.3)  10/271(3.7)  10/154(6.5  17/388(4.4)  10/460 (2.2) 0.019
within 7 d, nftotal (%)

Procedure-related stroke, 5/542 (0.9) 32711 (1.1) 2/271 (0.7) 11154 (0.7) 4/388 (1.0) 0/460 (0) 0.039
n/total (%)

P values are from x* tests or ANOVA tests as appropriate.

*From tests comparing the PROTECT AF cohort with the CAP cohort.

tFrom tests for differences across 3 groups (early PROTECT AF, late PROTECT AF, and CAP). By definition, early and late refer to the first half and second half
of the entire cohort of patients enrolled in PROTECT AF.

From tests for differences between the first 3 patients implanted at any given institution in PROTECT AF compared with all subsequent patients implanted at that institution.

Circulation 2011, 123:417-424
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1-Year Results from combined Cohort I and

Cohort II of The SOURCE Registry
for more than 2300 patients

KM 1-YEAR SURVIVAL

All (N=2307)
== Cohort ONE (N=1038)

——Cohort TWO (N=1269)

-]
s T m---“

30 Days 90.5% 91.2%  89.8% ns

1 Year 76.5% 76.0% 77.0% ns

2 Years 67.7% 67.5% 67.8% ns

9 12 15
Time to Death (Months)



1-Year Results from combined Cohort I and
Cohort II of The SOURCE Registry
for more than 2300 patients

KM 1-YEAR SURVIVAL

= All (N=2307)

=—=Transfemoral (N=920)

=—Transapical (N=1387)

Survival

R srvival | a0 | o [ ]
"] 30Days 90.5% 92.5% 89.1%

*| 1Year 76.5% 80.1% 74.2%
=7 2Years 67.7% 72.2% 64.7%

12 15

9
Time to Death (Months)




PREDICTORS FOR 1 YEAR MORTALITY
(Multivariable analysis)

TRANSFEMORAL TRANSAPICAL

 ———

INCREASEDMORTALITY | p  Hazard Rat

Smoking 00001 Scaled LogEURO Score /10] 0 11

Renal insuficiency / Failure 0.0003 Renal insufficiency / Failure 00002 151
Scaled LogEURO Score (/10) 0.004 Liver disease 0,009 18

Carotid endarterectomy [ Carotid stent 0.01

DECREASED MORTALTY

. Female 0002 068

DECREASEDMORTALTY | p [haardRao
Carotid artery stenosis (over 50%) 0006 029
Hyperlipidemia / Hypercholesterolemia 0006 0,65

Hyperlipidemia | Hypercholesterolemia 0,003 0.73
Product valve size 26 0002 068




