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Fundamental Findings

* No relationship between alleles and placebo
event rates

* Alleles are NOT associated with reversal of
treatment affoct

* Galn of function carrier state MAY be
associatod with exaggeraled treatment effect in
ACS, however.,
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Possible Interpretation

# Multiple studies in acute ACS with high
PCl rates seem to show relationship
between loss of function and outcomes

* These 2 studies show no definitive
relationship between alleles and
outcomes or treatment effect—both are
dealing with “chronic phase”

* Perhaps genotype matters in acute
phase with high rate of PCI, but not
during the chronic phase
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3-Year Interim Results of the
Percutaneous MONARC™ System for the
Treatment of Functional Mitral
Regurgitation
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EVOLUTION | Study w

*  Prospective, multi-center feasibility study

*  Primary objective of the study is to evaluate the
acute safety (30d, 90d) of the MONARC system in
treating functional mitral regurgitation in heart
fallure patients

= Secondary objective of the study is reduction in MR
by at least one grade at 90 days

Inclusion / Exclusion Criteria u

INCLUSION EXCLUSION
* Functional mitral valve * Organic mitral regurgitation
regurgitation : dilated or * Ischemia requiring cardiac
lschemic cardiomyopathny revascularization within 3

* MR grade 2+ to 4+ ona months prior to or planned
scale of 4+ after the implant procedure
+ Coronary Sinus Dimensions. = Implanted cardiac defibrillator
— Target Area i 2 14 cm and {ICD] or pacing leads within the
5 18 em in length, coronary sinus
= Distal section of Target * Ejection Fraction < 25%
Area, the ANBZImmin . poderate to severe mitral
diameter annulus calcification

&

The Edwards MONARC System

Population: 72 Patients Enrolled Q:J;r

Age T0+f- 10 yoars [37-50)

Procedural Success w

Patients Enrolled

n=7l

Dovice implambod Device not implanted
=59 [B2%) =13 {18%}

= Procedural Time: = Tortuois Analomy

B4+ 58 min = Size Ouiside of Ofened
Range

@

Cofonary artery disesss Dreerall BE%
Myecardial infarction 57H
CABG 4T
PTCA A0%
MYHA CLASS | %
CLASS I A%
CLASS i S0%
CLASS IV %
Congestivie Heart Failune 57N
[
i

=%

Study Population at 3 Years

TTE included in Anaysin

n=ll, matched palients @
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Long Term Follow Up to 3 years: &-J

NYHA Class
NYHA Class Population Distributhon P o i [ el
3 Year Data [r=17, matched patients | Mem 17 1
L LTy ] ]

Purcent of Subjects
g 88853

Pra-Procedurs 3 Year

Tirme Print @
i

Long Term Follow Up to 3 years: @gj

MR Severity
MR Grade Population Distribution = har g
3 Year Data [n=13, matched patnis) —— 1% T
=0 LETS 2
e [ F) ]
g L1
5 i = Grade 4
40N = Grade 1
= Grade I
i = Grade 1
o
Pre-Piocedure 3fear

e @
s

Artery compression @w

Compression of & masginal branch saen in10 pis, 3 pls had a elinkcal avent
Cine sk succasiully stanbod. orsh Case mmadlvad dall, and ona Sed ot day 551

44'% ol pis in EVOLUTION |

5E% of pls in EVOLUTION | @

EVOLUTION | Learning |G

+ Implantation in the coronary sinus is feasible, easy
and reproducible
+ 3 year data with the MOMNARC system shows:
— At 36-months, 64% of patients are event-free
= Encouraging 36-months results compared to baseline
* MR reduction
* Clinkcad Tunctional NYHA cliss reduciion
* Developed understanding of potential compression
risk to adjacent arteries

=
Conclusions (Q’J

= EVOLUTION | solely designed as a safety study
= Small 3-year sample size
= Mo controd group
— Uimited insight in guantifying clinical benefit

» EVOLUTION Il is underway:
= Designed with the learning from EVOLUTION |, the largest
single study with longest term follow-up of C5 devices
= With a prospective control group
— MR and Hemodynamic responses
= Clinical Outcomes: NYHA, GMWT, QoL

&

ISAR-TEST-4: Two-year results

Comments from Jean Marco, FESC

ISAR-TEST-4: Two-year results
Method

One biodegradable polymer (BP) DES
L
Two permanent polymer (PP) DES
(Cypher & Xience)

Non-inferiority trial : A= 3%
1" EP: Composite of clinical events
Sample size calculation of 2600 patients
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ISAR-TEST-4: Two-year results
Results

*  Efficacy (TLR)
* @ oo ywar T REN v 94K
= Etwoyear - 110N v 11.7TH
= Lomdm 2 2% v 2.3 |NS)
« Safety
Carcline deathy/hii relited 1o T
* @ ond e 6INVEEIN
= @ iwe yeaes 71N W TIN
* Lomsa 0E% %ovs 1.O% % (N5}
= 4fend thromban
« @ oneyear: L% v 1.5%
= i@ o year - L1% v LR (NS]

e dv OW

ISAR-TEST-4: Two-year results
Limitations

* Two Permanent polymers
* Cypher ¢ Xience
* Late inflammatory response related to polymer {sumpsy
* Cypher but not with Xience
= Cardiac death/MIi related to target vessel/TLR@E@ 1 year
= Cypher: 15.2%
— Mience: 13.6% (NS)
= & : not avaltable at 2 years ?
Longer FU: needed

ISAR-TEST-4: Two-year results
Conclusion
* Primary composite endpaoint
* A=1%

+ Biodegradabbe Palymer DE(Yucon|= non-inferior to the two
Permanent Polymen| Cypher-Xience)

Longer FU is needed
* Mot possible to extend this conclusion to
— others DES with PP
— others DES with BP

ISAR-TEST-4
Biodegradable Polymer
Versus Permanent Polymer DES:
Two-Year Outcomes from a
Large-Scale Randomized Trial
R.A, Byme, A, Kastrati, K. Tiroch, 5. Massberg, A. Wieczorek,

K-L. Laugwitz, 5. Schulz, J. Pache, M. Fusaro, M. Seyfarth,
A. Schomig, J. Mehilll

Deutsches Herzzentrum & 1, Med, Klinlk rechis der lsar
Technische Universitit Munich Germany

Higes Thrmhonin, n o= 4950 paimria T

Barw mrisl vdarr

nm Delayed Arterial Healing

~ The pathological substrale underlying these
events is delayed arterial healing and

polymer coatings seems to play a central role



~ Biodegradable polymer stent coatings offer
potential lo improve arterial healing and
decrease late adverse evenls

@ e TASTTRALK
E3C HOT LINE

Randomized, non-inferiority trial of three limus
agent-eluting stents with different polymer
coatings: the Intracoronary Stenting and
Angiographic Results: Test Efficacy of 3 Limus-
Eluting Stents (ISAR-TEST-4) Trial!

Bobert & Byree®, Adnan Kastreti!, Sobastian Kuiner!, Steflen Mambarg',

K. Assstne Bivkmeber®, Karl-Ladwig Laugwoaa !, Stelanke Schula!, parges Pache',
Haribvdians Fuiam", Melibber Seplarth’, Allser) Schubong ™, ind JuSnia Mehilli'

for the Intracoromary Seming and Angiographic Bmudo: Te Effcacy @
of 1 Lisms-Eluting Stenrs [TEAR-TEST -] Investigators

ISAR-TEST-4

Two-year Outcomes

-
nim Baseline clinical characteristics

i iy pertansion

Diabetes. %

v

Hypa

Prior ypass suagedy

Prior MI. %

nm ISAR-TEST-4 Study Design
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ISAR-TEST-4 Trial

ISAR Stent Projoct

Biodegradable
polymer (BP) DES

Yiulkon PC Cl
VA

i h
Permanent o |

Hiad dabl by
polymer (PP) DES T A e
- R Micropoirods thin-atrul (87 pm)

J1EL stainiess steel

Wyrras o1 0l E 7009

ISAR-TEST-4
- Primary Endpoint -

Cardiac death, TV-related Ml or TLR at 12 months

L]

Lt

2603 ptienis anrolled al two
Primary Endpoint cenires in Munich, Germany
cardiac death, M1 relatad 1o th

largel vassel or TLR ol 12 months

Inclusion Criteria anlir 1
Ischamic symptoms or avidence , 4

of myocardial ischemia and I-
presence of 250% stenosts in
native coranary arteries

Angingapeic Angasgraphic
Enllow-up Folyar-aip ab
B8 mos (TSR] B-8 maan [THN)
2 yaars [T3%) 3 yemn k)
Excluséon Critoria '

Targel kesion in left main stem

Instent restenasis lesion Chirscal fodlore- Chnlcal Tofw

upr ot I yoars p a3y
|9 ) BN

nim Baseline clinical characteristics

Muthilasaan P,

LV ggaction frachion, %
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RR 0.28 |95% Cl, 0,73-1.31), P=0.ES

Permanoent Polymer DES 7.2%

Biodagradable Polymer DES 7.1%

B 10 12 14 18 18

Monhs alter randomazalion

nim Definite Stent Thrombosis

Early (<30d)
Late (30d-1y)
BY, late (>1¥)

g
1.0 L)
i an fa
r: . . . .
(B 2 yrs 1 yr

2y

B BP DES B PFPDES

Cardiac death/myocardial infarction

AR 054 [95% Cl. 0,78-1.13], P=051

Permanent Polymaes DES 17.4

i e

mh* Polymar DES 16.4%

B 10 12 14 16 186 20

Monhs after randomezalion

Definite/probable stent thrombosis

RR D.ET |95% Cl, 0.34-1,13], P=0.24

Parmangni Palymear DES 1.7%

Biodegradable Polymer DES 1.1%

B 10 12 14 16 18 20 22 24
Konths afler randomization

Target lesion revascularization

100

RA 083 [95% CI, 0.74-1.18) P=0 .55

ant Polymes DES 11.7%

Biodagradable Palymar DES 11.0%

16 18 20 22

-8 m 2 yra" &-8m 2 yrs'

W BF DES " F pompoaie B PP DES
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Conclusion

~ In the setting of a real world randomized trial
BP-DES and PP-DES are associaled with
similar clinical outcomes oul 1o 2 years

~ Although the concept behind biodegradable
polymer DES is Intuitively attractive, the
hypothesised late perdformance advantage of
these devices remains unproven at least out to 2
years

Thank You

A

ISAR-TEST-4 Trial

Deitschas Herzzenirum, Munich [;EITI'I'II_'Ir'J'j'
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MULTI STRATEGY: 3 year follow-up of the
comparison of angioplasty with infusion of
tirofiban or abciximab and with implantation of
sirolimus-eluting or uncoated stents for acute
myocardial infarction

Patrick W, Sevnays, MD, PhiD.

Thorastentar, [ravnen ML Rotterdam, The Netheriands

39, Augant, 7010
14253 16: 30

At the time of his fellowship in Rotterdam,
Dr. Valgimigli was already designing
mentally this trial based on the concept of
a maybe less effective IIb/Illa combined
with an expensive and effective DES vs. a
IIb/1Ila considered more effective than
others but more expensive combined with
a cheap BMS.

Background

* There is limited data on the comparison
between Abciximab vs. Tirofiban at
high bolus dose (HDB: 25 ug/kg over 3 min)
= 4 RCTs have so far contrasted these two drugs in 719 pts

undergoing PCI of whom less than 300 were recruited in
the setting of STEMI &2

The use of DES in the setting of STEMI is
currently discouraged due to partially
conflicting results on efficacy from MC-RCTs »+
and safety concerns from registries =+

Study Primary Endpoints
Power Analysis

With 600 pts randomized and type I error set @2.5%

Assumed event rates

=X50% N-Inf, B5% B5% - 9% >85%

STR

MACE Sup. - - 169 270 - B0
MACE rate at 9 months in the LEADERS trial
(SES arm all comers-ACS 55.7%) 10.5%

*1 =50% of previously reported A EI50% STR between Abciximab
wE. placebo in the ACE trial (Amtoniucc et al. ] Am Cell Cardked 2003)

Study Primary Endpoints

rm
Naon-inhersor ity basis

250% X 5T segment elevation resolution
within 90" after last balloon inflation @ tt-EKG

Superiority basis

Cumulative rate of MACE; defined as overall
death, Reinfarction or TVR within 8 months

Summary

Our study provides evidence that in a
broad population of largely unselected
patients undergoing angioplasty for 5T-
elevation myocardial infarction:

Tirofiban enables non-inferior STR within
90’ after intervention and similar
outcomes at 8 months than Abciximab

The MACE rate was approximately halved
by the use of SES compared to BMS
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General considerations on the
relevance of the report
The study was perfomed with the high bolus of Hrofiban (25
kg aver 3 minubes).

Although the MULTI STRATEGY trial has been designed some
years ago, it is still conternporary from that point of view,
The risk of long-term follow-up s that a concept which scemed
revolutionary and & major quesstion mark st the tme of the
deskn, may ook somewhat more futile at the time of medium

long-term follow-up report.

i,

« Idea of checking the P2Y12 inhibstion

Strong points of the study

Small difference between the number of patients assessed for
the efigibility and the number of patients randomized.

Small deviation between the number of patients “per
protocol™ and “intention to treat™

Excellent clinical follow-up (patients lost at follow-up range
between 1 and 3 per cohort).

Appropriate long-term and balanced treatment in the four

anms.

remains unclear why in the first year
between DES and BMS arms, but not
tirofiban arms. The duration of the
i a confounding factor in the
study,

Did the authors hypothesize that an early
difference in ST-resolution (with impact on
peri-procedural re-infarction and acute
stent thrombosis, acute mortality, etc)
could substantially affect the long-term
results up to the point that the drug-effect
would supersede the difference between
the two stent?

Strength and weakness of
multifactorial analysis

¥ The efficacy of DES on BMS in terms of TVR
reduction is overwhelming and su
the potential subtle differences in I1b/IlIa .

« AMI related to TVR (more frequent in BMS)
but not related to definite stent thrombosis
(potentially more frequent in DES) is a
complex confounding factor in  the
interpretation of the possible difference or
absence of difference between the two
I1b/I1Ia at medium and long-term follow-up.

“Personally, I do not like the yinfyang
character of the hypothesis of this trial

A theoretically and borderline more
effective IIb/II1a would compensate
for a fundamentally less effective BMS.

The Glycoprotein lib/lla
Inhibitor Wars

A Lhpaclae®

Fetor B Bauges, MI¥

Duwral, frmowune

SACC 0 SEATE-ATE

Financial ground for the War

" There cxint 3 different G Ih/A11s inhibitors approved
For use: abeiximaly (EB Lilly & Compaey, Indanagalis,
Indiamal, eptifibatide [Schering-Flough, Kenibworth, Mew
Jeriey), end tigofiban (Medicure, Winaipeg, Canads). The
Resve compenition among the compankes thar make and
market these drugs, Bghnng for ther shae of the bsllion-
doller maagker, leis Iu-pq the laasme of ke u|m|m;1'n-r =¥
tveness af the GF TRl inhibitors in the spodighe. The
enormns difftrences in the prace smong the 3 agenss maks the
comparative effectiveness and mhitve costn of these dnag
impurting o thiv emoof hedth oo pfome The averge
wholsale prce of shoromab s §1.536.%0 (for o 12-h
imbasion) and of epeifibatide n 81,1281 and rdilan »
$711.72 (for 18- infmesona) fir an SO-ky paticnn witk
mormal renal finction (Merchant G, personal commmica=
o, June 20100.%

"Many argue about whether price ought to
be & strong consideration when 2 competing therapies differ
in efficacy and safety. If, however, 2 treatments are similar in
efficacy and safety, price 1s a very important, perhaps the
most important, consideration.

|

primary PCl in recent trials, a trial companing 2 GP [Ib/I11a
agents would need to enroll more than 10,000 patients to
show noninferiority of 2 agents if any small but clinically
significant mangin of noninfenonty were used. Such a trial
would be so expensive that it is very unlikely one will ever be

pl.'rf'um'md.-

Based on the 30-duy outcomes of patients undergoing
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Conclusions

What are the physiGans going to do, given the
uncertainty about how the 3 GP IIby/IIIa inhibitor drugs
compared with one another? Mo definite answer can
be provided.

*Some physicians will continue to choose the maost
studied agents, rejecting wundersized frials as
inconclusive (which they are).

+ Others are comfortable choosing a promising but less
studied agent.

¥ 5l others will choosa the cheapest agent.

*5till others (unfortunately) choose the agent whose
sales-people are most effective, friendly or attractive

In this era of constrained health care euros, physicians
ought to have all of the evidence they need to make
the maost informed decisions for their patients.

The investigators of the MULTI STRATEGY
trial are to be congratulated for
contributing to the existing body of
evidence

3-year Follow-up of the MULTIcentre

evaluation of Single high-dose bolus TiRofiban
versus Abciximab with sirolimus eluting sTEnt

ar bare metal stent in acute myocardial
infarction studY

—

M. Valgimigli, MD, PhD, FESC
On behalf of Multistrategy
Investigators

Background

* The data comparing Tirofiban at
high dose bolus (HDB: 25 ug/kg over 3 min)
to Abciximab is largely confined to 30-day
Outcomes! . Tha valus of abeiuir

* The long-term DES safety profile in patients
with STEMI remains uncertain as only a
limited number of controlled data exists
beyond 2 years®?.

MULTISTRATEGY P.Ls and Sites

G Campo rers

G Parcoco ugeen
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L Bolognese we
S Colangelo

N de Cesare s
A Rodriguez u »
M Ferrario v

R Moreno s

T Piva ».

I Sheiban v

G Pasquetto s
F Prati now

M Mazzaro -

] Fernandez ...
J Mieres u .-

-

JULTISTRATEGY

-_li---i

Potential Conflicts of interest

sory Board

sarch grant Iraka, Merck, Eli Lilly, Medtronic

MULTISTRATEGY Design

All-comer STEMI Patients

Aspirin + Clopide

Tirofiban® Abciximab
AL 21
BMS SES

Clinical FU only @ 1, 4, 8 ms,
lyrand 2 years

Primary Endpoint

250% Z ST segment resolution

Abciximab e Tirafiban

P<0.001 for non-inferjiority at ITT and PP Analysis
108
B3.6% B5.3%

- RN

{Hetsrogenaity: ¢! 633, Pel. F18)
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Primary Endpoint
8-month MACE

(CEC adjudicated)
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Medical Treatment throughout
Follow-up

Alse o+ SES HTir+BMS B T+ SES

P=n.5. for all
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P2Y12 inhibition throughout
Follow-up

P Ok w0 g Baes st

3-year Outcomes
CV-Death

{CEC adjudicatad)

bty of £ Cmsth

Complete 3-year F-up data
available in 736 (99%) pts

- = | e |

Medical Treatment throughout
Follow-up
B At +BMS Al +508 ETir+ DS B Tir+SES
P=n.s. for all

1 year 3 years
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3-year Outcomes
All-cause Death

A taceimali
== Tirofian

Prubatiiny of Bt

3-year Qutcomes

All-cause Death or MI
(CEC adjudicated)
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All-cause Death or Myocardial Infan:tlun
Subgroups -

3-year Outcomes
All-cause Death or MI

(CEC adjudicated)

3-year Outcomes

Target Vessel Revascularisation
(CEC adjudicated)

CABG PCI

= BMS | 5ES

3-year Outcomes

Stent Thrombosis
(CEC adjudicated)

1 Owfinis
B Probatis
W Poasitss

a5 ] 6.2
P09 P=0.71 P=0.5%

I
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3-year Outcomes
All-cause Death

3-year Outcomes

Target Vessel Revascularisation
{CEC adjudicated)

1=

—
—ss  [IEEEEN

3-year Outcomes
Death-MI-TVR

(CEC adjudicated)

Probabdity of MALT

3-year Outcomes
Def, Prob Pos Stent Thrombosis

(CEC adjudicated)
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3-year Outcomes
Impact of non-ST driven TVR on MI’

P ot - ST i TV
Pin with moes-ET driven TVA

Impact of CYP2C19 and ABCB1 single
nuclectide polymorphisms (SNPs) on
outcomes with ticagrelor and clopidogrel in
acute coronary syndromes

J Mad Depl. Candsology & Emorgency Modicine
Withelminenhospital, Vienna, &

WM ratenite (YA

Y T T
130 100 240
Dlarys fresm randomesation

What is known, what is not known

Summary

Our study provides evidence that in a
broad population of largely unselected
patients undergoing angioplasty for 5T-
elevation myocardial infarction followed-
up for 3 years:

* Tirofiban is associated to similar long-
term outcomes compared to abciximab

* Sirolimus-stent implantation displays
sustained efficacy in reducing target
vessel revasculanization with no
difference in death, repeat MI or overall
stent thrombosis

Clopldogrel and prasugrel: formation of the active metabolite

prasagred 050 prasugeal 5 prasagred
(mhinlacionss) aCtren MLkl

8%
%% ANCEH ey uleied

el
SR (inacthm) ahagrpiion
E %)

Mfegm L, Cline SL, Winbsly 573, b Hookestn RED, Fliassh JT, Wsliar JI, A s M
Mmias W, [hrssrmald] F, 8 st (450 pushyrmonphisem and g s
chpibogre |, M Pl § Mod

Routing detearmination of SNPs 7

which single SNP |
]
Should we tallor c!f‘.pndgm: treatment |_(I|')5.':g|':| or the use of

other new ADP receplor blockers (prasugrel, icagrelor) based
on genetic ;:'I":-|I|'|'|ﬂ rd

Should we use mone potant :_'!':i{:!'l:;-_‘; than I:Ir_'li}ll_‘;:_;-:_Jll'_-I b medum

to-high risk pati igh risk NSTEMI, stam

rofiling 7
W -
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n the current d Wl irussing oulcome resulls of prospe
ntion trisls, genetic profiling should ot be recommencded Gor

b use at present it will remaan il Incre ised scieniiflic interest

The use of m efficient antiplaelet ngenis, EEpeT il in patients witk
n medium-to-high nsk profile fo wmbsotic complications after
STEMI, NSTEMI, prior stent thrombosis) has showm to

tive and safe and makes genetic profiling less mmip

Background: =
Genetic variability of P2Y ; inhibitor response PLATO

CYP2C18 (and ABCB17?) mw main gepslic detarminants of clopidogne

Impact of CYP2ZC19 and ABCB1 SNPs

on outcomas with ticagrelor varsus
clopidogrel in acute coronary syndromes:
a PLATO genetic substudy

s Wi Rowit F 53

FvA warmning aboul poor metabolisers of dopidogred (March 2010)

* Mo known ganats ilation of Boagmior PEPD or response

Background:

PLATO study design Primary outcomes of the main PLATO trial

Ticagralae vs clopsdogral Ticagrelor s clopidogrol
= Less CV death, M|, stroke = Similar total major bleeding
Less stent thrombos|s = Mare non-CABG-related blesding

Objectives of the genetic substudy i Methodology

* Primary « Genetic analysis
Investigate if CYP2C19 and/or ABCB1 polymorphisms ot ..:::'-:‘:I-'. in tha PLATO study provided samples for DNA analysis
@t randomization
Influance primary efficacy outcoma whan comparing e i -
treatments with ticagralor versus clopidogral in PLATO atyping: 7 CYP2C19 LOF allsles and 1 GOF allele; ABCB1 SNP
=05,000 genciypes (2 waeks)
* Secondary

Explora the role of the CYP2C 18 and ABCB1
polymorphisms regarding olher efficacy and safaty
oculcomes both between and within the ticagrelor and = 3
clopidogrel arma in PLATO =tion of an {any versus no LOF
T
Compana ouloomes babassn licagralor and clopidogred groups

+ Statistical analysis
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Predicted CYP2C18 phenotype

Selected baseline characteristics and genotype by treatment
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Tevpane poamva

Any LOF

K-M estimate of the primary endpoint
ABCB1 genotype by treatment in relation to any CYP2G19 LOF allele

ABCHY prodicted phenotype

High expression [CAC)
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Low expressban (TIT)
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Efficacy outcomes in relation to 2 Primary endpoint in the ticagrelor group PLATEII:::::
CYP2C19 genetics in relation to any CYP2C19 LOF allele (K-M estimata)

Topm of swmnt . i - WA [

Any CYPICYD LOF -
Wa CYPICHI LOF E v ! s

Ay CYRICHN LOF
W CYPEC1 LOF

W e %)

Aoy CYPIC N LOW

W CYPICIELOF 120 180 240
D Prosem sardomizition

Wi
FET

Primary endpoint in the clopidogrel group F"LATB Safety outcomes in relation to
in relation to any CYP2C19 LOF allele (K-M astimate) CYP2C19 GOF allele

12

Tyea of wwmrd s Y - I————
e

Ay CYPICTR LOF i i " TR R
Ha CYFICT LOF

Wl st (%)

W GYPIC VR LDF

7 O

Any CYPICTE LOF
T 0T

. v Ay CYPICAN BOF
120 180 244
Ciarys drom randoemizaton
Cinpubpgeni LOF  0.380 vits e
Elnpitagesi ha Ll § 15 - o
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Safety outcomes in relation o - Efficacy outcomes in relation to
CYP2C19 LOF alleles ABCHB1 genetics

Tipm of averd

Conclusions Implications PLATO —

In & b .4I:_-I.-.'| POl Tltagrelur |'5 a more EH'EHI‘-"Q”E treatment for acute

L o snth, M mnd
sIrokir s af & 19 an 81 g coranary syndromes than is clopidogrel, irrespective of

aar arlier in CYP2C19 and ABCB1 polymarphisms.

Use of ticagrelor instead of clopidogrel eliminates the
naead for prasently recommanded genetic testing at

before dual antiplatelet treatment.

Wialleniia L & ol Lancet 2000: 176, Onlee Aug 2,
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= A measure how well a clinical prediction can
correctly rank-order pis by risk.

= A model that accurately diseriminates pts 85% of
the time have a C statistic of 0.85

+ A complete random statistic would be 0.50

« <iL6 no clinical value

= 0.6-0.7 limited value

= 0L.7-0.8  modest value

« >08  adequate for clinical utility

Multivariate Analysis (TF)
Analysis of Maximum Likelihood Estimates

MYHA Chass IV 0o0s7 | 1948 | 1203 | 3153
Ranat insufficiancy | falure <0001 | 2382 | 1583 | 3654
Hyperipidemia | choleslerolemia | 00293 | 0.602 | 0362 | 0.950
Systemnic Hyperiension Qo037 | D622 | 0403 | 0958
Srmoking noooo | 2268 | 1308 | 3677
hiitral valvuoplasty 0000 | B2AT | 1,985 | 34600
Coagulopalhy ooo73 | 5478 | 1588 | 17.208
C Statsstic = 06852

* Slowness / Weakness

* Poor endurance / exhaustion ,,_,. £

» Reduced physical activity

|
* unintentional weight loss x
Wi

Fried Frailty Index

« =10 Ib in last vear

* Lowest 20% by gender/BMI
= Self-report

* Lowest 20% by gender/height
= Males <383 keal'werk

= Females <270 keal'week

Frailty: = 3 criieria
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Development of a Risk Score for
Transcatheter Aortic Valve Implantation:

1-year Outcomes from over 1,000
Patients in the SOURCE Registry

Oilaf Wendler, Gerhard Schymik, Thomas
Waliher, Dominique Himbert, Thierry Lefévra
Hendrik Treede, Holger Eggebrechl, Paoclo

Rubino, lassen Michav, Martyn Thomas

on behall of the SOURCE investigators

-E.._"'ﬂ'l A T -
: .'I_- .,L_,-",:L_‘:ﬂ S0 SOURCE
Background

« TAVI is an interventional/surgical option to
treal high risk patients with AS.

+ Currently the perioperative and long-term risk
of TAVI is unclear.

* The SOURCE Registry describes outcome in
a consecutive group of patients treated during
the first year of commercialisation of the
Edwards SAPIEN™ bioprosthesis.

+ This data can be used to develop a risk score.

E.ﬂ:ﬂ:;?‘ '-‘; -:::- .':1.I_'l URCE
SOURCE Registry — Cohort | (1107 - 01/09)
34 Contri initially Paricpanng in
Commarcial Launch
112} pationts. .

w J
2 Contron | 85 pationts
e et J

BRI
Demographic Data

T Ti
{ryeddidy [ie=aT 3] P-Valus
T WL

g (rrs) ]
Famals 851% S56% L
Puimonary Dissass 4 6% 205% NS

25.5% Iew 18

g T =
Perip 1. =0.001
Carotid Artery Stonosis [(»50%) T % TI% <0001
Incidence of CAD AT.5% 55.1% 0.e20
Porcedain Aorta 4.5% 3% o
Prior CABG 17.5% 27.0% 0003
Mitrad valve dissase 15.8% 2 0,001

- W 5 i
-y _‘i o' === SOURACE
Lo "y o :

Thirty-Day Results of the SAPIEN Aortic Bioprosthesis
European Outcome (SOURCE) Registry

it} EuruSEDR;f

A

Circulation o 122-62-80)
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1- Year Survival (Kaplan-Meier)
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TF - Survival 1-year (EuroSCORE)
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TF - TAVI: ES <20 vs 20-40
Baseline Demographics and Risk Factors
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TA vs TF in Patients with ES <20
1-year Survival
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TA vs TF in Patients with ES <20
Baseline Demographics and Risk Factors
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et} =11} P-Valug

Age (eam) A4 s Lk
Famaly ft T NS
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TA vs TF in Patients with ES >40
1- year Survival
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TA vs TF in Patients with ES >40
Baseline Demographics and Risk Factors

TA: ES =40 TF: ES =80

(e ] i) P
Ago (Years) B2 R B3 1253 NS
[Fuaeruaka 42.0% 455% L=
Paripharal Vascular Ddsease A5 136% <0,0004
Diabates 19T% 34.5% 0.0427
Carstid Artary Stencdis IE% TE% 10,0008
Mitral Vadve Disease 42.9% 2T 10,0068
Tricuepid Vahw Ddsaase 5% 121% 0.000%
Pulmanary Diseass LR e 0% 0.0492
CABG 51.3% 0% 0.0083
Prior Pacemaloer H0.2% 1% 001
ChF DAY 44 0% 0.0080
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Multivariate Analysis (TA)
Analysis of Maximum Likelihood Estimates

B Hauard Ratio
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Muitivariate Analysis (TF)

Analysis of Maximum Likelihood Estimates

B (arand Aabe

Cmsidemor Linmits

1-year Mortality by EuroSCORE
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Canfidancs Limity NYHA Class IV 00067 | 1848 | 1203 | 3153
Staled Log EwoSCORE (%10) | <0.0001 | 1200 | 1098 | 1311 Renal insufficiency | failune <noo01| 2ame | 1583 | 3658
Renal insullicency § lature 00047 1592 | 1.154 | 2107 Hyperipidemia / choestérolemia | 00283 | 0602 | 0382 | 0950
AP T IR [rary BT o Syslemic Hyperiansion 00317 | 0622 | 0403 | 0958
— Smaking 0000 | 2268 | 1386 | 2677
Liver disease 00005 | 3154 | 1548 | 6043
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Challenges — TAVI Risk Score

+ Risk score to predict 1-year mortality has never
been created for cardiac surgical patients. (30d,
in-hospital,1 year?)

+ Definitions of data fields nol specific enough.

+ Missing variables are not always able to identify.

+ High number of causes of deaths which are not
coverad by preoperative risk factors.

* Are there preoperative variables which have not
been looked at so far? (Frailty?)

by e
%‘L’h El .q: == SOURCE
N b

s ._-_--

The EuroSCORE as an Example

» Risk score to predict 30 day mortality after
cardiac surgery.

* Nearly 20,000 consecutive patients.

» 128 hospitais in 8 European countries.

= 97 risk factors assessed in all patients.

» Most important, reliable and objective risk
factors used to prepare a scoring system.

(Fioques ot al. Eur J Cardio-Thorac Surg 15165)
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Conclusions

« 1-Year survival after TAVI is comparable with
reported surgical results for high risk patients®,

* In low risk patients (EuraSCORE<20) 1-year survival
is equivalent between TA and TF,

* Although individual risk faciors for 1-year mortality
could be identifiad, creating of a risk score remains
impassible at present,

« Cerlain risk factors to predict 1-year outcome are
currently not assessed in the SOURCE Registry.

* Leontyey, S, el al, Aoric vslve roplacemenl in ocfogonanans: wlithy of rish
strabfication will) EwpSCORE. Ann Thoree Sung, 2000 87(5); p. T440-5,

il 1 wls
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Future Options to Develop a Risk Score

* Increase patient numbers
» Complete and consecutive datasets
= Modifications in SOURCE XT

- Geographical expansion
= Clinical Event Adjudication Committes (VARC guidelines)
= Scroening analysis
- Broader scope for trend analysis
- Frailty score
- Substudies (imaging, ECHO)

Strong commitment from participating centres!
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ACS in Africa, Middle East, and Latin America

The ACCESS Registry

Discussant:
José Lapez-Sendon
Hospital Universitario La Paz. Madrid. Spain

UEBH in my profaiaies

Litly, Kgnjwin

ACCESS Registry

Demographics and Risk Factors

ACCESS Registry

Outcomes

10% - 14%
italization may be > 15%

ACCESS Registry
Conclusions
Important information
Medical treatment according to guidelines
* Low rate of reperfusion therapy in STEMI
Fibrinolysis as 1st choice
+ Very good outcomes

+ Future opportunities for improvement and
collaboration

ACCESS Registry
Registry of Acute Coronary Syndromes

+ Extraordinary collaborative effort
* Latin America, Middle East, North and South Africa
* 10,000 patients, 1 year follow-up

* Practical interest:

* Demographic data, treatment strategies and outcomes
not well nown in many of the participant countries

ACCESS Registry
Treatments (hospital)
ACCESS  EHS, GRACE, BERLIN,
RISK-HIA, MASCARA, olhe
94% - 95%
8% - 90%
70% - 90%
70% - 85%
B5-80% - =00% if LVEF <40
o
< 20%
<30%

ACCESS Registry

Limitations

Selection of sites | patients?

+ Diagnostic criteria less restrictive
Quality controls?
Follow-up reliable?



Acute coronary syndromes (ACS) in Africa,
Middle East, and Latin America: The ACCESS

registry

Dr. Morka ANTEPARA [Venezuela), Dr. Alvaro ESCOBAR
[Colombla), Pr. Samir ALAM [Lebanon), Pr. Alain
LEIZOROVICZ (France), Dr. Carlos MARTINEZ [Mexico), Pr.
José NICDLAU ( Brazil), Pr. Mohamed SOBHY (Egypt)

m ACCESS: background

* The burden of cardiovascular diseases is
predicted to escalate in developing countries.

Study aim

* To investigate the descriptive epidemiology,
practice patterns, and primary outcomes of
patients hospitalized with an acute coronary
syndrome (ACS) in countries in Latin America,
the Middle East, and North and South Africa.

ACCESS: study population

= Patients (age =21 years) admitted alive to hospital
with:
= [schaemic symptoms of ACS within 24 hours of
presentation, and
- Atleast 1 of the following:
= DO changes: trarsient ST4s or ST 21 mm, new Towave imveniion

1 mm, pueedonarmalitation of previously inverted T waves

Crwaves, new B waee 5 winee in lead V1, or new beft bundle branch
hioe

» documentation of coronary anery disedse

# Elovated troponin or CE-MB con

- Data at baseline, discharge and
Foliow up

« 9732 ACS patients
with 1-year follow-up

* Discharge diagnoses:
= STEMI 45%
- MN5TE ACS 52%
* NSTEMI 24%

= Linstable angina 28%

2010500162 AR ORIST,

[

Funding & disclosures

* The ACCESS registry is sponsored by sanofi-
aventis, Paris, France

m ACCESS: study design

* Prospective, observational, multinational registry

in patients hospitalized for an ACS (Jan 2007- lan
2008).

* Patients enrolled at 134 sites in 19 countries in
— Latin America: Argentina, Brazil, Colombia, Dominican
Republic, Ecuador, Guatemala, Mexico, Venezuela
— Middie East: Egypt, Iran, Jordan, Kuwait, Lebanon,
Saudi Arabia, United Arab Emirates
— North Africa: Algenia, Morocco, Tunisia
= South Africa

m ACCESS: endpoints

12-months from hospitalization

* Primary endpoint: all-cause death
* Secondary endpoints:
— cardiovascular death
- cardiovascular death & non-fatal MI
— non-fatal stroke
- nan-fatal M
— CV death, stroke, or MI & rehospitalization for
ischaemic events
— bleeding episodes

P, m ]

Agm 170 yaary
Maioal habory, mfR)
Angina

Mbyocirdial idation
CHF

Fasmily himtony of 9D
PAD

P

CABG,
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ﬂ ACCESS: risk factors
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ACCESS: in-hospital antithrombotic
therapy

- ACCESS: reperfusion in STEMI

e .

“ ACCESS: death at 12 months
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- ACCESS: in-hospital interventions

m ACCESS: medications at discharge
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ACCESS: cause of death m A

CCESS: Survival curves

NSTE ACS wx STEME P <0.000E

ﬂ— Main factors* associated with
ACCESS

: 12-month events 12-month death (n=8788)

Jd- AOCESS

* |n this multinational, observational study of
ACS patients, use of evidence-based
pharmacological therapies for ACS was guite
high, but reperfusion rates for STEMI (40%)
were disappointingly low.

ACCESS: conclusions Acknowledgements

Special acknowledgments to all doctors who
participated in the ACESS registry from allover
the World.

* These findings suggest opportunities to
reduce further the risk of long-term ischaemic
events in ACS patients in developing countries.

@ I.'”-. 1 . H. ESC Congress 2010
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COFPS Trial = Post-Pericardiotomy Syvndrome (PPS) is a relatively

common complication of cadiac surgery

Massimo Imazio, MDD
Torino, Italy

Colchicine is recommended Tor treatment of acute
(elass 11A) and of recurrent pericarditis (elass 1)

Di ' « A prospective randomized preliminary trial for
Andire Karen. MB primary prevention of PPS using Colchicine showed

an encouraging trend toward significance'?!
Hadassah University Hospital, S o
Jerusalem, Israel

" Malnch ¥ o @l Ko Mgt J 20423387, 0 Finkelcioin ¥oof ol Merz 200227701
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Main Results
e T

+  The 2 randomized groups of patbents = were well balancod
= AR 360 patbents recchved the allacated medications

= No patient was losi io fallow wp, all were incloded in analysis s
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Main Results

« 85% of PPS events occurred within 30 days
* Mo severe adverse events recorded

* There was a statistically nonsignificant trend
toward more gastrointestinal side effects and
maore drug withdrawals in the treated group

‘ Importance of the Study

[+ COPPS is the first large scale, double-blind,
randomized trial to test the efficacy of
Colchicine in prevention of PPS

= COPPS was a carefully performed trial in
which Colchicine proved an effective and safe
treatment modality: it halved the risk off
developing FI'S without major side efTects

« These resulis support the use of low dose
Colchicine for prevention of PPS in the type of
patients included in the COPPS trial

@ =, L 5l f 1 Esc congress 2010
A iy 28 Aug 2010 - B1 Sag 3015, Stockbeln - Swsden

1i4sne B ]

COlchicine for the Prevention
of the Post-Pericardiotomy
Syndrome. The COPPS trial:
A multicenter, randomized, double-
blind, placebo-controlled trial

Presenter: Massimo Imazio, MD, FESC
On behalf of the COPPS Investigators

Cardiology Dpt. Maria Vittoria Hospital,
Torine, ltaly

Funding

# Tha COPPS trial is an Indepandent study founded and
performed within the ltalian National Healthcare System
» The research protocol was approved by the relevant

institutional review boards or ethics commiltesas.

» All human participants gave written informed consent.

# The steering committee designed and oversaw the rial
and had the final decision on the contents of the
manuscripl.

~ All data wera received, checked, and analyzed
independently at the Coordinating Cenire at the
Car i:llu-gg t, Maria Vittora Hospital, Torno, Italy
following bDlinded adjudication of clinical events and side
aeffects

= Acarpia Lda provided supply of druglplacebo as
unrestricted grant

Background

« The Post-Pericardiotomy Syndrome (PPS)
is a relatively common complication
following cardiac surgery (10-40% of
patients).

« No drug definitively proven to be
efficacious for the prevention.

= NSAID, corticosteroids, colchicine use
reporied for treatment in anecdotal
reports.

Finkeistoin ¥, Adler Y of al. Herz. 2002;27:701-4

3 [ r e Original Article

Colchicine for the Prevention
of Postpericardiotomy Syndrome

Yargn Finbelsiein!, loseph Shemmd, Kerem Mablab?, Dam Amamo®, Yaron Ra-[F. Ales
Sagie’, Drex Sharmes’, Gideon Saha, &man Kurt Smolealey, Taly Schechies’, Bernaed A
Widne!, Veluula Sfer!

p=NS

|+ Prospoctive, doubla-blind
—| design.
163 patients; colchatane
1.5mgiday for 1 month
E21153 [31%) excluded
(complicatians, mbolarance,
noN-oomplance)
PPS ot 3 manths (placebo v

iz ) colchicing: 1464 ve, 547, p=
W Pacnteo W Colchisios @ AR| NS)
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Methods

Wmsarrh bl et

Rationale and design of the COPPS trial: a randomised,
for the primary prevention of postpericardiotomy syndrome
Massima Imagio, Envico Cocchi, Brunclls Demichols, Alossandra Chinaglia,
Luipolln Coda, Aldo Ghisio, Darssls Demario, Salasoro lorma and

Rita Trinchers, on behalf of the COPPS Investigalors

M ey Caria baviomn wee e b by wed Sewraied i mpdosi e The DOPPS mai wll svmonts e v of
ftncien - L

e prmgremn o Fen aymdeere = e
e ) Camiprens bl 8130 - 1348 7 F37 R
FTeaeman o [ wmos gy

e (AL o e o iy prevaio

Imazio M, Trinchero R, ef al. JCM 2007:8:1044-8

>
(&FIC Pt R4 Qg

placebo-controlled, multicentre study on the use of colchicine

Trew iy s
iy B T e Ve P L b A it - 3 s

Trial design

B0 palierd i

on the thind posloperaies lay . PRS rate of 22.0% and
% T F 11.0% batwesn the tad
[ : 4 reatmant arms (placebo

I ¥ ™) 7 b and colchicana) with &
180 tionty 100 patienty pm:ﬂl{li:‘.t::lﬂlﬁ
sided L tesl

placabin | [ calchiciss | p s B

o " < by iruntion 1o eat.

Pyurvens g wd prst EPS o TF i Pas
Bax pedars scdpontn eatirn,
P T — T T
bl b b et e i

Celehicina/Placsbe: 1.0 mg BID for 1 day then 0.5mg BID far 1 menth (Ps == TOKg)
.5 mg BID for 1 day then 0. Smg for 1 manih (Pls<T0Kg)

Inclusion/Exclusion Criteria

Inchaion oritéria
Candidate for cardiac surgery
=18 ywars
mmd:“t
Esclusion criteria
Krpam savere lner desase of cumant transaminases = 1.5 tmes the upper
el lirret
Cunrent worum conatirsrs = 2.8 mg/d]
Krown myopathy or sheviled baseline pescperative croating kinase
Kroan blood dyscrasias or gasirointeatinal desnss
Pragnant and lactatng wamen
‘Woman of childbaaring potential not protected by a contraceptive method
Krgwn hypersansilaty 1o cokhicine
Casrerd ireaimant with colchicing for any indications
Unfavourabls shor-tanm outlock for any causes

Diagnostic criteria for the PPS

Fewer lasting beyond the first postoperatie week withoul evidence of ayalemic

of focal infection

Plawritic chest pan

Friction rub

Paural efusion

Mew or worsening pencandal effusion

The diagnosis wil be based on the presence ol ol least two crlena

Finkelstein Y. Adber ¥ of al. Herz. 20023, 37:781-4
lmazio M, Trinchero A ef al JCA 20078 1044-8

CONSHET bR e g of e COFFS wisl

Results (1):
Baseline data

PPS o 12 el (%)

e e el Chusiimshc Plazeba Colchetme 1
—_ _' 3 i IN=180) = 180)
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_E{_-T CABG s RELN 0
rmmmm—— — Vil lar wrpery Sy s 0T
N—— _m_______r__]_ Aorta wrgery Bidssy) temy e
T | T | Comsbined worgery FimA (6™ 0sl8
— . I e i 2114%) I(L%) 0674
| e [re———— ] CABG Comaury Anery Br-Pas: Grallies
Resuits (Il): COPPS trial: Main results
Study end points
Eram Flsate Cok bicis [ e it v
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Safety:

T r— Side effects and drug withdrawal
a l Plataos (=] r::.": [ — ’
3 B PPS o s e &
event-free s -
survival ' .
COPPS Steering Commitee,
Conclusions Recruiting centres and investigators

-1

» Colchicine is safe and efficacious in the

primary prevention of the PPS and its
related complications. i (AMMEO)
COPPS recruiting centres and investigators:
Cardiclogy Dpd, Marnia Vittoria Hospital, Tc 1, Haly {Coondinating
) _ Cantre; investigators: Mmazio, A. Chinaglia, B. Damichels, [
* In the COPPS3 trial colchicine halves the i M
risk of the PPS (colchicine vs. placebo= P. Ferazzi)

9% vs. 21%, p=0.002; NNT= 8) following =
cardiac surgery.

Disclosures
Euro Heart Survey 3

grants: Astra
Pfizer, sancfi-aventis, Servier, The

temporal compansons possible.
« Large population (= 8,000 patients)

+ Use of the CARDS dat
definition of key clinic:

B.1% o « Detailed and prudent analysis of the data.
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Limitations of EHS ACS 3

= Limitad representativeness: these results should
not let us think that the battle is o

« EHS Snapshot 2009: 485 centres in 47 countries:

Unresoclved issues
narking

emonstraled by such a
sults in

hmarking effors

Many contres had prescription rates of 85% to 100%:
i% thiz reasonalle?

Benchmarking:

or "Don't o

ualty measures ang usually

« need o improve the managa
cardiac amest

ischemic death
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GRACE 5 Years

Freek W.A. Verheugt

Amuterdam

Clinical Implications:

- Th{_l_até?:umpllcatinns of ACS are poorly
recognised and often underestimated.

= This is despite substantial progress in acute
treatment of ACS, and secondary prevention.

* Risk scores can accurately predict long-term
outcome and identify those with most to gain
from novel strategies and therapies

Other Large Re

publication | ACS

MITI WELIE TREE IR 12900 260 3 years STEMI

CCP Madicare (W3 - il T 14 340 | year

RIKS-HIA JABEA 000 3. T80T R 1 yaar

DISCLOSURE

cational and departmental grants from Eﬁ':fi'

Roche, Boshringer Ingelheim and EL Lilly

and hor ria for consullancy from Sanofi-
Aventis, Bayer AG, Boshringer Ingelheim, Merck and Eli

Lilky

SWOT Analysis of GRACE 5 Years

strengths - vary long follow-up
- follow-up 98.4 % complote
- GRACE risk modal validatad for long-term

woaknesses = only 6% (3,721/60,723) of GRACE population
=only 2 of the 29 (T%) GRACE countries

Advantages and Disadvantages of Trials and Registries

advanilage disadvantages

randomized trial - equal baseline data - selection bias
= not genaralizible
= limited follow-up

registry = real world
- follow-up “unlimited"

= confounding bias

Viarhaigd FISA. an JO0% 11020470049



Clinical Implications:

* The late complications of ACS are poorly
recognised and often underestimated.

= This is despite substantial progress in acute
treatment of ACS, and secondary prevention.

* Risk scores can accurately predict long-term
outcome and identify those with most to gain
frcm@we[}tr‘ategies and therapies

2010500170, RIS,

Semior PAMI: A Randomized Trial Comparing
PCT o Lvsis in the Elderly
a=4T45M {pain o lysis 3 02 s, pain (o 1% balloon 4 hrs)

M o e LBl Lysis

Beath Dwath! =0= Y ) Deeath Creath DCVA
CVA bl CWVA Ml

Age TO-80 yrs (n=351) ige > 80 yrs (F=130)

Coufeay AN Roxs i e e o A1

Thrombaolysis vs Primary PCl in GRACE (T0y+)

Thrembalysis  Primeary PCI
(n = T&%) [m = 345)

all-couse marality (%] 113114.8) 21135
Raoinforchion 3] 44[5.7) 41,1}
Dotk ar resnforction [5) 143 [18.7] 52 (14.3)
Cardiogenic shadk [1) BA[11.8) 41 (11.3)
ehcsionr Eleacing ') 45059 3 {8.4)
Sweke %) 21 [2.8] A1)
Leevgihy o whery in hiengsivel B 7
Imesdian, dava) (%}

Maida RN, Am Heart J 2004147 -333-249

What We also Would Like to See (2):

Comparisons between countries andlor
continents within GRACE

Possibly, comparisons between registries:
« GRACE vs CRUSADE

* GRACE vs RISK-HIA

* GRACE vs REACH

What We also Would Like to See (1):

1. Data from the whole GRACE registry, not only
UK and Belgium

2. Long term comparison between ACS treatments:
= PCl vs lysis
* surgery vs PCI
= garly invasive vs selective invasive strategies
* gfc

Underestimated and Under-recognised:
The Late Consequences of Acute Coronary
Syndrome (GRACE UK-Belgian Study).

Keith A.A. Fox, Kathryn F Carruthers Donald R
Dunbar, Catriona Graham, Jonathan R

Manning, Herbert De Raedt, lan Buysschaert,
Diether Lambrechts, Frans Van de Werf

Descloswares: Funding sapport from Brigivh eart Foundation |Centre of [ncelerde Award]
IChied Scienist Grant sward |AAE, KFC, DRD).
Original GRACE multeational project supparied by Samoli Al

Aims and Methods

* To define the long-term outcomes following 5T
Elevation and non-5T elevation ACS

* To determine whether the GRACE risk score predicts
long-term risk of death, CV death and MI

* Prospective recruitment of patients presenting with
ACS, audit, quality control and long-term follow-up
* UK n= 2065, Belgium n= 1656
* Individual patient follow-up and Record Linkage® with
59.8% successful linkage at 5 years (all except 4 patients)
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Medications and PCI by hospital discharge)
W spkin W Clopidogrel @ Deta Blocker WACE/ARD W 5TATIN ® PO

Demographic Information and Prior History (%) 1:
Wioan | Make | Prior | Prioe | Prior | Prier | Prior | Prioe | Corrent M
sge | % | Angina | MI% | PCI | Hyparts | Disbetes | TikStroks | Smoker n
¥y ) % | nsiom | % ™ %
% B
ETEmi | 83 | 13 | @ | W | & EE] ] [ [ B
=483
il_un. W | T4 | AT i a8 i T ] T 40
pido " H:ldurfn.l initial hospitalisation
[y W (&5 | t8 | &8 | W | @ ] [F] £ m STEMI 68,
lainsd 1o m—amm 50.2%
i Unstable angina 34,6%
Maom ALY candisc dachargs disgnots m 118, son-cardist netB1 DCBATE N
Medications at & months Outcomes at 5 years (death)
mAspinie @ Clapidaprel @ Beos Blacker mACE/ARE  m STATIN
o .
-~ * Deaths: similar proportion of each category of ACS died
X by 5 yrs
w — STE M 269/1403 (19%)
s = Mon STE MI 262/1107 (22%)
a0 = Unstable angina 148/850 (17%)
Ll * Most deaths were after initial hospital discharge:
i

— STE MI 66%, Non-5TE M| E3%, LA 95%

Outcomes at 5 years

* Myocardial Infarctions:
= 12.7% of patients one or more MI (24hrs to Syrs)
* Strokes:
— 7.7% of patients had one or more strokes
* Revascularisations (after initial hospital discharge)
— 16.7% of patients had one or more revascularisation
* Readmissions for suspected ACS:
— 53.6% of patients were re-admitted at least once

H e el ilaer [LIK cefarn]
mpl mz] wr3 mpd ®mone thand
e 187
1008
| 1)
o
=
F~]

o

GRACE risk score and outcomes
GRALCE riak porkes a3 in ESC Guidelimes (Eur Meart | 200T; I8, 1558 1660)

Tﬁ*%ﬂ_ﬂ;&

[
brarTectira. TSOTE (7004) Z4p4 (1738 1580 =000
High SN0 508 10080 (05 WAL <0000
A Dt W Law s (3 o
[T O (244 LA fRUY, 1 56 DaTaT
High TEITIS4T {4700 008 1433, 30y =000
Cardiovescular L% Jamea 190
[ L 0TI 4.5 2385 {1.582 3458 ARLO0)
Hig™ ITRANN (H b TEE} (R 51447, fasl= oy

GRACE Risk Score: predictive accuracy

« Deaths |in-hospital)
— All deaths®: likelibood ratie 239, Wald 189, C statistic 0.88
— €V deaths®: likelihood ratio 230, Wald 181, C statistic 0.85
* Deaths (5 years)
= All deaths®; likelihood ratio 477, Wald 445, C statistic 0,77
= OV deaths®: likelihood ratio 235, Wald 279, C statistic 0.75
* CV Death or MI
= In-hospital®; likelihood ratio 219, Wald B5, C statistic 0,86
— Syears”: likelihood ratio 477, Wald 215, C statistic 0.68

*P values for all <0.0001
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Survhinl sccording to GRACE Score [score for death in-hospital)
1 Survival acconding to ACS category
| i e

|-E:I-m=--—..-_-“‘ :-u—.'

" w"“"‘ﬁﬁ? !
-~
S
R H\'""'N._.

Wikconon 15597, disl, pe0.21

log-rank = 403.7; df=2, pc0.0001
. B
H foi 0 e =l ' m s sy am
Timm [days] Time [dayn)
3 - - = W0 o fetmcn  Eeed  Cavmornd | Al Sarvive (B9 O
g = d—sn -r::--- e ST Bl *-“:n-” L " b T LT LT TR mm": E
e O WL MR ek | MR R ) conTEMI =S OGC GO IESY) POW U0 WA MY WA _
- e PR RTRQTIN Rk | WA R |
= — — Mo evidence of & difference(log-rank = 0.1991, d=1, p=0.45]
Dieath or MI according 1o ACS category Landmark ﬁ“ﬂm‘s:

= | GRACE score and mortality after 6 months

log-rank = 104.6, df=2, p<0.0001
x s xi = — B log-rank = 104.6, di=2, pelDO0L
Tisw jdaya)

ho of hucpris Do Cormmes becew Sare (9% 013

g e B BT 1530 [ X WA | [
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Grwan = low riak, Red=intermediste ik, Black=high rmk
Conclusions: Clinical Implications:
« The late consequences of ACS are under-recognised: P
~ Following STEMI presentation, 66% of all duaths o Syrs ocou after * The late complications of ACS are poorly
b Fr g recognised and often underestimated.

= Following Mon-STEMI presentation 83% of deaths ame after discharge

— Following UA préesentation 95% of deathd are after dischange

The greatest absolute late risk is among those with non-5T
elevation ACS

This is despite high usage of guideline therapies and
secondary prevention

The GRACE risk score has similar high predictive accuracy
long-term (5 years and beyond) as at hospital discharge
The GRACE risk score predicts mortality, even among those
surviving the first & months after ACS

This is despite substantial progress in acute
treatment of ACS, and secondary prevention.
Risk scores can accurately predict long-term
outcome and identify those with most to gain
from novel strategies and therapies

REACH Registry: Comparative
determinants of 4-year cardiovascular
event rates in stable outpatients at risk

of or with atherothrombosis

DISCUSSION

Use and misuse of Registries

Prospective registries Advantages

Misuse
EvEn
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VALUE of REACH

= stable or stabilised cutpatients
COHORT array of CVD

SIZE = > 34000 individuals

TIMING = 4-year follow-up

= prospective - audited centers
METHODS , hard endpoints — adjusted analyses
= analysis by pt hx and CV system

CV = cardivascuiar, D = daanse, pl ha = paten fslony

DRAWBACKS of REACH

= gvents adjudicated locally

DEFINITIONS = carolid IMT same as 70% stenosis
MIX = RFO group mixed with CVD patients

= lack of emerging risk faclos
= female representation low
= Africa missing

= conclusion on diabeles
SUMMING UP tithe not entirely clear

RFO=nak faciors only, CvD=cardicvasoular desase [MT=intmal medad thickenng

On Balance

The REACH Follow-up Registry data

stimulate interventions in the higher-risk groups
raise the issue of including a healthy control arm

confirm the challenge of preventing CV death

REACH Registry: Comparative
Determinants of 4-Year Cardiovascular
Event Rates in Stable Outpatients at Risk
of or With Atherothrombosis:

Final Follow-up From the International
REACH Registry

DL Bhatl, KA Engle, EM Ohman, AT Hirsch, 3 Gola, EM Mahonay,
PWF Witson, MJ Albors, R DYAgosting, C-3 Liau, J-L Mas, J Rethor,
SC Smith, J Salette, CF Contanl JM Massaro, Ph G Steg
an behall of the REACH Registry Investigalors

]

e

V doath, M, or strole at 4 years (%)

B MVD = lschaemia

N Siable: AN aF SVD
Risk Factors Only

Diabetes and Events at 4 yrs

¥ * * Pobpon a
i I | Iil” =!-.

Sable atharoscleralic Friar ischamic Rink factors anly

disnase avoni

The REACH Registry is sponsorad by:
sanofi-aventis, Bristol-Myers Squibb,
and the Waksman Foundation (Tokyo. Japan),
and endorsed by the World Heart Fedaration,




Enrolment facts and figures

68,236 nts were enrolled between Dec 2003-Dec
2004 a1 ¢ centres across 44 countries across the
globa

The initial follow-up period was 2 years, bul enrolling
cenires were invited lo participale in the extension of this
project to 8 4-year observation period

Patients anrolied in the REACH Registry were stable
outpatients (typically being treated in non-academic
centers) with either;

o Estabdshed atharothrombolic dsaass with documantad CAD,
CvL, or PAD
& 3 resk factom for atherothrombolic dissase

-

Methods

This analysis included all patients with 4-year oulcomes
dala (n=45,227)

Cumulative incidence rales reparted were adjusted for
age and gender

Multivariable analysis used o identify determinants for CV
events al 4 yaars
— Vanables lested: no. of dreaass locabons al ennplment, poor

mchames avenl, addilonal vanables dentied by predictve madal’
such as mpe, smoking. disbeies, cardiac failune, sialin uss

Cumulative incidence for CV death, M|, or stroke were
calculated using Kaplan-Melar approach

q'.'m_ﬂ'zg;rr" r Demographics for patients eligible
for 4-year follow-up

Falirsd chafartaniatsn Al CRITE Siabde Fhsk
vl 400 | ovant B o lerdic factnre
tiiweass afily
¥ B s B3
Camographic
Mawn sgs = B0
e
Amrothremboba nek tacion
R

Dhatapien. %

mpcitry Baseline medical history in patients
with 4-year outcomes data

WasCulnr Giseasa SLAuE Priar ischemic evani

Hslary of diabeles

—

ey ol
Sabteien
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R&in TRy Participation in REACH Registry:
4-year follow-up study

45 22T patients enrolled al 3 647 centras in 29 countries
provided outcomes data far this 4-yeaar lollow-up

RELIRTRY Key study populations and
definitions

« Prior ischemic event: M| or stroke at baseling

« Slable atherosclerosis: Objectively confirmed
symplomatic, atherosclerotic disease withoul a prior
ischemic event

« Risk factors only: Palients with 23 of the following risk
factors for atherothrombaotic disease

Treated diabates mellis * diabetic nephropathy « ABI <08«
asymplomatic canotid stenosis =T0% = carolid AT of 22 adjacani
sites « SBP =150 mmMg « hypercholesienciaamia » curmant smakding +
age =65 years in men, age 70 years in woman'

B et b T e W] seee Sad i e
[T -

pe='n] i
meciaTRY Multivariable predictors of
CV events

HR [35% C)

PuDep fat tan
v iof i (ymid A

=1 i i O ST S

. Esrops L Mks

Al Hn aton .

meciatEy 4-year event rates according to
single vs. polyvascular disease

Prior ischemic event

[ ] T e—
T T RE—

APt arwees il (%)

o Merhetsl W Morfesl oroee (O deam, M O ceme, b
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mpcinTEy 4-year event rates according to

4-Toli wverd Fuim L0

mgciatey Impact of polyvascular disease and

EV dunth, Vi, or witoke w4 yaes (Wi

single vs. polyvascular disease

Stable atherosclarolic diseasa

.l'.lq'u-

diabetes on CV events at 4 years

Limitations

« Complete follow-up of the inftial cahort at 4 years could
not be achieved due o some enrolment sites WIH'IdI'EIWH'IIg

» Dulcome events weare not independently adjudicated

+ Since REACH had specific enrollment criteria, we cannot
rule out thal selection bias could have affected some of
thi results

Conclusions (1)

« [n patiants with multiple risk factons for atherothrombosis
or established atherothrombotic disease, four clinical
cfiteria can be used lo identify patients al increased risk
far future CV events:

2l anyy B

CV evenl risk stratification among patients with
established athercsclerosis enables the intensity of
preventive trealments to be tailored to individual patienl
naeds

ReGITEY 4-year event rates in patients with

e e L L]

risk factors only at baseline

Risk factors only

[ i 1 T : .
spenTEy COomparative impact of ischemic

L)

-l-'\flllI lw"|

Patsniy. wi o Patsants wilh vinbis
schemc events ot >> atherosc 15 at

event timing on 4-year event rates

ﬂnghh

d-\ = K fionteind W b death -wr'\'

whow=isissfr

Summary of key results

Rigk continuum for fulure CV evenls
>> Patants with 15
Eacioes Q'III'

Polyvascular disease was the strongest independent
predictor of future CV events

In patients with a prior ischemic evenis, an event 51 year
prior to anrolmeant was a stronger predictor for CV events
(vs. >1 year)

Diabales increased the risk of CV evants in all
populations: but to a lesser extent than polyvascular
disease or established atherosclerosis

baseing basaling

Conclusions (2)

Whila previous risk strafification tools have been
developed for patients after an acute event,™= our
analysis provides simple criteria for assessing risk for CV
events in stable outpatients

Cwr findings should help clinicians idantify patients at very
high-risk of Mi, stroke, or cardiovascular death and adapt
thedr ireatment sirategies accordingly

The identification of high-risk populations may assist in
the design of future clinical trials evalualing emarging
treatment options in those requinng the most nlensve
praventive medications




Survival Benefit by 12 years registry-supported
improvement of acute cardiac care in Sweden

Alms
Ta describe the adoption of new treatments & changes in shorlong-term survival
in Sevedish pathents admitted to the COU with M over a 12 year period [1995-2007]

=« 0 B B EBR
= 8 anwli

TARE RGO RENER 10T 1000H  ROOET BOSE 1343 1BE3E  ATRAT VTATH  TRE0R

i, gy N g e e

Teause Tasscciation

Conclusion: increasing equality

L] [-quallt'p VE BOUILY (The covapts et vt o fnsly i sty il J Heaith, 1902
Equal quasty vs equal sccess B quality for equsl nesd
- Recognition of systematically disadvantaged groups
- Requires naed and sk SEsEsEmant
= Must be measured specifically fo be meaninghul

= “Inverse equity” hypothesis:
public health interventaons, programimes ane more rapidly applied o
groups of highar sackoetanomic status

= leads nitaly to intressed inequity despite the overall appearance of
an improvement in performance indicators

- Partipglarly relevant in rapidly changing Nalds whehe those with
greatest reed are N lowest SoCOPCoNCMIc groug (TAMI

2010;5(10):176. IIRIRISIP 1D M5 Ts

Background

RIKS-HIA

High quality registry, but:
Mot all admitted AMI patients admitbed to CCU (2009)
Dilagnostic criteria for entry changed (2000)
Comprehensiveness?

Guidelines

A000 Re-definton AM]

002 Hansgement of ohe plen
3003 STEMI sanagemant

I Ewtrmistion of Candarvasoular risk
2004 Eaport consirnun o ACE mRibilne
004 Ewpeart conseeams o Dets blochery
i Coairiiin At plibehel AgenLa

A0 Gradeines for BCY
00T THD pressenman
2007 ACE without peruistent ST slevation
VDT Laviversst delirenion of AN

2008 Managaement of AM] wih STEM|
THLD Myocardial revasoulanisation

Conclusion: increasing quality

EYSTEM PROCESS OUTCOME
Patiant patheay Parformance indicators Othar outcoma indicators
Pra-hospinl can Burla blackade Complications?
Systems of pl education Aspirin Ae-admission?
Protocols Repartusian Ro-nlarchon?
(A programmes ACE-inhibitomn Functisnal stalus
Chalasisrol

Summary

+ RIKS-HIA registry: high guality, showing
increased prescription of guideline-related
therapies/interventions, and a reduction in
mortality over 12 year period

+ Guidelines are not performance measures

+ Rapidly changing practice & guidelines may
increase inequity, despite improving overall
quality
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survival benefits by 12 years registry supported
improvement of acute cardiac care in Sweden

= the RIKS-HIA 12 years study

Lo Wallontin®, Bodil Svennblad’, Johan Lindback®, Tomas Jernberg?
for the SWEDEHEART | RIKS-HIA group

1 Uppsala Clinical Research Contre, Uppsals
2 Karolinaka Univarsity Hospital. StockRolm
Swinden

¥

Introduction

= Dwer the last 15 years a series of randomized trials have
decumented the efficacy of several new treatmenis in
patients with acute ST-elevation or non ST-elevation Ml

European and National guidalines have bean developed (o
BuppOrt the implemeantation of these trealments

Only limited information is available concerning the speed of
implemeantation of these new treatment strategies and their
impact on long term survival in real life health care

Methods

utiver patienis sdmitied to &
wyinier bebweon
sagrasms of my
To dingnose acuba MI, the ‘Wi
2000 and the ESCAACCAHA-

Mane \ bles mra
fatiorn, previous fearl Gasases. chieca ation
recensed reatmesnts, complcaiions, a-Rospidal outoome

Manalty dals ware ¢ g s RIKS-HIA

caldoase wilh tha b

B Treatment of STEMI

- AWM VS PO00-JOH 20072000  IO0S-J008 D00 JOOT

WaTikd  Meiod  WetiME  WsETHX M AOTO4 s 10367
Epgastunites fragmant
B gpirtusiain remrmet [ 1LY s
sy PLT a L el
Cher Tnabran
By O T riskwins
Gty imgagrmiy
Hlrra witer 14 dirys
Treatmants of dachaegs

aafif 333 53

§3333 i3

AR ey o AR

Time of sty {Aays]

tg33dl 835 53

;-
|
]
..

¥

Introduction

= Dwer the last 15 years a series of randomized trials have
decumented the efficacy of several new treatmenis in
patients with acute ST-elevation or non ST-elevation Ml

European and National guidefines have been developed o
support the implementation of these treatments

Only limited informalion is available concaming the speed of
Implamentalion of these naw treatmeani sirategies and thair
Impact on long tarm survival in real life health care
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Mortality in STEMI Long-term mortality in STEMI
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5 Conclus

In patients with myocardial infarction admitted for
coronary care in Sweden registry supported
implementation of new treatment guidelines has
contributed to

-increasing quality and equality of treatment

-more than halving 30 day mortality

-1.7 = 2.6 years average gain in long-term survival
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Digcinaamt

Hanet rale in e Gl riek

Frsrked or fiak lscior?

SHIFT trinl

. Batun, Swedbeng K, Komajca M

Borer J, Ford i, Tawaerl L
Europaan Society of Cardiclogy
Clinkcal Trial Updats 0l

A0.8.2010

Patient characteristics:

The study is well balanced at baseline
High heart rate is characterized by:
younger patients
lower EF
more smokers
more diabetics
reduced use of ACEl and BB
increased use of diuretics and digitalis

Take home message

a risk marker and a risk factor for CV
death and HF hospitalizations

a treatment target

is effectively and safely reduced by
ivabradine on top of a B-blocker

SHiT
Heart rate in heart failure:

risk marker or risk factor?
A subanalysis of the SHIFT trial

M. Bohm, K. Swedberg, M. Komajda, J. Borer,
l. Ford, L. Tavazzi

on behall of the mlifﬂ Investigators

Major findings in the SHIFT trial :

Primary endpoint reduced by 18%(p< 0.0001)
Effect mainly driven by 26% reduction of HF events

Relatively small but consistent effects on CV
mortality (9%, p=0.128) and on all cause mortality
{10%, p=0.092)

Better effect on outcomes in patients with high
baseline heart rates

Patients who tolerated heart rate <60 b/min had the
best outcome

Adverse events and limitations

Result restricted to patients with -blocker
pretreatment and without atrial fibrillation

Adverse events and withdrawals comparable
between groups

Ivabradine had slightly more asymptomatic and
symptomatic bradycardia, and more visual
symptoms, but not important reason for
withdrawal

Ivabradine generally better tolerated than -
blockers

The slower the better — but what is the lowest
heart rate?

J-=curve not defined?

Take home message

Consistent and reasonable effects on all
endpoints

Ivabradine well tolerated

The major drivers of effects are
HF hospitalisation (26%, p<0.001)
heart failure death (26%, p<0.014)

“‘f‘! Disclosures

SHIFT Executive Commiltee members received
fees, resaarch grants, or both from Servier, as well
as fees for spaaking or consulting from clhar major
cardiovascular pharmaceulical companies




SHIT Heart rate and outcomes in HF:
‘F background

* Elavated resting heart rate s a marker of cardiovascular nsk
1

= |vabradine slows the heart by selective [ current inhibition
and has no known cardiovascular effects other than haart

rala reduction

= SHIFT allows o further explore the prognostic imporancs
and pathophysiological role of heart rate in heart faiure

= We hypothesised that heart rate is a risk factor for
cardiovascular events, and tested the effect of isolated heart
rate reduction with Wabrading on oulcomas in a heart failuro
population

ﬂ"f'm Mean heart rate reduction

T0% of patients on ivabradine 7.5 mg bid
Hoart rate {bpm)

-

Placebo
75
e —

&7

Ivabradine

To determine whether heart rate at baseline and
on heart rate-lowering treatment with
ivabradine can predict outcomes in SHIFT

patients with HF and systolic dysfunction

IHI;I Baseline characteristics in population
divided by quintiles of heart rate

Heart rato at basadine |bpm)

TR-<T5 | T6-<BD | B0 - <BT

P walus®

Haart rata [hpm] | ™ e 7 BT
Age {yoam) TR
[ W T 0L E0
Bmoking (&) 5 ) 14 5 n < £0E
Mchaminic cawse of HF | | | I | |

i .. I el ol

WYHA class

Hyperiension (%)

Diabeien (%)

2010;5(10):180. IESIIISEVI R Dy

!H‘f'm Study design

Dauble-blind, placebo-contrfled mullinabional study, 850

madian siludy duralion: 22.9 months

vabeadine 5 mg bid  habradine 752525 mg bid sccording io
HR and icdersbiliy

Maiching placebo, béd

Ewvary & manths

Placebo

— Ivabradine

Methods

nak and hear rale was tesiad o ihe placedo group
ini haar! ol
= Hearl rale achieved al 28 days by ivabradine (énd
iz subsequeni oulcomas
= The eflect of vabradine cn oulcomes, iusted for prognostic faciors &l
baseling, was astimated by haart rale qui
= Ouleomes analysed
primary compoaiin ardposd (Canbovascular geath ard HF hosgs

1 [ daath ke HF | al-caims [TV 1 HF
haspitabsaton; camposde of CV death, hodplalaation fod HF o mon-htal M)

SHIT Easr_ali_ne characteristics in population
‘f divided by quintiles of heart rate

Haart reie @i basaling {Bpm)
. " . P valiag®
Th-«T2{73-474| 78«80 | 0O - ~HT

BRI (mem Hg), maan ; - . - |
DEP (mim Hg), mesn [ = | = |
LVEF %], maan | 5] | b
Beta-tdockars (%) . | .

ACE inhisHots (%)

Diuratics [%)

Anipsiarone antagonass

(L]

Cardiac glycosides (%)
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SHkT Baseline heart rate is a predictor of Relative risk of primary composite endpoint in the
‘F endpoints on placebo placebo group divided by quintiles of heart rate

17

Hoart rate o8
Baweire |Bowd

.<12
T2 -4T8
8- 03
TR

8T

[ oA ; 3 ¥ Primary compesite endpoint according to
IHI;'! Dlstnbutlo:ﬂﬂ ﬁ::?;:.dh:lcéz?m of heart heart rate achieved at D28" in the

| ivabradine group

Placebo lvabradine

Patisnts with primsry composts sndpoesd (%)

PFatiewin & hasd rade group (%) Putiumin in hewtl 1efe group %)

TR T

Hsart Frim stherved o day 3 fapred Hmalt hake aeibserved ol iy T8 ()

m‘f] Effect of ivabradine vs placebo according

H .m Treatment effect is explained bl hol it
‘f by heart rate reduction o heart rate at baseline (whole population)

After adjustment for change in heart rate
at 28 days: e T e
HR 0.95, 0.85— 1.06, p = 0.352 Maset rate el foee

AP T8 dhayh nlacets grosa]
Hmat rine (agen |
Changs i e sphe (B

ﬂﬂf! Effect of ivabradine Vs placebo BCCUFLi!ng “‘fm Conclusion
to heart rate at baseline (whole population)
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::': | rhythm and hear rate =70 bpm, there s a positive
:,, 1 1 continuous relationship between baseline haart rate and

e ' : ! | incregsed nsk

= Dur resulls indicale that in heart failure palients in sinus

IAmEE IR The risk is modified and significantly decreased by

theart raiw ot hansboe [bhom|

Vi and A% 1 for carmosssrular dewn abradine, and the effect is related to hear rate al baseling
1y and heart rate achieved al 28 days

Patients with lowest heart rales on treatmenl wilh vabradine

L]

] hawve the best outcomes
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arl rat

Shifling patients o lower hearl rata profiles with vabradine

reduces C ants

Lower hearl rates at basaline and lower heart rales
on treatmeant are oclated with better oule s,
th incremental benefit by achlieving heart rate =

when lolarated

M. Bohm
I Madizin 0 (Kardisloges | Anglologhs | infernastischa intennsivmadizing
Universithtsklinikum des Saarlandes
Homibuerg'Saar. Garmany

CARE-HF Long-Term Follow-Up
C F, Cleland, v, of Hull, Lk

ESC Congres

Stockholm, Sweden

Hot Line Session, Septemb

Ole-A. Breithardt, Discussant

Modizinksche Kiinik 2 - Unhersititskiiniloem Erangen

No conficts of interest
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Available now online from Lancet
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yn CARE-HF LTFU

ents Initially assigne
al therapy) had

ime of LTFU entry (time of re-consent)

Early survival benefit of CRT-P cannot be compensated

by delayed CRT-P/-D implantation

How did the time of CRT implantation in the control
group affect survival?

What is the frequency of CRT-D in the late implanted
control group™?

DISCUSSANT
Effect of valsartan in Japanese hypertensive
patients with coronary artery disease:
Results from the Jikei Heart Study

Aldo Pietro Maggioni, MD, FESC
ANMCO Research Center
Firenze, llaly

Disclosures:

APM was a member of the Steering Commitiee of the
Val-HeFT and VALIANT trials

Further, APM received honarana for lectures from
Novartis

Rationale, aim and main results of
this subanalysis of the JIKEI trial

Rationale: The risk of cardiac events in hyperlensive
patients with CAD is higher than in those without
CAD

= Aim: To demonstrate that valsartan can decrease the
occurrence of major CV avenis, with respect to
standard treatment, in the subgroup pf patients with a
story of CAD mora than in those without CAD
Main results: Valsartan significanlly reduced the
incidence of the primary end-point (but specifically
angina pectoris and congestive HF) in the high risk
patiants with CAD which may be attributed in part to
the improvements of myocardial remodeling

Primary end-point
+ The primary endpoint was a composite of CV
mortality and morbidity
+ Components of the endpoint included
= hospital admissions for stroke or TIA
— myocardial infarction
- admission for congestive heart fallure
— admission because of angina pectoris
- dissecting aneurysm of the aorta
- doubling of serum creatinine; or transition to
dialysis
+ The first of these events to arise in any specific
patient was noted as the primary avent

Hot Line Session CARE-HF LTFU

Sumimary

CARE-HF LTFU provides to date longest follow-up
infarmation from a randomized, controlied trial population
Results confirm the long=-term beanefits of CRT-P

{without defibrillator backup!)

The available data suggests that the initial survival benefit
of CRT-P can not be compensated by delayed CRT(-D)
implantation

COMNGRATULATIONS FOR THE VERY
LONG FOLLOW UP DATA!

Valsartan in a Japanese population with hypertension
and other cardiovascular disease (| lkel Heart Study):
arandomised, open-label, blinded endpoint
marbidity-martality study

The pdvmn of talsoman 15 eyl serian gl pwe e de s
R T

Kaplan-Meter curve of cumulative frl*qun'nl'.:,- of
the cardiac events: patients with or without CAD

Some strenghts

Randomized trial conducted in Japan

More than 3,000 patients, 1,036 of whom with
a documented CAD

Low mean dose of valsartan (76 mg daily) but
in the range for Japanise people (40-80 mg
daily)

Electrocardiography and echocardiography
were performed in all patients at baseline, 1
and 3 years afler randomization




Relevant weaknesses

Prospective randomised open-blinded-
label endpoint (PROBE) design with a long
list of hard and soft end-points

No effects on all hard end-points (stroke;
AMI, death)

Favorable effect just on softer end-points
Post-hoc subgroup analysis
Mo p-value for interaction available

Effect of valsartan in Japanese hypertensive
patients with coronary artery disease:
Results from the Jikei Heart Study

JIKEI

| JIKET
AlIM

The risk of cardiac events in hypertensive patients with
coronary artery disease (CAD) was higher than in those
without CAD. We here report the result of a sub-
analysis of a large-scale trial [JIKEI HEART Study (JHS))
which demonstrated that the addition of the angiotensin
Il receptor blocker (ARB) valsartan to standard
cardiovascular treatments significantly reduced the
primary composite endpoint of cardiovascular
complications as compared with conventional treatments
without ARB in Japanese patients

JIKED JIKEl HEART Stud)

EMect of troatment on ondpolints

(W1
LR
T

& Wi
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Conclusions

* The JIKEI investigators are to be
congratulated for this trial conducted in
more than 3000 Japanise patients

* However, the data presented here cannot
fully support the conclusions of the authors

« For this reason, the results of this
subanalysis cannot be extrapolated to
general practice

IS Conflict of interest

The JIKEI HEART study was “investigator driven sludy
The JIKEI HEART study was funded by Jikei University
School of Medicine

The sponsor had no rmole in the collection, analysis and
interpretation of data, in writing of the manuscript

or in the degision to submit the paper for publication

JIKEP JIKEI HEART Study

Mon-ARE ireatmeni

Schematic of study protocaol with treatment phases

| JIKET
Methods

One thousand thirly six CAD patients in the JHS were
subjecied to this 5‘h.:1:|.'

We assessed the .‘l'_ll"’,_l'.\ll"n:_; endpoinis such as |||':,-c<_;|||_!|._‘:l
Infarction, angina pactons and congestive hearl failure
between valsarian group and non-AREB group.
EIe*.c:m::nrdmgrasﬂw and echocardiography were F?El’n‘l':l”'!'ll:-‘l.'f at

baseline.1 and 3 years after randomization




valsanan in fapanese by periensiue w
Trial profile
JIKE] HEART Study

3081 Pationts

CAD+
N=1,036

Baseline Medications
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Kaplan-Maior curve of cumulative frequancy of the composite
primary endpoint : patients with or without CAD

Hazard ratio

L. TIH5%C1 1.93-3.858) p<0.0001

Absence of CAD
(2,045 patienis)

| JIKET

Kaplan-Meaiar curve of cumulative frequency of the fatal
and non-fatal coronary events : patients with CAD

Hon-ARB n=522 Hazard ratia

.44 [95% CI : DLAT-0.71) p = 0LO0GT
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Kaplan-Meier curve of cumulative frequency of
the cardiac events: patients with or without CAD
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Hazard ratio and 95% confidence intervals
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_JIKET
Percent changes in LVMI : patients with CAD
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JIKET

Conclusion

The present study provided convincing jence that

rian significantly reduced the incid

angina pectoris and congestive heart failure particularly

in the high risk patients with CAD which may b

in part to the improvements of myocardial

Editorial comment

Kyoto Heart Study,
updated ancillary analyses.

Stéphana LAURENT, MD, PhD
Fhamacology Department snd PARCE 7 INSLHM U5
Higital Curnpéen Goeorges Pomisdou
Univarsié Pars Descartes. Assistance Pubiqus-Hoptaux o Pari

.FHIE
DESCARTES

1. Effects of valsartan on primary and secondary prevention

A valsartan add-on treatment is more offective than a non-ARB regimen for
praventing CV aventa® in unconirolled hypertonsive patiorts with high CV rish...
Mew finding
...leth in secondary provention, i.e. patients with previous CV
avints (CHD, stroke, CHF)
HR 0.63 [0.44-0.89], p=0.0088
~.and in primary prevention
HR 0.44 [0.29-0.65], p=0.0002
* Primary snd-point A compoalte of CV ovents suck as slroka/TIA, W1, woruaning HF, angra,
dasecing sortc aneurysm, kowes bmb srierisl cbatruchon, Fansmon (o delyss o doubling of
wruem croalining levels

Analysis
In plllll-:fﬂ. with prévious CV ovents, &8 well as in those withoutl, the benafit can bd
attributed to valsartan, becauso of

= a similar reduction in brachial BP in “valsartan add-on™ or “non-ARB" arms

= a similar levol of CV risk at basaline in both arms

= aimilar baseline medications at bassline in both arms

1. Effects of valsartan on primary and secondary prevention

Strengths

=An Esue rarely analysed, a prospecified analysis

- Large numbaer of patients in both primary (n=2116) and secondary (n=815)
FE TR GrOURE

- Bienilar numbar of patients in both arms [valsartan sdd-on and non-ARB)
tor primary (1085M051) and secondary (452481) proventicn

= Primary end-point Incidence of CV events close 1o that expected (10.2% vs
12% in 3 yrs FU) and high enough both in primary (m=102 in 3 yrs FU) and
secondary preventions (n=146)

Limitations

PROBE design (like in CASE-J, HLLCREATE, and JIKE] studies)
- Becondary prevenbion group: ACE], given o 29% patients at bassline, had
to b stopped In both srms, thus non-ARB patierts had no RAS blockers,

dospite previous CHD or CHF, which sr prefermed indications (E5H-05C
Gasidslines 100T)

+ Imcroased CV risk in non-ARDBT
< valsarian 7 ARNY or RAS blockar?

1. Effects of valsartan on primary and secondary prevention

Clinical implications ;

* Major results for the Japanese/Aslan population

= & large population is concemed
- primary provention: 172 to 273 of hyperiensive patienis are si high CV risk,
dospite no previous CV disease
= incontrolled hypertonsion: 23 of treated Fyparensive patients ane still not
controdled (among those who are aware of HT and troated)

=# In those patients, adding valsaran lo previous treatment s more effective
than a non-ARB regimen for praventing CV events

Romaining issuss:
- Machaniam of the BP-indapandent protective affect of valsartan 7
similar brachial BP 3 but higher central BP M 7 My o o e 309

Protective effect of valsartan? or an ARBT or a RAS blocker?

- Exirapalation Iram an Japanese/ARESn population 10 Western populations?

2. Combination therapy with valsartan and CCB

Authors’ concluslon

“Combination with valsanan+CCH showed
lorwar primary evenis than non-ARB+CCH”

B

Prefermed sentence - Vi add-on
treatmant lowered the incidence of CV events,
wihethar patients recelved in addition CCB

o e

Limitations
- Prespecified analysis?

larmas T 8 ol J Hurssn Hypsrers J008
- Indication blas for CCB?

(=)

. Stroke and angina prevention by valsartan

Aurthors' conclusions
Stroke, "Siroke provention by Valnaran was mainly due to inhibiticn of
earabiral infarction [18 va 38) bt not blesding.”

Angina: “Walsartan was significantly effective for prevention of effort angina

e = |

B

Preferred sentenca: Angina prevention by
Valsartan was raiher dus to inhibition of
effort angina (16 vs 34) than unstable angina

Impariant lmitation
Small numiber of avents % undersized statistical powar
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KYOTO HEART Study: Effect of Valsartan on
cardiovascular outcomes in patients with high-
risk hypertension: updated ancillary analyses

KYOTO
HEART

study

H.Matsubara, T.Sawada, H. Yamada, 5. Kimura, J. Shiraishi
Kyoto Prefectural Universily of Medicine, Kyoto, Japan

W Scheme of study protocol

Nan-

ﬂﬂ‘ﬁ Hazard ratio and 95% confidence intervals
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HA Pl
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4 Method-1

+ Primary & secondary prevention
- The population was divided into two groups according to
the presence of previous CV events at the entry
- Frll‘l’ﬂf‘ll endpoint: the same as in the main 51u|.1','
& composite of CY evenis such as strokaT A, Ml worssnin
ariging, dissechng aorbs &l WAL, lorvir
Eranaton to dislyss o d ] of s&rum cred
« Combination therapy with CC
- The populaticn was divided into two groups based on
the usage of CCBs
- Frun'ar',l endpoint the samea as in the mamn ﬁh.-l'}','
+ Additional analysis of stroke
— Stroke wene classified into bleeding and infarction

Conflict of Interest

s The study was funded by Kyoto
Prefectural University School of Medicine

# The sponsor had no role in study design,
data collection, data analysis, data
interpretation, or writing of the report

MEAKT Kaplan-Meier's curves
30
Primary endpoint

Non-ARB 155 pts (10.2%)

Provability of avents|'%]
-

Mazard ratio
0.88 (RENCE 0.42-0.72) p=0.00001

manth

MowdR) Lid U uG 16 B8 8 18

Study purpose

As the ancillary analysis of the KYOTO HEART study

we investigated

Effects of valsartan on primary and secondary
prevention

Combination therapy with calcium channel blockers
(CCB)

Additional analysis of angina & stroke events

SWasr Method-2

Additional analysis of angina pectoris
= Diagnosis of angina pecloris

+ hospital admission, ECG changes with chest
syndrame. with CAG finding (>75% organic stenosis)

= Angina events were classified into effort angina or
unsiable angina according 1o the clincal reécord file
= Guidelnas on the management of slable angma pacions, {Ewr
Haart J 2006271341}
= ACCIAHA 2007 puidainas for the mansgement of patisns wilth
unstable anginamon=3T-slevation myocandal miamcton-—
exaculive summary, 2007 Aug 14 75
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0 pri ; LLL Baseline characteristics
H"]’.‘:j".'{” Primary & secondary prevention WEART _

KYOTO HEART Study
n=3031

Coronary heart dissase [n= 707
Cemebeovasculss dissasa {n= 113]
Heart fudure (n= 183]

Primary endpoint
Fapanf retii 385 (RENCI T 01,0 509
el oo

Absence of Presence of

CV disease CV disease
=116 n=216

Valsartan Han-ARB Walsartan
=085 n=1051 =452

Baseline medication "',,',":,"}} Changes of Blood pressure

Fravesten g porn p—mn

Comparison between Effect of valsartan for primary and
primary and secondary prevention = secondary prevention

|

iy B A RS

e A 0 i | Yo

-1 Sy E pygex

Primary *Walsarman

KIOT0 Hazard ratio and 95% confidence intervals _ Combination therapy with CCB
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Baseline characteristics Changes of Blood pressure

nap

pali—cgal Lgeq——ahs ome

Comparison between Combination therapy
With CCB and Without CCB With valsartan and CCB

-CCB

SJUBARLR Sraea:

MR OFTHENCI 0B-00) a=0007F

m Moninhs Manths

analysis of stroke events l’aﬁ Subspecified analysis of angina pectoris

mkal

TIA SAH  Bieeding  dniarction” Proviaional Evenl numeer
Val F: & repart ot
‘alsartan 4 1 1 neBiL T

Now|-AHE 5 ] L] 36

Fwjaction 75 114)

[ Tida) Definits avent
CBA B i )
Shint of data B 1/T) N=BE(1i- 1 44)
Otivers L

{ Sub-analysis commities

Insufficiem
infarmation

Moafh

Unstable angina Effort angina
A=12 (0 18y n=50 {10 1 34)

WooAMS RN GMT Libd 08 1 B

T
ﬂrgwr Summary

Valsartan was more effective for both primary prevention
(3.0% vs 6.7%) and secondary prevention {11.5% ve
18.1%%), in which primary siroke and secondary AP events
arg significantly nhibited, respectivaly

Combination with Valsartan+CCB showed lower pnmary
events than non-ARB+CCB (5.0% vs 9.8%)

Stroke prevention by Yalsartan was mainly due to inhibition
of cerebral infarction (18 vs 36) but not bleeding

Valsartan was significantly effective for prevention of effon

angina (1.1% vs 2.3%), bul not for unstable angina (0.20%
vs 0,.59%, p=0.10)
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Impact of Pacing-induced Systollc Dyssynchrony on the
Developmaent of Left Ventricular Remodeling in Patients
with Bradycardin and Normal Systolic Function :
Analysis from the PACE Study
*Ghwisk-Man Yi. "Josaph Yat-Sun Chan, "Fang Fang. **Ging Zhang,

“Omar Razadl, “Gabrial Wal-Hvok Tip. *Hussin Azian. *Hamish Chi-Kin
Cam, infirey Wing-tory Fumy
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PACE study
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* CM. Y, GW.K. Yip, Q. Zhang. J.Y.5. Chan, The Chiness University of Hang
Kang: J.W.H. Fung, North District Hospital; O. Razali, H. Azlan; National
Haart Institute

Echocardiographlc Core Labosalory
= G.W.E Yip, CM. Yu, Q. Thang, F. Fang, The Chiness Uiniversity of Hang
Kang

Clinical Evant Commiitos

= W. Chan, A. Chan, The Chinese University of Hong Kong; W.L Chan, Alice
Ho Miu Ling Methersale Hasgial
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Chan; Prince of Wales Hospital, The Chinose of Hong -
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Institute, Kuals Lumpur = O, Razali, i Azian, FCH. Lam; North District
Hospital, Heng Kong — LW.H. Fung, K.H. Yiu
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Background

Right veniricular apical [RVA] pacing —
* The commaonest location for veniricular lead placement in the
pacing managemeant
*+ Exuorts deleterious effect on left ventricular (LV) systolic function
and adverse clinical outcomes in patients with :
+ standard pacing indications
+ cardioverter defibrillator therapy

* Need to explore new pacing sie or pacing mode

Background

i |

Biventricular (BiV) pacing
* Preserve myocardial performance better than
RVA pacing In the presence of

atrioventricular block and normal systolic
function

= |n animal model &
= Im acute hamodynamic studies in
pationts with LV ejection fraction >40%

Background

= The recently published Pacing to Avold Cardisc Enlargament

(PACE)studyisa
-p |
-

= Mal | — — | )
d Biventricular Pacing in Patients with
| Bradycardia and Normal Ejection Fraction
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Background

PR

Hypothesis & Study Design

Pre-spocified analysis in the PAGE study to determine whsthar,
pacing-inducod systplic dyssynshrony s W | o, dr—u‘un_rln:_un_
of deterioration of ejoction fractionand LV remodstling et 8 &
montls

This wil o impartant inskphis for determinotion ol patien

groups who might benefit most from BIV pocing

Patients

» Patients with nonmal LV ejection fracticn (=45%] who had standard pacing
Indications (advanced AV block in 59%, sinus-node dysfunction in 41%)

Echocardiography

LV valimmes and ojection fraction

= Rgal-tima J-dimensbonsl schocsrdiography [IE3Y,
Philipa) performaed i 80% of tha patisnts

+ Biplane Simpasn’s methad was used in the olhers

= Follow-up : bassline and 13 manths

LY systolic dyssynchrony

= Tissus Doppler imaging (T} 1o assess LV ——— e e T —
systolic dyssynchrony at | month (Vivid 7,68} | 0 LT
+ Sysnlec Dyssynchrony index win [ - gl '.i."‘l“
13- LV sagmantsl mods! [Te-S0 or Vu's Index, 81 M | ?& -l .} n{l
JASE O0SIUND-210) s et valee 233ms. | © T P

defined significant dyssymchrany g

= LV ajection fraction at 12 months
* LV end-systolic volume at 12 months

Pre-specifiod secondary, apd-paint

= Early occurmnce of systolic dyssynchrony at 1 month (=33ms)

Definition of significant deterioration of LV systolicfanet o

* Reduction of LV ejection fraction 25% at 12 months

Baseline Characteristics

| i (ki) ptiny
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By e dpsters el ] p_ L]
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Fyprriynpos - 7 LX)
Clalmies rarifus LELEE) 3 CEF) [ A1)
Connmny bkt dvesnss. 84 ) 1] o
o fer B R— LI i

= Systollc dyssynchrony at 1 month (Dyssynchrony Group)
occurred in 52% (n=46) of patients with RVA pacing, but only 15%

(=13} with BIV pacing (p<0.001)

= The Dyssynchrony Group had significantly lower LV ejection
fraction with an absolute difference of 7.1% (p<0.001)

= LV end-systolic volume increased significantly in the
Dyssynchrony Group with a relative differonce of 30.7% (p<0.001)

* Reduction of ejection fraction 25% occurned in 67% (39 out of 58)
of patients in the Dyssynchrony Group, but aaly in 18% (21 out of
115) in the No Dyssynchrony Group [p=<0.001)




RVA pacing, Dyssynchrony at 1 month
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Discussion

Major findings in (e study

= Syslalic dyssynthrony was the main paihophysiolagicsl mechaniam of
delrimanial affect of RVA pacing on LV function

* Majority of pati fevaloping sarly systalic dysaynchromy after pacing
aro sttributable to RVA pacing

= Pationts with sarly sysiolic dyssynchrony had & seven-Tald risk of
significant reduction of LY sjection fraction at 12 montha regandiess of
pacing mode

= RVA pacing oxerts additional deleterious sffect on LY hanction -
maechaniams 7

= BiV pacing mode protect patients from adverse culcomas and dramatically
reduce ihe occurmance of systolic dyssynchrony

Predictors of significant reduction in LY ejection fraction
al 12-manth

Univariate haitivariale
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Discussion

Clhinkcal implications

= BiV pacing prevend sarly developmant of sysiolic dyssynchrony

= Sysiolic dyssynchrony might ba the most impartant centributing fector for
he detrimantal effect of pacing on ejection fraction and LY remedeling

= Early dyssynchrony only present in about half of patients received BVA
pacing

= Tha use of schocandiographic technigue 1o screen for the sarly ocoumence
of dyssynchrony may play a robe in triaging pathent with preserved sysiolic
function to recsive BIV pacing as the treatmaent of bradycardia

ALPHA OMEGA: Effect of low doses of
n-3 fatty acids on cardiovascular diseases in
post-MI patients.

Editorial Comment

Luigi Tavazzi
GVM Caref&Research, Cotignola, IT
Discussant

GISS-Prevenzions



BRITIVIOMIMHE 2010;510):193.

Why nevutral results?

* Was the hypothesis sound enough?

* Low n-3 PUFA dose?

* How large is large enough?

+ Optimistic expectations of benefit ?

* Were the companents of the composite

primary endpoint specific enough for the

specific mechanisms of action of n-3
PUFA?

* Too pragmatic study conduct ?

GISSI-Prevenzione trial (1999)

Why neutral results?

* Was the hypothesis sound enough?
* Low n-3 PUFA dose?

* How large is large enough?

« Optimistic expectations of benefit ?

* Were the components of the composite
primary endpoint specific enough for the
specific mechanisms of action of n-3
PUFA?

* Too pragmatic study conduct ?

Why nevutral results?

* Was the hypothesis sound enough?
* Low n-3 PUFA dose?

* How large is large enough?

+ Optimistic expectations of benefit ?

* Were the companents of the composite
primary endpoint specific enough for the
specific mechanisms of action of n-3
PUFA?

* Too pragmatic study conduct ?

Assumptions

*incidence of CHD mortality of 4%
per year in patients aged 60 to 8o,
enrolled 3.7 years (median) after M|

* 25% risk of CHD mortality
reduction for EPA+DHA and 20%
for ALA over 3 years (2 ways
analysis)

» During the course of the study the
Steering Committee approved an
increase in sample size from 4,000 to
4,837 subjects and an extended duration
of intervention from 36 to 4o months.

In 2009 the original primary endpoint of
“fatal CHD" was replaced by "major CV
events” (including all fatal/non-fatal CV
events and therapeutic interventions)

Effect of n-3 PUFA treatment in
GIS5I-Prevenzione (11.323 post-MI pts)

Dwath CW Cuiat
Mon-retal AL Won-lscs AN O Sudaen tion tabe
Fib Fatal Roke o fuld] sirks sy CV awaih e apars

ped 1

s Fisk raducton
\zions Ireasligatons, Lancsl 1909; 354 447

Methods

Subjects were identified by hospital
cardiologists, physically examined at
enrollment by trained research nurses, and
followed up by research staff through
telephone interviews at 12 and 24 months
(only)

« Mon-fatal cardiovascular events were self-
reported and verified (if known) against
hospital records (if available), otherwise they
were not considered
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ALPHA OMEGA.: GRANTS

Effect of low doses of n-3 fatty acids on
» MNetherlands Heart Foundation

cardiovascular diseases in post-M| patients

The Hagua, The Netherlands

Daan Kromhout, MPH PhD « National institutes of Health

Bethesda MD, LL.S.A

for the Alpha Omega Trial Group

Waganingen Linhersity, Dismon of * Unilever, Viaardingen, The Nethertands u
Tha Nodhariends [LST

TRIAL CONDUCT

* Investigator-initiated study

« Study design, conduct and reporting are solel

e of the Alpha Omega Trial Group

» Data-analysis

HYPOTHESES PATIENT CHARACTERISTICS

EFACDMA dol ALA, EPa+iieiA

ety Y

MN-3 fatty acids reduce the risk of L der

* major cardiovascular events
= fatal coronary heart disease

= ventricular arrhythmia-related events

DESIGN ALPHA OMEGA TRIAL

400 g EPA-DHA + ALA placabs
29 ALS + EPADHA placebo
A0 mg EPADHA + 2 g ALA

BLA placelo + EPADMA placebo
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PARTICIPATING CENTERS COMPLIANCE

Change in plasma n-3 fatty acids during the ftrial

ENDPOINTS EPA+DHA AND ENDPOINTS

Erimary gutzome

Major carfiovascular evenis

ALA AND ENDPOINTS RESULTS IN WOMEN

. RESULTS IN DIABETIC PATIENTS
Post-hoc analysis

Patients with diabetes (n=1,014) had
30% higher nsk of major cardiovascular

avents than non-diabetics (n=3,823)




VENTRICULAR ARRHYTHMIA-RELATED EVENTS
IN DIABETIC PATIENTS

IMPLICATIONS

Comparison of drug therapy and CVD
mortality in clinical trials with EPA + DHA

RESULTS EPA-DHA IN GISSI-P AND AOT

Incidani TV (

Fistsl CHD L_§
o

s '
Gushcern deanif '_1
.—..—1_ AOT

i
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CONCLUSIONS

Predicted and observed cases in the
Alpha Omega Trial

J-year increase in stenosis to fish consumption in
post-menopausal women with CAD and diabetes

RESULTS FOR ALA
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[ Hyperkalemia - Risks }

PEARL-HF: A Multicenter, Randomized,
Double-blind, Placebo-Controlled, Parallel-
EGrurug, Multiple-Dose S to Evaluate the

2 Key Risk Factors

of RLY5016 in Hearf Failure Patients: aeiivsirtubosibiilll + Chronic kidney disease (CKD)
* RAAS inhibitors that block renal
Halhirs ittt handling of potassium
.._u':'u‘-u.m [ r— |_M.‘r':|-bu|‘| (rose un_
akam Frem mm'm.bhrlmh::mﬂﬂlﬁhql
B e
RLY5016: A Novel, Non-Absorbed, Polymeric [ Site of Action for RLY5016
Potassium Binder with Advanced Properties
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Reduction In Total Potassium Excess Rapidly Normalizes
Serum K*

] [ Potassium Binding by RLYS5016 and Effects on Serum K J
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PEARL-HF: Demographics
[ PEARL-HF Study Design ] [ o9Ep
Paramatar 30 oiday e P valos
HF on ACEUARB/EE L]
CHED 34 of Ha hyper < & mo* g e (TR L] e 115
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. PEARL-HF Efficacy: Proportion of Patients Able to
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=
[ PEARL-HF: AE Summary ] [ PEARL-HF: Gl AEs (most common)

= Wumber of patients reporting

30giday | (TG0 | pvalue RUYSOIE | g

(n = 56) Gl Adverse Evonts 30 giday = 49)
Mt of afients with a2 lnnst 1 AE 30 [S4%] 15 (3%} ape {n = 56)
Numbser ol paents with af lasst 1 G AE 12 21%) 3 o1 oo Flandnin® ;ﬁ ?g
Mumber o patiorts with SAEs” 2i%) FETET) [ Canmipaton” 3 98] )
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[ PEARL-HF Efficacy: Proportion of Patients with
Serum K < 3.5 at any Study Visit (by GFR)

J

GFR (mimin) ";";ﬂ: Placebo P value
<45 07 (0% 0 (0%) NA
<80 Insizo%) | 03w 0.088
=60 040 (0%) /38 (0%) MNA

A Single Dose of Erythropoietin in ST-
elevation Myocardial Infarction

Adrizan A. Voors, Anne M5, Belonje, Felix Zijlstra, Mans L Hillege, Stefan
D. Anker, Riemser HoA, Slart, Rend A. Tio, Amoud van 't Hol, |, Wouter
Jukema, Hans Otto I, Peels, José P, 5, Henrigues, Jurriin M. ten Barg
Jeroen Vos, Wiek H, van Gilst, Dirk 1, van Veldhuisen, on behali of the
HEBE Il irnvestigaton
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Inhibition
of apoptosis

Toodd—

Caola” .

B.R.A.H.M.5. AG, Hennigsdorf, Germany.
Experimental studies; cardioprotection with EPO
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EPO in AMI: safety (pilot study) Methods

o st bty s Dbty sy, & tirgh high o Bk o £P4) (60,000 1)
gt with & firsl §7 parustion rpocasial indartion, nrsshd in 8 00 sk
:n-mhww:ﬂﬂmmmmmvm;:ln B * Prospective, multicenter, randomized open label trial with

blinded endpoints (PROBE) in 529 first ST-elevation myocardial
infarction patients

- Bamum EPOD w o — ey | = Primary Endpoint: LVEF [radionuclide ventriculography) at 6

- " —_— weeks after AM)

- . « Secondary Endpaints:

:I I L] — Enrymatic infarct sine

¥ = w = Major Adverse Cardiovascular Everty
N # = Al endpoints were assessed in a biinded manner
T s e = o o o= " * Major Adverse CV-events were adjudicated by an independent
and blinded endpoint committee
Lopseaz i @) Cardiowans Beaags Thes 1008 [Bsfoege ot @l A Haart | D008
Methods Methods

B vin o * O e = Patients with a successful PCI {TIMI 2/3) were
Succossiul pimary PO TIMIZIA] - Previous AM randomized to receive either standard medical care
For o First AMI, diagrased by: - Hemoglobin levels 517.1 ghdl alone, or in combination with a single bolus with
Suggestive Chest pain befarne PCI e 60,000 IU i.v. of Epoetin Alfa within 3 hours after PCI,

h - #&n

mﬂrxﬁ;; f,';,"‘,',':, ,,:ﬂp::,ﬂ“,,:r“:.“ ek * To demonstrate 3% improvement of LVEF after EPO
case of ongoing ischemia - itrial fibrillation treatment, with a standard deviation of 11%, a
Eii;“;:';:ﬂ::‘::““ - Cardiogenic shack power of 0.8 and a p-value < 0.05, 2-sided, 212
reewlelt bundie branth back End tage renal failure primary endpoints per group were needed.

TIbAI ferws 1 biefire primary BCI S Y Estimated sample size ~528 patients.
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Secondary Endpoint:
enzymatic infarct size
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Secondary Endpoint:
Major Adverse Cardiovascular Events

] Caitrad Pl
LLF Mo tGh
Al cardiovancular eventy ] 19 ;032
Candwaascular death 1 2 0.569
[Imeigency re-PCl lor 1 7
In-stent thrombosis/reinfanction 3 2 0288
Uendabie angina
Sirphe 1 1 0993
Heart Lailure 1 T Boda
f Wapsr Advrrie Carbsegsudar Tvenr wena defaned 93 rarkovansadar -y
da P, re-syolatdad wlarcron, pe POE 08 BoeDdety armery brepas gralt, chN ®
i, it chedd vt ol S lakes AL B
o

Time to first major adverse
cardiovascular event

.,L
i-.-

e

— D
[y Noiey ik P ERE

[T]
; o L m = L = 2 . gy o 13 peiienny, N el o sealabis o bussiing sad fliee o
Tima o gyt | - ekt PR T pryP vl e 1 B0 T il e B v -y
g . 1P s il P 08 105 K] b P 3392350 el 0 Pt i e c N "
g Byt i i gt Lper s spstve b s | il i el b, vy Ak l a |2 bor siPermmcy o= e Frave mrier b b wrwin 024 I *
ru BLL e poeemar g arirra byprm prr e aed ter reeris— o vaed ledan r———a '_'—:;"'
M

Subgroup analysis:
changes in NT-proBNP
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Safety

* 49 Serious Adverse Events (SAE"s) were reported In 40 control
patients, and 33 SAE"S were reported in 29 EPO patients.

* EPD was well tolerated and there were no reports of malignant
hypertensaon, seiture, of deep vein thrombodis, Daly one
pulmonary emibolism was reported in the control group and nane
In the EMO group.

* Changes in haemoglobin between baseline and 24 howrs were
avaitable in 201 patients. Mean drop in haemoglobin [£50) was 0,52
[+1.09) g'dL in the EPO group and 0.55 [£1.02] gfdL in the control
group {p=0.86)

= Similarly, there were no difference in the change in haematocrit
[pai. 73}, leucocyte count {p=0.75) or platelet count (pe0.37)
between bath grouwps

¥ ICIN.?

* EPDreduced pre-defined major adverse cardiovascular events
= A single high dose of EPD in non-anemic STEMI patients was

= A large phase Il clinical trial powered to detect a reduction in

« ICIN

Conclusions

= Asingle high dose of EPO after a successful PO for a first 5T-
elevation myocardial infarction did not improve LVEF after six
wieeks (primary endpoint)

= [n additien, no significant reductbon in enzymatic infarct was

obiserved (secondary endpaint)
[secondary endpoint)

safe and well tolerated

predefined hard clinical endpoints should be performed before
EPD can be routinely used in this setting.
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HEBE llI: A Single Dose of Erythropoietin
in ST-elevation Myocardial Infarction

Discussant

Piotr Ponikowski, MD, PhD, FESC
Mardical University, Centra for Heart Diseaso
Clinlcal Miltary Hospital
Wroclaw, Poland

What have cardiologists learned about EPO?

St sy e EPD = not just a erythropoiotic
Produzed by the akiney — ’ i
Y - Farn. et hormone, but rather a local,
o ; tissue protective cytokine
F'" ‘*} ’ 1 against ischemic injury
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Questions and hopes for the future

1. Selection of the end-points and patients

a. is LVEF sensitive enough 7
1 iy al EFD affects thal may have oco

Questions and hopes for the future

1. Selection of the end-points and patients
a. is LVEF sensitive enough 7
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HEBE llI: A Single Dose of Erythropoietin
in ST-elevation Myocardial Infarction

Discussant

s of EPO in AMI:
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Primary endpoint - neutral
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LVEF & weeks after primary PCI

Questions and hopes for the future

1. Selection of the end-points and patients
a. Is LVEF sensitive enough 7
al EPO
4]
-up peried long enough 7
18 rocovary of LYV function up to & months alioer AMI
'a' i B tppamiey § bty ] Bt LVEF
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Questions and hopes for the future
1. Selection of the end-points and patients

a EPO &

Suring il fi 3
b, is G-week follow-up period long enough 7
i LV 5 B months aler AMI
HF -1 {isid it lalesr @i &
c. would patients with more impaired LVEF benefit ?
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Questions and hopes for the future

1. Selection of the end-points and patients
a. is LVEF sensitive nnuuqh 7

c. would p:ﬂlnnls with more |mp1|rnﬁ LVEF benefit 7

. Safety and dosage of EPO therapy

a. how to maximize ,pure” pleiotropic EPD-effects 7
avoid THL, Tplatadel activity, rise in BP, ris |
b. lessons leamed from neurclogy

Questions and hopes for the future

. Selection of the end-points and patients
a. is LVEF sensitive nnuuqh 7

c. would patients with more impaired LVEF benefit 7

. Safety and dosage of EPO therapy
a. how to maximize ,.purﬂ pimnlruplc EPCI-Eﬂ'ac.I:. T

b. lessons learmned frum nnumlagy
c. repeated EPO doses to maintain salutary effects on
infarcted myocardium

Lessons learned from neurclogy
German Multicenter EPO Stroke Trial

Results of main ouicome paramaoters

v by o wla B

il e

-Based an pnalysks af total indani-to-iresl and por-protecol populations anly,
this is & nogative trinl that siso raises safety concems, particulary in patients
roceiving systemic thrombolysis®”
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Hyperkalaemia in HF

® How commaon?
= In RALES Pt 13, 20 and 24% on 28, 50 and T8mg had K* > 5 8mmaol.
= In RALES % had seronnd Myparcalaomin |</+ 6 mmoll
In EPHESLUIS 5 5% and 3.0% on aplsenona and plocebo had K* == § mmad
— In unsalected patienis in cincal senes 15% io 50%

* Risk Markers
Tl years o oldar
Renal impairmant (CKD) occurs in up o 40% patients with HF
Indrineic retaled 10 age, dhabsins, rehcnmaculiar deaasn, speclc. renal diasases
- Fwversibie dun 1o b tslus
— Aceioiin, A lasturs ol savers sculs HF

= Trealmsant wilh Duanetcs. RAAS inhilvlomn, bats biockers., digomin

" MNon HF medicings on nenal function
— MEAIDN, hapann, cioloapirnn, Tmethopem, (onLiemcn, varcommyTn ol

® Dietary
— Gall substilubos, K supplomonts. bananas and other fruits

PEARL-HF
- design

* Double blind randomised parallel group RCT
— Placebo controlled

® Background Rx with RAAS and B blockers
—Challenged with spironolacione 25 — 50 mg/day

® Majority, 58% overall, had mild HF% [MNYHA I}
—No patients in NYHA IV

® LVEF was 40% overall +/- 12%
— preserved and impaired LV Ejection Fraction

® CKD 3 and 4 (eGFR 30-59 and 15-29 ml/min)
— mean eGFR 84 and 78 ml/min in Rel and Pbo;
— 7 CKD 2/3

® Diabetes in 73% and 63% in Rel/Plb p=NS

Impact of RALES

= |
| ' |
| T .."Hp j

[If“H”

lJff

] f__ﬁ__iii;ii!jniliffirf

duurfink DN et al NEJM 2004; 543-51
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‘The K* Continuum’
- the twin ‘perils’ of hyper and hypokalaemia

= Total body K* = 3800 mmol ’ |

= HF and its troatment affect samum

Brown RS American Journad of Medicine 2004;77:3-10

* Dy 2% (60 -0 mimet] in Blood 1 ,."I
* Senall bi-directionst shifls can e P
Eiliesn hypast OF hypokalaeemin Ll | e
® [rsilin, silndcss, aldostemns and e
pdranangic poirity peomoba collular
upkakn L pr— -
. ¥ — s g

PEARL-HF

- summary and conclusions

® Carefulty designed placebo controlled RCT
— peromed by expenenced invastigalons

® Trial demographics appropriate for age (68 yrs)
— Relathely mild HF for ARA
— Wilh retativedy mild CKO [S0miiman)

" Ralypsa lowers K and prevents hyperkalaemia
= Wiry mgh ingigence of hypﬂ':ﬁ.]‘fdl!‘l’.‘rhlﬂ > 5.5 mmoild)
— 1§-56% on placobo v 0-T% on Relypsa

" Longer tarm Risks and banefits analyses required
— Fulure studies should tangest higher risk patients in trge traks
= Didar, more savene HF and renal dysfunction

" Will we need a mortality trial?

Rationale of the SHIFT Study

alty n ihe pan

Was the background dose of beta-blocker
used in SHIFT optimal?

Target d % > S0%

1
HE Rugrstarin ranche target dose
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Major Findings of SHIFT
A BEAUTJRUL Study




2010;5(10):205.

Could use of higher BB dose changed the outcomes?

The mtisction my mortably harad Wi bestrndsnn for an gvernos S.bnm decrsann i

MR is consisieni win e predichon from (b mals.snobss

nod besn shown feduce HR Rirther, In
SHIFT, highat done of BE &d nod couse greabs’ » HAL 154 bim in ahibne cohorl
va « 15.5 bpm hose on = S0% tamgot dose. Unlikely thal use of higher BB doses
n SHIFT would have caused o further +HA o allesd the ouboomes
In ieal workd dlinicians s unabis o Tdoses of BB o tadpel ks
actual of porcoived sido alfects. Provious drug of devion HF §
pprovad of spooilic therapios wors dono in paksents mosving bockgroand theeagry
a5 proscnbed by the investigatons ond na foroe litration wes aBompbed. Henco

SHIF sholRd D judged on [Fe moms of WA i e Doguinhcen Sludied

CONCLUSIONS

SHIFT confirms the importance of hear raie in the pathophysiology
al HF and suppaorts the concepd Ihal reduchon in HR contnbubas

significantly 1o benaficial oulcomos in patients with HF

In patianis wilh systolic HF in SR with HR =70 bpm, recaiving
usual clinkcal care and are unabile to lolerate higher doses af
=28 ther addition of the pure HR reducing aganl vabrading =

lkaly o mprove HF oulcomes

Systolic Meart failure treatment with

the /F inhibitor ivabradine 1 rial

Michel Komajda and Karl Swedberg
o bphal! of the m#‘! Investigeiors

Background

SHIET

Elevated heart rate is associated with poor oulcome in a
number of cardiovascular conditions including heart fallure
Heari rate remains elevaled in many hearl failure patients
despite treatmen] by bala-blockers

Ivabrading is a novel hear rate-lowanng agent acting by
inhibiting the [, current in the sinc-atrial node

We hypothesized that the addition of ivabradine o
recommended therapy would be benaficial in hear falure
patiants with alevaled hear rata

Which patients are likely to be candidates for

lvabradine?

bipm w rhosl of the benafcil efects of ivit

Use of devices was low in SHIFT becaise of inclusion crilera and goograghy
Thnsn polionts reed not o exciudod o thay e tha obhar Inclusion cnboa and
Ao rain e sot approanaloly ow. inlorachion botwoen vobrading and

dEvices M unkroaT B

Appeoaimatedy 40% of sl HF patiorgs with LV sysiolc dysfuncton recmhing

i HF [hiropees magghl Domnell from e Sdstor

Disclosures

SHiT

SHIFT Executiva Commitiea mambers racaived
fees, research grants, or both from Servier, as well
as fees for speaking or consulling from other major
candiovascular pharmaceulical companes

Resting heart rate and mortality
in HF post Ml patients

DIAMOND study; 1518 patients with HF post M, 10 years follow up

Muortality
105




Ivabradine: pure heart rate reduction

[\

& 58

I nhibition reducns ths dissloke depolarzation slopa, Merstny lowating haar nals

Study design

Frabirading T.952 8 my bid acconding 1o
HR and 1clorability
| |

Musiching placebo, hid

00 bt o2n L8 Evary 4 monihs

Patients and follow-up

T4 screened
|
6558 randomized

I
! I
3268 to ivabradine 3230 to placebo

Excluded: 27 e o, Exciindad: 20

T
I lpal g fatin 1 sl ba Tolow-up

Median study duration: 22.9 months; maximum: 41.7 months
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Primary objective

To evaluate whether the I, inhibitor ivabradine
improves cardiovascular ocutcomes

in patients with

1. Moderate to severe chronic heart failure
2. Left ventricular ejection fraction =35%

3. Heart rate =70 bpm and

4. Recommended therapy

Inclusion criteria

= =18 years
= Class Il to IV NYHA heart failure
= |schaamic/non-ischaamic astiology

= LV systolic dysfuncticn (EF <35%)

Sinus rhythm

Documented hospital admission for worsening heart failure
12 maniths

SHIT

Primary composite endpoint

Study endpoints

« Cardiovascular daath

= Hospilaksation for worsaning haar fadung

Other endpoints

* All-cause ! CV/ HF death

= All-cause /| GV HF hospitalsation

* Composite of CV death, hospitalisatan for HF or non-fatal M
= NYHA class | Patien! & Physician Global Assessment

Is total populaticn and i patients with 52 least 50% Larget dove of beta-blocken

ol ’fmm Baseline characteristics

Placabo
3264

Maan age, ¥ 0.7 B0
Malg, % TG 7T
chagmic ilE'liGh:h'c'I(. ' E 67
NYHA [, % L 44
NYHA NV, %% 51 51
Provious MI, % 0 56
Diabetes, % 3
Hypertension, % T 66
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l'm Baseline characteristics

Ivahrading Flacebo

3241 Fao4
Mean heart rate, bpm 80 BO
Mean LVEF, % P 29

Mean SBP mm Hg
Mean DBEP, mm Hg

eGFR, mLmin/1,73 m*

Background
beta-blocker treatment

Pabants {%)

B vabrading

I I B Placeha

B i A e aat M Target Saily doss
randomization Eargat dailty doss

Mean heart rate reduction

Maan lvabradine dose: 6.4 mg bid at 1 month
art rals {bpm} 6.8 mg bid at 1 yoar

Wy = lpteadine

— Pl

B0
TS

1 'fnm Hospitalisation for heart failure

adding el 14 (L4%PT Piscabo n=872 (12 7%FT)
Cumnulniive frsgusney (%) HR = 0. 74 pss% 1 soea.53] po0.0001

0 -
— it aadinee

— Pt

m’m Chronic HF background treatment

Patiants (%)

B Ivabrading
B Placebo
II II . -
i

Bletd DioLhars AEEI- anﬂw DRirehes  ADIEISIOR Mipnass ICIFCRT
el

l'm Background beta-blocker
treatment

Main reasons for not achleving
BB targot dose, %

Main reasons for not
prescribing BB, %

Ivatradine Placebo vabrading Placebo

SLRET] a3 =00 n=2126

COPD i 32 Hypotansion
Hypotension T Fatigue
Agthima ) Dyspnea
Cardinc doecomp. T Dizziness

Fatigime 5 Bradycardin

Primary composite endpoint

reding ma7E] (149 Placeho se®3T (17 T
HR = D.82 [ps% Cl e rs-an) <l 0001
Camadlative fregquancy (%)

m— ity sdine

a— Fiaetn

Cardiovascular death

SHiT

¢ FedLl (7 PRFY Placabo reddl (LYFY)

Cumiilative frequency (%] HR =081 p=i.128
¥ =
— fmtr arding

a— Fiaetn
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Effect of ivabradine in
"! Effect of ivabradine on outcomes m‘m prespecified subgroups

Endpoinis Hazard ratle B5% CI B valug )

Primary compoaite andpaint 082 lnr30 0 el 0001 Ly

Betm-oiocian

All-cause death 0.90 1. 1.0 .0l 3
Death from HF 0.74 L p=0.014 ..,_;...??._,;.- ey
Hospitalisation for any cause PRI P=0.003 "?‘;}Aj-mji'i
Hospitalisation for CV reason y e p=0.0002 .

Fpp SR

CV death/hospitalisation for HF a0 pe0.00M

or non-fatal Mi LT ——
" i

- Patients with at least 50°% BB =1 ’fmm NYHA class changes
target dose (n=3181)

p=0.0003

vabrading Placabs  Hugard ratic P valug
W vabradine
Primmary compasite e ns
sndpoint : : L W Fiaceba
Cardiovascular death 178 175 -
[REPT WAPT) o
Hospitalisation fof
113 b
warsening HF TP AP

Impeavarms el Stability Warksning

Incidence of selected adverse (45 ’f"‘m Incidence of serious adverse

events (N = 6452) events

Patients with an event

Placebo P value
Lprr R LS MIVEISS Brans
All serious sdverse events 45" % (135 0.025
AR pdverse pvemis -} Y Qaz 0303
Hemgir Bty 25 e (R 0,0005
Sympicmatc bradycortia % () <, 0001
Amympl o twadycardia g <0.0001
Atral kbrdnton i Ve (=1 Ll )
Ve otTary disct den
Phraphssnes 3 S =0.0001

Ejes g dars

0,042

Treatment discontinuation =2r Conclusion

Patients with an adverse event,
leading to withdrawal Heart failure with systolic dysfunction and elevaled heart rate
st adint e ——— pvalus is associated with poor oulcomes (primary composite endpaint
1132 Ne 3200, * in the placebo group is 18%/year)
Al 14 : 13% jane 0051 )
Ivabradine reduced CV mortality or heart failure hospitalisation

e z T (82 0367
I by 18% (p<0.0001). The absolute risk reduction was 4.2%

Symplcmatc brodycandia 1% 1% | oo
Asymelomats hradysanka 1 1% | 00001 This beneficial effect was mainly driven by a favourable effect
Abrial Faeilation o o 3 0437 on HF death/hospitalisation (RRR 26%)

1% 0.z224 Overall, treatment with ivabradine was safe and well lolerated
<% 1,000
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Clinical implications

* The addition of ivabradine to recommended
therapy significantly reduces death and
hospitalisations related to heart failure in patients
with heart rate =70 bpm

The NINT for 1 year to prevenl ...

* One primary endpoint is 26
+ Dne hospitalisation for heart fallure is 27

Are the BEAUTIFUL and the
SHIFT populations similar?

BE&UT&UL Versus m#‘m

Baseline population
Age ly

Gendar |msksfemale|
Haart rate (lpm

MYHAI

MYHAN |

MU B (%)

MY HA T

Ejwction traction (%)

BEALUTIFUL
EE
BanT?

72

SHIEW versus BEAUT/gUL
effect of ivabradine

HF hangtalisstian

B Ivabrading
W Placebo
HF death M hospitalisation

SHIT

o

KEY Questions & Answers

BEAUTJgUL versus SHIEH

BEAUTIFUL | SHIFT
Differences

All docmented I:AD Al documentad CHF

| LY ejaction fraction w5

i NYHA Clnssern 111, & 1)

[Trr— =50 bipm

Primnary srdpaint
GV doath + hoapht fign | CV doath + hospitalis

Tor AR For warser
enseliwarsening HF

SHEW versus BEAUT]gUL
event rate in placebo arm

HF hospitalisation HF daath M| hospitalisation

SHIFT versus BEAUTIFUL (HR =70 bpm):
effect of ivabradine

B Ivabradine
B Placebo
HF death Ml hospitalisation
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HF registries: more than 50% of
patients have heart rate =70 bpm

BPACT RECO il HF SUTCOME" ESC PILOT HF®

1407 pabanis 148D pationts 2450 patients

Do HF patients frequently have
heart rate =70 bpm?

g HE 270 bpm B HE =TS bpm

Heart rate in European surveys:
beta-blocker therapy

HF OQUTCOME* ESC HF PILOT™

Are HF patients with heart rate
=70 bpm at elevated CV risk?

"m Are HF patients with heart rate Annual risk of martality in placebo group
f =70 bpm at elevated CV risk? in HF trials

B Total mostality

YES CV monialiy

High CV risk despite recommended therapy:

PEP in the placebo group was 18% / year

GRS MERST WP CHARM Added SEMIORS SHIFT
1995 14 0l HHS mie

Annual risk of HF death in major HF trials

!
B Flacoba group

B Treatment group

F dpalh (408 ot bl e of Sidbew ap C1

BOLVD CIRIS B SHIFT
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The scule and long-term affect of
Repair of Infarcted Myocardizm by Awntobogeus
Stem call Transplantation Intrascoronary Mononsclear Bone MMarrow Cell
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Pt B S M i Bt WTF Tt P, M i Ky, M1
e Y TR e s —— T

Anew STAR in the _:.';::‘_,__E:__‘:._E":T":":
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slem cell therapy sky Tt n oy
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& _ M L The STAR-Heart Study —.
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Tabla 2. Hemodynamics of the left ventricls
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Figure 1:

A lofal of n=391 patients with reduced LVEF due lo Bchemic
heart disease were enrolled inlo this prospective study. All
patients had myocardial infarcton and the time interval between
the infaret and admission to our clinic was 8,523.2 years. BMC
therapy has been proposed lo all patients with reduced LVEF
due 1o ischemic cardiomypathy, Patients who refused the BMC
treatmen! and accepled 1o undergo all procedures identical 1o
tha BMC group acted as control group. Coronary angicgraphy,
biplane left ventriculography, ECG al rest, spiroergometry, right
heart cathederization and measurements of late polentials (LP),
of short-term hear rate vaability (HRV) and of 24-h Haolter ECG
were performed, The (herapeutic lollow-up was evaleated 3, 12
and 60 montha after the treatment.

Figure 1: Study design: Recruitment of patients
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Figure 2:
EF improves significantly in BMC group in comparson o the conirol
group, The initinl beneficial effect of BMC therapy, as evidenced by a
significant improvemant of EF afier 3 mondhs, was longsianding afler 12
and 60 months. The EF decreases in the control group.

Figure 2: Ejection fraction (EF) in the course of tme In
BMC group in comparison to control group
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Flgure 3:
Maortality of BMC group was significantly reduced in comparison
to tha contral graug.

Figure 3:  EMect of BMC theragy on survival in patients with chronic

imchomic candiomyopathy
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= 08
; sy
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Heumber of survteon
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Contral groep naiEl 107 180 m 188
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| Off pump and stroke

ART SIMA  ART BIMA SYNTAX

40% 41.8%

1.8% 1.5%

2010;5(10):214. IR M5}

|Advantages BIMA

= Reducing mortality
= Reducing Cardiac death

= Reducing late cardiac events

= Bilaterad imeriad thoracic artery grafiing patency lor the el
coronary arary System bos| paslency
= Provven] V) 45% of vain grais fslksd between 12 and 18 monthe

= Reducing stroke

= "ni-i0uch” technigue s considared affective lor reducing stroka
risk in patienls with (he atharoacisnatic asconding aoda

|Concerns BIMA over SIMA
s Iore deig dennal wond (Rlectioes

% st (0 1B F O Brers 1 o8 @ L o Rl ot i St s, rbtroen & forts miartts

e e phere e @t e B S B3R LW
= in marget vestels with mild stanosis, composne grafuing resuited in 8 higher
meience of graft cccliion or Mrng sabn due 1o Aow competitioh

U gt 0, b | i P58 i ] e 1 (BT g b ST it bt

B0 bt iy il Lt s Vo A, o Thar s atety JT7EEM) AR )
& Lsage n LA < 4%, Furope « [3%, SYNTAY JE8%

= o At Likammey ey 1311 e 4

|Advantages Saphenous grafts

= Accessibility, sufficient length, and ease of
manipulation

= Optimising patency
= Anliplalaisal hampy
* glahns
» gane tharapy
® fo Mch lechnsgus
s putmrngd glanamng
= harvesting the saphemous vein afler 5:,"'.!![!1“: hagearimization

Trials

Protocol for the Arterlal Revascularisation Trial (ART). A
randomised trial to compare survival following bilateral versus
single internal mammary grafting in coronary revascularisation
[ISRCTH4A5512465]

Dharviad I Taggan* ¥, Belinda Lews®, Alasair Gray®, Douglas © Aluman®,
Mo Flathar?, Keith Champon® ol the ART Investigaion

The ain i o errol st lesd V000 patiensis | 1500 in esch
arm) owvera 2 o 3 year recraitment penios] in 20 cemires in
the UK. Awstralia. Poland anad leaml [Tabde 1) Ax ihe
pnervention i the operstion, oomplisnee b likely 1o be
107 cxcrps am ihe sl sinuton where the

cxpar iy i i pomaibile fuf echmical icasm

|Some Concerns in Randomised Trials

=Power
= Cross-overs

L ost-to-follow up
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Trial Simulation
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Cunclusian ART trial Cunclusian ART trial

* Use of Bilateral Internal Mammary Artery Grafiing s safe: = Hopefully not too many lost-to-follow up in

= X dary o 1y maeinAly mal ncrmaned th'E' Cﬂming years

® chiranan of poat op Ky not Increaned

= ik of abichs, M, Airvdssculaieation Hot mcrnsed

= Congratulations for running such a study

SRR B S T PO, B R PeHRTR funded without commercial involvement

= |n BEA group T8 4% of paheety dic) nob recaien soaisd raxieel s 13%
1 SHA groan

* Stroke rate in CABG reduced by off pump surgery?

Background

0 CABE remaing best therapy for severe CAD [SYNTAX trial)
O CABG i limited by eventoal failure of vein grafts (50-75% by 10 years)

s Fhe New Exghind O B0 years after CABG an IMA | righ of:
o - 2
Jourmal of Medicine mm W"mem
Randomized Trial fo Compare Biloteral Versus Single Internal * Pat THA 5% at 10
Mommary, Coronary Artery Bypdss Grafting (CABG): :mlﬂ'ﬁt.’ﬁﬂ:. A o
One Year Results of the Arterial Revascularisation Trinl (ART) T —————l mwm-_ﬂw 34 desade of

B Toggart, Db Altmos. AM Groy, B Leen, F Mugars, LW Y, H Camphail, M Firiber oo

bakalf of tha ART [nwestigaters
Tdow ke b1 g ety Ol fed | ot @0y o Dbt irpnd Biwigte | bwaPaiil B0 Pt ot 7o | gmdtes, E Py o Aimiesad Rlarvisiel ol Walein (4
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Use of BIMA in Routine Clinical Practice

CUncommon
*® <10% of CABG patients in Europe
*® «5% of CABG patients in USA

OPotential rensons for NOT using BIMA
*® Technically mere challenging

Adds to duration of operation

Increases early mortality

2010;5(10):216.
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Trial Design
o Protocol published (Trinls 2006, 7.7)

() m{wwmmamm
o w:ﬁ

L] pllﬂll'lﬁ
* 8% L in 10 yeor mortality (frem 25% to 20%)
* 90% power, 5% olpha required 2928 patients

 Two arm randomised trial
+ Randomised 1:1 SIMA to BIMA '
* Supplementary vein/ortery grofts os required
ol ﬁn or Off-pump procedure
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ART Surgery
SIMA BIMA &
(n21552) {n=1542)
Off-Fump 407 4LE%
1 or% 05
2 77 178
Grofts 3 485% 804%
4 332% ETELY
Surgery length: ming mean (50) 199(58) | 222(6t) | 23 ming
Wentilation length: mins meen (S0) 863 (3293) | 968 (3029) | 105 mins
Deuration TTU stay: heurs mean (500 38 (108} a1 [74) | Thewrs
Buration of post-cp stay: doys mean (S0) | 78(7.6) | BOG.4) | 05 days
Re-exploration for ony couse 5% 4.3%
Blood transfusion e = e
TIntra Aortic Balisen Pump iTh 44
[Rercl spport 4% | sen

o

ART Endpoints

Primary
* Survivel at 10 years

S.unndrgr -
Cause specific & 30 day mertality

* Meed for re-intervention

* Clinical events

! Mn‘f Life (5F-36, ﬂmnﬂm
ectiveness

o Sub-groups
: | 70 yrs)
St ie> 3
* Radial mm vein grofts J
s Hili:-*uf I 0
Wi sgliy Sl o’ B sy
ART Patient Characteristics
SIMA [n=1554) |  BIMA [n=1548)
Age: years meon (+5D) 63.5(9.0) 63.7 (B.7)
Male B6% 85%
Dicbetes 234% 24%
Urgent CABG T9% TE%
Prior myocardial infarction 438% 40%
Friar stenting 16% 156%
Prior CVA A%, L ie
Peripheral arterial disease e ML RS 5T
ART Outfcomes
SIMA BIAA A
(n=1552) | (n=1542)
All Martality 12% 1.2%
VA 12% 1.0%
30 days | MI 15% 14%
Revasc 04% 07%
Wound recongtruction (0.5 § 19% 3%
Al Marteality 23% 25%
VA 1LB% 15%
Lyeor IS 208 | 20% _
Revasc 13% | 18%
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ART Summary and Conclusions

ART is largest RCT in cardioc surgery comparing fwo operations
* Confirms feasibility of international multi-centre RCT

1 Shows that routine use of BIMA is feasible in CABS patients

Testament to safety of contemporary CABG with 1 or 2 TMA
= Wduymﬂ?flzklmmmz.ﬂ

Use of BIMA does not increase
e

ion of post op stoy
* rigk of strobe, MI, revascularization

Use of BIMA results in o slight increase in the risk of sternal wound
reconstruction by 1.3%

O ART ks fumded for 10 years to determine if BIMA reduce martal
mdmnd{wupmumﬁ;lmhn{upmdwm‘mm?

ART will also report on costs, cost-effectiveness & Qol measure: |,

ART Participating Centres (n=28)
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ART Trial Steering and Data Monitoring
Committees

TRIAL STEERING COMMITTEE

Vemmbem  futertloy Wecbe Emervts Profemes of tebrrw Staten Confed
Abun btd SuVIRLm Frafume of Sutmct o Miodicew  Oulerd
Chanses, L Canlibegn Frotamss of Cordiotioier Madcms  Oufend
Collrg, Bory  Epdempiogin Fratomss of Lpcamivge/Macdcine Qterd
fork John  Load Surgee Fratummse o Corsias Sagery jE—
Foreil Bortoy TreH ddwir o tirncir, Beszerre Covie for Trisls Oefand

Ghafard
Foppr. Tt [E s Frolupmer of Corfotl Sorpary Lismuliies
Soaght Pyiwr  CHATEMAN s bt Frfepase g Corpmtidl whit B Cfonvd
Sibla Bod: Candiologin Canntie? Corzaclagard Losmrpec:
Tagprt el frecgo Deemsgate Cosdbee Lot S Gt

ATOLL: An international, randomized trial
comparing i,v. enoxaparin with i.v, unfractionated
heparin in primary PCl for ST-elevation
myocardial infarction

<>

Harvey White
Groen Lane Cardiovasoular Service and
Cardiova arch Uinit
Aunckland City Hospital; o, New Zoealand

ATOLL: Notable features

Mo effect on TIMI 3 flow or 5T resolufion
on bleeding

ary ischagmic endpoint (death, recurrant
urgent revasculanzation) reduced: 11 JFH v&
 Bnoxaparin, p=0.04
Trend for reducton in martality: 8.35 UFH vs 3.8
FNCCApATin £ nce of @ reduction in infanct
size, impr

probably o

ATOLL: Notable features

Unusual pnmary endpoint of death procedural failure or
nan-CABG major bleeding: Negative for primary endpoint
RR 0.83, Cl 0,68 - 1.01, p=0.07

ATOLL: Things | would like to know

Comparable endpoinis to olher primary PCI trials for
lschemic endpoints and for bleeding; role of BARC definition

| would like to se of patients in Killip Class |

Foda of radia 188 (67 .55

Role of clopidogrel dosing 2600mg (>

Rode of likfllla antagonists (7
Rode of thrombectomy {
Role of axtendad SC injaclions of enoxaparnin

Effect of therapies on stent thrombosis

D
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Efficacy of anticoagulants and antiplatelet agents in Bleeding rates with anticoagulants and
primary PCl according to prespecified endpoints . . .
antiplatelet agents in primary PCI

Anticasguiants Antiplaiotet Agonts
Anticoagulanis Antiplatolel Agonts

e

Ped 303

Pl 18
Srgle b
2uma dwme

Percontage ot 30 deys

Ped 5T

=+

UFH Enox UFH Biw C Pras Chlop Ticag Clop Clop Cop FPom Chp T Clop Chp
- na34XE neRE3g el A

n=10 n=3348 S TA ] n=8430 nE B4
ATOLL HORIFONS T PLATO CLURRENT - HOMZONS FRYTENY RN ELRENT

TIMI oS AL Major Diseding )

3

Conclusions

The ATOLL investigalors have preformed an excellent
trial on a background of high use of evidence based
tharapies

The robe of IIBYlla antagenists in the setting of intensive
oral antiplatelel therapy (e.g.; clopidegrel 800mg,
prasugrel or ticagralor) is not well defined,

The ATOLL investigators have shown that enoxaparin is
safe and likely has a clinical relevant effect on ischamic
endpoints for patients undergoing primary PCI

Thay have moved us closer to the goal of further
improving the outcomes of patients suffering STEMI

Intravenous (L.5mg/'ke Enoxaparin

ATOLL

G. Monfalgscal, M, Cohen, P. Goldstein
K. Huber, C. Pollack, U. Zeymer, E. Vicaut ¥ o f
TR0 (ACS-PCH

for the ATOLL investigators .'._ I o | LY i al (alactve PCI)

e 8 al [Pty PCI)

G MowTag Mot Sent

Lechaw Fess for

Trial organization

M Pl o {Shck L
No anticoagulation and nao lytc before Ry
Similar antiplatelet thesapy in both groups atdute of Casmoiogy, Fis-Saiiiridm Ho

ACTION Study Group (Academic Reseprch Organization

o Pafin)

30-day results
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Main objectives < Other objectives

» Death or complication of MI
e mortality at D3;
Complications of Ml at D30 » Death, re-Ml or urgent revascularization

X * Death; Daath or resuscitated cardiac armast
Procedure failure [definae siem th
spliBNa: Hon-TIAN 3 Now aftar PCL BT resalution = 5 aftar PEN

Non-CABG major bleeding during hospitalization o * Major or minor bleedir

+ Transfusion
* Main 2° EP: All-cause mortality, Recurrant MUACS or
I_i.'-;1-_-|||, revasculanzation at D30

= Main safety EP: Non-CABG major bleeding (STEEPLE .
dofinition) during hospitalization = » Death, complication of Ml or |

ATl Statistics

« Study had a B0% statistical power to detecl a difference st et

betwean a group UFH proportion of 0.30 and a group Mgl TE% (353)
enoxaparin proportion of 0.216 (RRR 28%, OR of 0.643) Age, medan [01.03} ; a) 54 52 T1)
when the sample size In each group is 425. i 1 y
Cumeni smokes. % i) AT (218) A4% (189)
Diabalas, % (0] 15% (85 4% 63)
+ Analysis done on all randomized patients. Multiple Hypartanson, % (0 45% (207) 4E%, (205
imputation procedures for missing values done for caricidamie % () 0% (184 PR
sensitivity analysis of the main criteria (Proc MI SAS), i " ibial sathe

+ Sample size reassessmaent after 75% recruitment based
on conditional power calculation (Addplan software).

Pricr meocandial infarchion, % {n) 107% (44} E% (28)

+ Chisquare test for frequency comparisons and log- Priee miroke, % i} 2% (10} % (12}
rank for survival analysis (SAS version 9.2), Bhock ardior carhas ArTes] Dators BRI " a5 (24 Prp—

(ThaR 4h3T)  (1h2%: 4hsd)

AT N Primary Endpoint
. ll« Procedure and study medications e TR e i_,_

UFH EROXAPARIN
(e} n=As0)
B [305) 6% (201
3% (155) J1% 14
Ttere arpiared [wTwre PTI paterms] . % (0] B {30 % (M)
Thsirrie ATy [T P s % A% (1T AR (IR
B—

RRR = 17%
P=0.07

Ty
AbcraTat
Fiputhasig
Tanfingn

bR Do bW T == % (7

% of patients

Hélﬂf Main Sccondary Endpoint (ischemic)

TR

p=0.01
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Death or

I'riple Ischemic Endpoint AW pearn (any)
e resuscitated cardiac arresi

Main Safety Endpoint

vl

Death finding =2 Chance finding?

REGISTRIES RANDOMIZED

mUFH

Daath rade %

% of patients

Lisiad FINESSE Briegerat al

) ) ) |..|Ii|.lj5;_! Death, Complication of M1 or Major bleeding
All Safety Endpoints . :
. Meat clinlcal benafil

P= NS for all

RRR = 32%
P=0.03

" UFH
ENOX

% of patients

% of patients

s

Proiccole dafinitione
(STEEPLE)

. 8
HILL]
=

(il s . e e y ¢
’“L‘,L- Study Limitations Conclusions

Mot a pivotal registration = Independent trial led by the :
b d mu’egtlgar:}rs ¥ In this $_" pure nL'-;t_[j-'l-:--_h-:ntI comparison I‘:IEi‘.\!'EF:n
two anticoagulants in primary PCI, i.v. enoxaparin:

Irial
Medium size trial =% « Real life » population
{(=T0% R in the field) and

N Qrsoe .‘|-I‘|1:|'tl'.l:_11_'|'|_|l.‘-|1|-.“|:'| .
* Did not reduce procedural failure

Misses ils primary EP, & = Effective on hard ischemic EP

mix of ischemic, safety

and « classic » surrogate

ERP !
* Had a good safety profile, with a superior nat

Refllects praclice in a = Conlemporary study (=70% of clinical benefit

lirmi numbear of GPlibllla, =60% high dose
clopidagrel, >*66% radial)

* Reduced serious ischemic events, on top of
intense antiplatelet therapy

counirnes
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Disclosures

I am a member of the executive committee of the
TRACEHR trial (a phase 111 study with another
PAR-1 antagonist yvorapaxar , in ACS patients)

« Lam a member of the steering committee of the
TRAZP trial (Phase IT1 study with vor: i
chronic CAL)

Frans YVan de Werf, MDY, PhId
Leuven, Belgium

Cumulative death rates in 3721 GRACE
ACS patients from UK and Belgium
at + 5 year

Why is there a high late event rate after
ACS T

L « Insufficient platelet inhibition and/or lack

of anticoagulant therapy might be partly
responsible ......among other causes

UREE

Longer and better antithrombotic I'he ESS55 phase 11 data
treatment after ACS

« Prolonged anticoagulation (eg oral anti-Xa are in line with those of the phase I studies
agents) with another thrombin receptor antagonist .
vorapaxar :

Prolonged dual platelet inhibition with aspirin

and a P2Y 12inhibitor (eg ticagrelor in . ) . e

PEGASUS study) -+ no significant increase in clinically
5 relevant bleeding complications

Adding a third antiplatelet agent inhibiting vet

another pathway of platelet agoregation (eg : : g et
: . g e J t —+ some evidence for a further reduction in

thrombin receptor inhibitors, vorapaxar and ’ i

e ischemic events

E5555)




« relatively small
s liver dysfunction and QT prolongation
are of concern

lacebo-Controlled Phase Il
555 in Japanese Patients

- Lessaon from Anlagonizing the Cellular Effect
~ of Thrombin

to PAR-1.
lnd Ph | studies in healthy
'ES5555 Inhibitad platelet

rmaton et £ e nis

3, M| of PCI (=4 wiks), Post CABG (>12wks),
documented ischemia (ECG of image) of

o lelon occhuding 2T0% of o coronary vessel
oot as one or more of the following:

defined as
et pain 25 minuie or
reguiring sublingual nitic acid agent 1o reduce

on within 24 hrs after onsot
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Conclusions

« Additional antiplatelet therapy with a
thrombin receptor antagonist (PAR-1
inhibitor) looks promising

« Only the phase IT1 studies can give the final
answer!

Disclosure

s from ;
ti, Ono, Eisal, Otsuka,

2
;.Jr_ﬁ 5, wi al. Eur Heart J 2040311728 ; 4
Study Design
mg o Pl AsA
. ﬂf . THITEmy daily
— | I ] N =240
Doubla-blind |
ES655 E5555 E5555
Placabo || somg ao || 100mg a0 mml Paodomes

Primary Satety EP: Bleeding Event
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Patiants with CAD
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INNOVATE PCI - ESC 2010

Steen D. Krislensen, FESC

Department of Cardiology
Aarhus University Hospital Skejby

Denmark

dicated TIMI Bleeds

CAD up to 24 wks
L]
"

g events, but did not increase
bleeding events in ACS and high

for . reduction of MACE in patients with
high risk CAD populations

tested achieved a significant level of IPA
including liver function test and QTc
ddressed in future study

1 antagonis appears to be an attractive
r the treatment of athercthrombosis

B Coevhaiortnnl & Fropretary 1
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Lecture fees and temporary advisory
boards:

AstraZeneca
Daichii-Sankyo

Eli Lilly

sanofi-aventis

The Medicines Company



Targets for Platelet Inhibition
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INNOVATE PCI

= Dose-finding
+ Safety (bleeding and other side effects)
« Efffect on platelet aggregation

Elinogrel

= Faster onsel
= Stronger platelet inhibition

INNOVATE PCI

+ Dose-finding
« Safety (bleeding and other side effects)

2010;5(10):224. [ESEISEVI R Dyly

Elinogrel: potential advantages

= immediate, high-level platelet inhibition
with the i.v. formulation in the acute setting
and a smooth transition to predictable oral
platelet inhibition in the chronic setting.

= Reversible - surgery and in case of severe
bleeding

Pharmacodynamic effect of Elinogrel vs.
Clopidogrel

Pt By B

TE% of pea feprenled Bove wees o rlielinanc C (N=20)
Clopldegrel

E100 (N=13)
E150 (N=18)

INNOVATE PCI

+ Dose-finding
« Safety (bleeding and other side effects)

INNOVATE PCI

« Dose-finding
« Safety (bleeding and other side effects)
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INNOVATE PCI

= Dose-finding
« Safety (bleeding and other side effects)

M

INNOVATE PCI: bleeding

= Mo statistical significant difference

Bleeding at 24 hrs or dic - TIMI Scale

Rates + 5% confidence mionals
————

B Pooled Clop In=208] @ Pocled £ B mg 7 [n=127) I Poclss @ 130 mg F¥ {red 13

BT ."é
i | #
i *
| T r
0 e ® o L

Tihi b TEMI il BRMA

Bleeding at 24 hrs or dic - TIMI Scale

Rates + 05% confidence infervils

i Pooled Clop (a0 i Pooled E B mg I (e 12T i Pocled E 130 mg IV (nedel

] L B L *

TR Ra Tl Min BRMA

Bleeding at 24h-120d - TIMI Scale

Rates + 5% confidence mionals

@ Pooled Clop (n=208] | Pooked [ 100 mg pa ne201)  PosissE 150 mg pa {rea0T]

12 1
i
G ¥ .' By
3 b ]
: l | | 9
0 . AL o0
TIMI Maj TEMI Min BRMA

Adverse events

Clopidogrl  Pooled Elinogrel  Pooled Elinogrel
H=208 100 myg 150 mg
1 N=207

| ATAST> | ta% | 3k | 4s%

INNOVATE PCI: ischaemic endpoint

= Mo difference between clopidogrel and
elinogrel

Adverse events

Clopidogrl  Pooled Elinogrel  Pooled Elinogrel
N=208
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Adverse events INNOVATE PCI: conclusion

= Promising new P2Y12-inhibitor
Clopidogrl  Pooled Elinogrel  Pooled Elinogrel .
=208 100 mg 150 mg * Phase lll trials

INNOVATE PCI: conclusion

= Promising new P2Y12-inhibitor

* Phase |l trials
BACK-UP

- Epae rac & variz 3 - ivenes:
Reversible P2Y12 inhibition The variability in responsiveness to
clopidogrel

Intravenous - fast « |s great with currently approved doses and may only
) to some extent be overcome with higher doses,
Mo metabolism

SUFQEW and and other intervention « |s often caused by a inadequate generation of the
Easier to manage bleeding active metabolite

+ May in part be genetically determined by reduced
metabolizing function of CYP2C19

« |s related to increased clinical event rate

Optimal P2Y12 inhibition

Maybe switching between clopidogrel and
cangrelor cause some problem

Use the same drug iv plus orally could
theoretically be a solution to the problem
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A Randomized, Double-Blind, Active Controlled
Trial to Evaluate Intravenous and Cral PRTOGO12E
{elinogrel), a Selective and Reversible P2Y,
Receptor Inhibitor, vs. Clopidogrel, as a Nowel
Antiplatelet Therapy in Patients Undergoing Non-
urgent Percutaneous Coronary Interventions
[INNOVATE-PCI)

<M INNOVATE=PCI

Background

* Antiplatelet therapy is essential to reduce adverse
events in patients with ischemic heart disease

* Recent clinical trials demonstrate that greater
platelet inhibition is associated with improved
ischemic outcomes, but increased major bleeding

* Reversible platelet inhibition may mitigate these
risks and further improve outcomes

* Elinogrel is a novel potent platelet inhibitor that
competitively and reversibly binds to the P2Y,,
receptor and can be administered both
intravenously and orally

Y aeA - P

INNOVATE-PCI Objectives

* Phase Il study to evaluate the safety, clinical
efficacy, and tolerability of IV and oral elinogrel in
patients undergoing nonurgent PCI

+ Examine a number of clinical and biological
endpoints to understand how elinogrel dose
relates to safety, clinical and biclogical efficacy,
and tolerability

= Mot statistically powered for amy speciiie endpadnt

* Obtain pharmacedynamic (PD) data for the IV and
oral elinogrel doses in a subset of trial participants

Y aeA - P

Treatment Schema

ARM 2 ACLTE PHASE CHROMNIC PHASE
lopldagral Parl-=01 Pos-I
AR L A00-LO0mE
clapidugred Loading Dose ra il
AR 2 0 mg IV i
slinogrel Beduss Smg PO wa o R
ARME T RO 1Y
ulisogrel Balus + 100emg PO "~ S fa
ETALE] n 0
slinsgrsl lon-a.:'.go-um M L ey
« Apell & I o g vocil DSMAC ded
dvcontinuation of the 50 mg 810 dose and increasing IV bobus dose 1o
120 mg a5 per profoool
+ April 16, 2009 Chaveik phase extended foen 80 days to 120 days of
Rreatment
e -

= INNOVATE-PCI was supported by Portola
Pharmaceuticals Inc.

* Sunil V. Rao, MD
- Research funding: Portola, Novartis, Cordis Corporation,
Glaxo Smith Kline
Consultant: sanofi-aventis, Bristol Myers-Sgquibb, The
Medicines Company, Astra Zeneca
* This presentation discusses the unapproved use of
elinogrel (PRTO60128) in patients undergoing PCI

L} - P

Properties of Elinogrel

* The only reversible and competitiee F2Y,, receptor antagonist
+ Direct-acting: no metabadic activation regquired

* Avallable for intravenous and oral administration, enabling aoute
and chronic use

* Immediate and near maximal platelet inhibition achieved with
I

* Duration of action
- Half-life: 12 hours
* Mo major CYP metabolism — low potential for drug-drug
Iinteractions [including PPIs)

* Balanced chearance: S0% renal; 50% hepatic (10% metabolized
to pharmacologically inactive metabalite)

Inclusion & Exclusion Criteria

* Wonurgent PCl with = 1 coronary lesion amenable to PO

EXCLUSION
* Bleeding risk
ANl DmbOCYTORESA, FECENT DT Of Dletding, TVA 0f TLA withes prur 5
A

* Concomitant therapies

Clopsiogrel lsadng dous within T days prios 1o POL theombotytics, onsl
oL ondapnaring

* General
A > 75 s, werghn < 55 kg, OCL « &5 cofwin, allegy Do sty Grugs

e e R 3 m—— P

Safety - 28-br or d/c & .
« TIMI bleeding: major, minar,  * 24-hr or dfc death, M1,
bleeding requiring medical stroke, uTVR, GP
attention liby/1ila baiout, stent
i N
+ Clinically relevant bleeding: uibmls
major, minor, nuisance + 120-day death, M,
stroke, uTVR
Blological etficacy - « 120-day death, M,
stroke, stent
= Any Troponin® elevation at thrrumhﬁhm
24 hrs or d/fc
* Troponin® elevation > 2 X
LILM at 24 hrs or d/fc
B AT m——t -
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Bleeding at 24 hrs or d/c — TIMI 5cale

Rates and 95% confidence intervals
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Clinical and Biological Endpoints
Rates and 95% confidence intervals
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HARDIGNISY,

Baseline Characteristics

Emimed ol plateien agyregation (w|

Pharmacodynamic Effect of Elinogrel vs. Clopidogrel

PD Sub-study
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Bleeding at 24h-120d — TIMI 5cale

Rates and 95% confidence intervals
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TiAl Minor Bleeding Requiring

Medical Attentlon
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Efficacy at 24h-120 Days

Rates and 95% confidence intervals
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Adverse Events

g s dem 10 AT or SAL 7. 75% 101%
Bradyractia 0.5% 10% os%
ALTIRST » 2a® 1.0% a0 A

BATTAST * R o 3 0% s

* Erpipns i ety suld, ieien, sad ey bl 10 G SAne tan
el Gty sl T Pt 2 el ety Brprrgarmatis, Al Cie resibend, s mben
Bnatmrnt wak (it R Ha's L G

« Adverse events similar between elinogrel and
clopidogrel

- Dyspnea more freguent in the elinogrel arms
= hdd, transient. infrequently led to daconbinastion

= Excess in transaminase alevation cases in the elinogrel arms

= Ccuired eardy and were generally arymotomatic
= Al nesoberd even when treatment was conkinued

® Mo Hy's Linw casari

« INNOVATE PCI data support moving forward into
Phase 3

ucty chair Mokt A Harrington MO

Lo-Primcipal rwentigaton Sunil ¥, Rao MO, Aobert Wakh MO

Sieering Commithes Whwee Zeyrner MO, lanuss Kochman MD, B
Hubser MD, Deepad Bhatt M0, C. Michaed
Gibson MD, Mina Madan WD

LRI Garyle Payynier |project lead], Lisa Berdan,
Wheimn Thaampson MPH {Satal, Gail L Halley
WS (Seatu)

DEMC Darwid J. Moliterno MO (chalrl, Eric Coben

M0, Meal Keirran MO, Buich Teiatis FhD

Muichew MoClure WD, Darse] Gretler MO,
Dl Chapman, Saily Greenbang PFhl

Squdy spensor {Portola)

Thank you to all Innovate PCI investigators
and study coordinators worldwide

ISAR-REACT 3A

Comments

Christian W. Hamm
Kerckholl Heart & Thorax Center
Bad Nsuhelm  CGermany ——— .
UNIVERSITAT

PR T A Bk

Mo conflict o repon with respect o this study

* IV and oral elinogrel result in greater and more
rapid antiplatelet effect than clopidogrel during
both the acute and chronic phase of therapy

* Mo excess TIMI major or minor bleeding at both
the 24-hr and 120-day timepoints

* Dose-dependent trend of increase in less severe
bleeds (Bleeding Requiring Medical Attention),
maostly occurring at the vascular access site in the
peri-procedural period

* Mo significant differences in efficacy at 24 hrs or
120 days (trial not powered for efficacy)

L} - P

Phase 3 Chronic CHD Trial = Sponsored by Novartis

Patients with Prior Ml

(~24,000 pts)
B-mos to 5 yrs post-index event
Background ASA

ELINOGREL
Hlere mnatinune s

ELINOGREL
[high exposure dine|

PRIMARY EFFICACY ENDPOINT:
CV Death, M|, Stroke
AT e—— -
T

Guidelines on myocardial revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association of
Cardio-Thoracle Surgery (EACTS)

W. Wijns, P. Koth el al, in press.




Facts: UFH during PCI bR

= Effect poorly predictable

* Dose empiric

« ACT control controversial

* Few controlled/ randomized trials

A trial of rediized dose of unfractionated

heparin in biomarker negative patients
undergoing percutaneous coronary
intervention

UFH Dose? S

» ISAR-REACT 3A: 140 U/KG vs. 100 U/kg

STEEPLE (2006) 70 -100 Ulkg
« Vainer et al. (1997) 50000
* Koch et al. (1997) 5000 U
* Kaluski et al. (2000) 25000
« Caussin et al (2003) 3000 U

2010;5(10):230. IAITIV 1O M5}

Advice from Guidelines .

ESC Guidelines 2010

Mnfractionated heparin (UFH) is currently the
gold standard antithrombotic medication:
T70-100 IU/kg IV bolus without GPIib-llia
inhibitors, ... .

Recommendation | - C

W, Wiina, P. Kolh et al, in press

Primary (Quadruple) Endpoint

det clinical Outcome -

Good News

Anticoagulation during PCI 2010

+ |Less thrombogenic material (guide, wires, ...}
+ Shorter procedures
Less thrombogenic contrast media

« Adjunctive anliplatelet medication: clopidogrel

Take home message -

« In elective PCI:

Not more than 100 U / kg UFH

Probably less!
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ISAR-REACT 3A:

A trial of reduced dose of unfractionated
heparin in biomarker negative patients
undergoing percutaneous coronary
intervention

ISAR-REACT 3:

UFH 140 Ukg and Bivalirudin Provide Comparable
MNet Clinical Outcome (Death, M1, uTVR, Major Bleeding)

Aims of ISAR-REACT 3A:

To evaluate whather in biomarker negative palients
undergoing PCI alter pretreatmeant with 600 mg
clopidogrel

(1} 100 Wkg UFH Is superior to 140 Ukg UFH regarding
net clinical outcome at 30 days

(1) 100 Uikg UFH is al least non-infanor (o bivalirudin
regarding net clinical cutcome at 30 days

Key Inclusion Criteria

+ Palienis oider than 18 years of age undergoing PCl who
wera biomarker negalive al study enlry

* Clopidogrel loading = 2 hrs prior to PCI

Key Exclusion Criteria

« Acute coronary syndromes with positive biomarkers ar
ST-segment elevation on ECG

= Cardingenic shock
= Agtive bleeding, bleeding diathasis

= |mpaired renal function {creatinine =3 mg/dl)

Background

Optimal dose of unfractionated heparin (UFH)
during percutaneous coronary intervention (PCI)
is not known

In the predecessor |ISAR-REACT 3 trial a bolus dose
of 140 Uikg UFH without activated clotting

time (ACT) monitoring was comparad with bivalirudin
in biomarker negative patients undergoing PCI

Hasirall of af, NEJM 2008

ISAR-REACT 3:

More Bleeding with 140 Ufkg UFH

Wlamor ipeding Mnor blepding

Methods

- Prospective, mullicenter, single-arm, open-label,
historical control trial

- 3 parlicipating centers in Germany:

Deutsches Herzzentrum Munich, Klindkum rechts der Isar,
Munich, Herz-Zentrum Bad Krozingen

- Same aligibility, inclusion and exclusion criteria
and endpoints as in ISAR-REACT 3

Treatment Regimen

Clopidogrel 600 mg at least 2 hours balore PCI
Aspirin =325 mg orally or intravenowshy

.5|'."I-:'|||'!‘ anm, open-iahel

Single bolus dose of 100 U/kg UFH
without ACT guidance

Clopidegrel 75-150 mgiday until discharge (=3 days)
75 mg/day therealter

Aspirin B0-325 mg/day indefinitely




Primary (Quadruple) Endpoint
at 30 Days

Composile rate of:
— Death
= Myocardial infarction
(defined as CH-MEB =2x upper limit |1:1|ma|]-
- Urgent target vessel revascularization
— Major bleeding
{according to the REPLACE-2 criteria, JAMA '03)

= Intracranisl, intraocular, or rélroperitonaal blesding, or

= Chinicad ¥ oweTl Ull"'-:-jl“:i' resultng in @ decrease in Hb =3 gidL. or
= Any decreass in Hb=4 gidL. of

= Transfusion of =2 units-of packed red binod calls or whole biood

Sample Size Calculation

Superiority hypothesis (100 vs 140 Wkg UFH]

+ Incidence of the primary endpoind in 1SAR-REACT 3 (hestoncal controlk

relaiiven reduchon [2.2% i ateoiuie ] verth lower LIFH doss
e, BU%., 2-8adad o-hevel of 0.05
4 sampde size 2367 pls

{0 accoun for possibie losses to follow-upy: planned ennclment of mg pis

Non-inferiority hypothesis (100 UWkg vs. Bivalirudin)

* With 2500 patients the study had 74% power 1o check for non-infesiority of

ihe kwer LUFH dose % Bivalrudin

basad on tha incidence of 8:3% in the bivalinsdin group of ISAR-REACT 3

and the following assurm
i 2

= pne sided o-valun ol 0.0

Baseline Characteristics

Age, yr

Womean, »

BMI, kg
Diabetes
Hypertension,
Current smoaker, %
Hypearchaol

History of M, 4
History of CABG, %
Unstable angina, °
Siable angina,
Creatinine, mgdi

Procedural Characteristics

Intarvantion
DES
BMS
PTCA
Max balloon
pressune, alr
Final DS

2010;5(10);232. ARG M5}

Secondary (Triple) Endpoint

at 30 Days

Composite rate of:
- Death
- Myocardial infarction
- Urgent target vessel revascularization

Study Population
SAR-REACT 34 ISAR-REACT 3

(Sep 2008 - Jan 2008)

4570 Patients

PCI
|

30-day Follow-up

Angiographic Characteristics

LIFH 1

Ejection fraction,
Multivessal,
Vassel lreated

Lafl main

LAD

LCX

RCA

bypass grafi
B2/C lesion, 3

05 foe LIFH 100 Lisg ve LIFH 140 Lifg & P

Primary (Quadruple) Endpoint

- Net clinical Qutcome -

1.00; P=004%

( C100B0 - 0,82, P= 0007
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Secondary (Triple) Endpoint

Bleeding

HR 087, 85% CI 067 - 1.1 P=020

HE 0,75 O5% 10,80 - 1 05 P =011 Adjusted HR: 0.82; 8% C1 062 - 1.08; F= 015

Adjusted HR: 0T DS C1053 - 097, P= 003

!

i :
SO r— I i~ S
Mo Besods Sagondany (Tnple) Enapoin

rg  Mino Blesding T major TIM mrivar ;
] 3 Cealh, Ml or aTVR

Imzicinnoe (%)

Incidenca %)

- : Prespecified Subgroup Analysis
MHJDF ISChemIG EVEHES Primary (Quadrupla) Endpoint

Al patiants

Sox

Mabates

Incidenc (%)

Creatinine

M — [ 3=y Angina

Death - Stent hrombosis L)

Non-inferiority of UFH 100 U/kg

Non-inferiority of UFH 100 U/kg
vs Bivalirudin

vs Bivalirudin

Primary quadruple andpaint

Bleeding

) W UFH 100 Wi
; I
L* R
i "
-~ S
& . == —"] -
Mijar Besding  Ming Bleadag TR Fridres

TN Primger




Maijor Ischemic Events

Available now online al European Heart Journal

ISAR-REACT 1A: a study of reduced dose of
isnfractionated heparin in biomarker negative
patients undergolng percuiancous coronary
inforvontion

Mmadanis Babasds ! oty Flobaill | Frgny jessd Mo | T Botmss

e
Mot Rty Ao b Doy Tristrosst (PLAR-BLACT] 1A Trisl bmsngatns
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Conclusion

Lising ISAR-REACT 3 treatment arms as control
ISAR-REACT 3A shows:

In biomarker negative patients undergoing PCl a
reduction in heparin dose from 140 to 100 Ulkg
provides nel clinical benefit. The benefit was
mostly driven by a reduction in bleading

The lower UFH dose also provided non-inferior
net clinical outcome compared with the
bivalirudin group

Long-term comparison of
everolimus-eluting and sirolimus-
eluting stents for coronary

revascularization
(LESSON-I study presented by S. Windecker)

Summary of results: Besides the stent
thrombosis difference, both stents had

Comments by Petr Widimsky
Cardiocenter Vinohrady,
Charles University Prague, CZ

rather similar outcomes.
1017
9
al
7
8
5
4
3
21
1+7
n -
TVR  Definite Definite/ " Very late
/ ST probable . ST
1% a'{
|2 Everalimus = sirolimus I

Stent doskgn differences: Strut thickness (EES: 81 ym versus SES: 148 jami.
Pabpmer coating (EES: 7.8 pm versus SES: 128 pmi

DES (sirolimus or paclitaxel) vs. BMS: No mortality
difference.
(Stettler C ef al. Lancet 2007; 370: 937—48)

Sirolimus vs. Paclitaxel vs. BMS: More AMIis
after paclitaxel stents.
(Stettler C ef al. Lancet 2007; 370: 937—48)
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Sirolimus vs. Paclitaxel vs. BMS: AMI

111
difference caused mainly by stent thrombosis., DES ,,PfEl‘I"IiEI‘ LEEQUE

{Ssema.r C et al. Lancet 2007: 370: 93 ?43] Everclimus | Sirolimus Zotarolimus | Paclitaxel
= Everolimus | XXXXX 1.0 11 1:0
“'5* (Wingecker, (Seruys, NEJW | (Stans, NEJM
17 ESC 2010} 2010} 20109
‘Eg l 4 Sirolimus 0:1 KOO0 1:1 1.0
¥s 2 [ {Rasmusson, | (Stetmor, Lancet
45 * <| Lancet 2010, | 2007)
£: 4 Byrne, JACC
ui._, _ _L______.. — | 2010, Lea, Am
.}__,_-_',-—-" AL WA M 1.0 4048 |14_-:| e of Cnrdio! 2004
odd B S, W07t L) ol Zotarolimus | 1:1 1:1 K, 11
0 i ; 3 H {Leon, JACE
Vs sl nidial rcncadiu 2010
[ST1 g PRI ] A4S B Tp L] S THE: LY PBGMHNG' CI.'1 o1 11 HW
(5 T Fyrel FTAFy el IO (5105 Tl
L5 ARy L3 ) o 1Eng WEIST 2R

How important are the differences

between various DES ? Windecker’s study limitations

Everolimus — Sirolimus - Zotarolimus — + Single center study
Paclitaxel + Not randomized
* And mainly ............

If there are any significant differences, are
they caused mainly by the:

* Drug ?
= Stent design (e.qg. strut thickness) 7
= Polymer ?

Major study limitation: historical

Remaining questions

controls.
= Most sirolimus patients were treated in 2004-5 = How important is the strut thickness 7
vs. most everolimus in 2007-9. i
+ The knowledge (about the risk of stent » Are the results caused by drug difference
Ilhrcllmbt:?ils} an hsl‘nltills ‘I'Iurw to pl&u\&urg it tt,}:i or stent design / struts difference 7
p‘ﬂﬁ:é‘ ORI WIRISVSE PRGN * Would there be any difference between
= With historical controls, the authors should everolimus and sirolimus if both drugs

rigorously look whathar the procedural 2 :
te?:hniqur:s were comparable (irflatlon would be used with the same stent design

pressures, final real — not nominal — stent ?
diameter, non-compliant / oversized balloons
postdilatations, etc.)

+ This information is missing

Summary

*» Despite the limitations, this academic
study confirmed effectivity and safety of
Jimus eluting” stents.

= New generation DES showed better
outcomes when compared with older
generation DES.




LESSON -1

Long-term comparison of Everolimus-
eluting and Sirolimus-eluting Stents
for cOronary revascularizatioN

Lorenz Riber, Poler Jini, Eveling NOesch, Bindu Kakesan
Pl s, Ana Mo tem. il AL Khatiab
Maryam Bahlo, Mario Tognl, Stéphane Cook, Rolf Vopel
Chrigtipn Selar, Bomhard Medar gnd Siaphan Windeckor

LESSON | - Objective

+ To compare the safety and efficacy of the
unresiricted use of everolimus-eluting stents
{XIENCE™") with sirolimus-eluting stents
(CYPHER™) for coronary revascularization
in a large, consecutively enrclled patient
population followed up to 3 yearsin a
propensity-score malched analysis.

LESSON | — Patient Flow
3133 Patients Undergoing PCI

e e

Everolimus Eluting Stent Sirolimus Eluting Stent
1601 Consecutive Patients 1532 Consecutive Patients
Nov 2006 - March 2009 May 2004 - Jan 2006

After Propensity Score Matching

2684 Patlents Undergoing PCI
+

Sirolimus Eluting Stent
1342 Maitched Patients

2238 Pationt-Years

Everolimus Eluting Stont
1342 Matchod Patients

Clinical Follow-up
Median 1.3 Years
1.0 - 2.2 Years)

2211 Pationt-Years

LESSON | = Antithrombotic Drug Regimen

Pre or during procedure
id: = 100 mg
Clopidogrel: 300-600 myg loading dose
Linfractonated heparin
» Bolus of ot least 5000 U (v, or TO kg
Glycoprotedn |Vitla antagor

* Dparaior cacranon

Post procedure
Acatylsalicylic acid: 100 mg/'d indefinitaly
Clopidogrel 75 mgid for 12 maonths

2010510230 RIS,

LESSON | - Patient Background

The newer generation everolimus-eluting stent (EES) is
a thin strul, coball chromium stent and releases
avarolimus, a semisynthatc sirolimus analogue from a
acrylic and flucropolymer mixture
Compared with paclitaxel-eluting stents, everolimus-
eluting stanis have been shown o significantly reduce
~ he nead for tangat lesion revasculanzation

tha compasda ol cardiac daath or M|

the rale of definile or probabls sten! thomboss
Howaver, the tharapeutic benefit of everolimus-eiuting
stents compared to other limus-anclogues - namely
siralimus-aluling stenls - in terms of safely and efficacy
remains o be established

LESSON | - Patient Population

Inclusion Criteria
All consacuine patsonts
A TTHITTY LG ar

Sy
Dismetar slenosis = 50
Humber ol ares; m0 limit

Number of vessels: o i
Lesion length: no Emilation

Patants wilh sirolmus-aluling slents implamlad poor oA

2003 due & : [ i 3 nslead of 12 m
wilh sirol d % included inlo tha
trial in wiew of mandabory angsographic follow-up

LESSON | - Sample Size Calculation

Primary Endpoint

Composite of death, Ml and TVR through 3 years
Relative risk assumption of 0,75 in favour of EES
compared with SES based on

- Mata-analysis comparing EES vs PES (RR=0060)

— Matwork meta-analysis aring SES ve {RR=0.80)
Expected event rate = 18% @ median fiu 1.5 years
1400 matched patients mmmp 90% power

Secondary Endpoints
* Dealth, MI, TLR, TVR
Cardiac death or Ml
Stent thrombosis according to ARC

LESSON | — Patient Characteristics

-

Bey

re Propensity Score Matching (N=3133)

Everslimus Stent  Sirolimus Stent
1601 Patiants 1512 Patlants

[Age B5£12 83211

Male sex, % e T8

Body mass index T8 Tl
| Biatwtes medlicus, % 18 18

Hypariension, % 6o 54

Hyporcholesterobamia, % 54 50
Currant smoking, % 28 2

Family History of CAD, % 29 a7

Indication

stable angina a4 a5
unaiable Engena T 4
HETEMI 3 an

| sTEMI 18 7
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RARDION S,

Age
Male sox, %
Body mass indax
| Disbetes meilitus, %
Hyportorns
Hyparc taralamia, %
Cument smok
Family History
Imdication
wintsle mnging
unatable arn
HSTEMI
STEMI

pnic 3 hotk

| irdatmant, % 2 =i
Humber of vessels per patient ! | 0.4 =
Mismibe & por patisn 84 =i

1 lesion, %

4 lesions, %
Mismihar of stants per patient
Stont diametsr (mm)

Stent length per patient [mm)

oo
oo
0o

Lesson | - Primary Endpoint
Death, MIl, or TVR @ 3 Years

254 Sirolimus Stent 18.0%

154
Everolimus Stent 14.9%

o+

B

Hazard Ratio = 083, 85% CI 0.68 - 1.00, P=0.058
o 1 d - - v T T T
a -] 12 18 24 0 E ]
Months after index PCI
Mo, B risk

EES 1342 1247 1150 &M a2 206 a7
S5ES 1342 1188 1112 588 L] isa 24

Everolimus Eluting Stent i

ing Stent
N=1342 342

I8 Slant
thenis

Clopldogral

Diral Anticosgulaticn,
Batxb

ACE Ink

AT Il Inhibitor, %
Caloium Antaganist, %
Statin, %

Oral Anfidisbetics, %
Insulin, %

Dinretics, %

Proton Pump Inhibitor, %

Lesson | — All Cause Mortality @ 3 Years

254

204 Mazard Ratio = 0.2, 85% CI 0.68 - 1.25, P=0.59

154
10~ Sirolimus Stent 6.5%
———n T o=
B4 -
Pt i Evarolimis Stent 8.0%
o
v - - - - T -
] -] 12 18 14 k] 38
Moena afier indes PT|
Mo. af sk
EES 142 1390 1237 &2t 544 227 20
SES 1342 1283 1226 26 537 120 Fi ]

Lesson | = Myocardial Infarction @ 3 Years

2%~

0~ Harard Ratio = 0,682, 95% CI 0,42 = 0.92, P=0.017

15
0 Siralimis Stent 5.0%
81 . I______.____u__'__'
" r Everolimus Stent 3.1%
] B 12 18 24 30 36
Monins after index PCI
Mo, al risk
EES 1342 1271 1208 803 28 rral 0
SES 1342 Lral] 1182 589 =08 217 20

Lesson | — Target Vessel Revascularization

257 Harard Ratio = 0.75, 85% C1 0.57 - 0.99, P=0,039
20+
Sirolimus Stent 9.6%

101 — i

Everolimus Stant 7.0%

o~
= T T T T T ™
o B 12 18 24 an 38
Mansis sfer index PC|
Mo af rak
EES 12 LFLE! 1181 SA3 ) an a7

SES 1342 1218 1140 5T 483 20 Fi




LESSON |

Dhaatis
Cardiac daath
Miyacardial infarctian
MOWR
QWM
Cardiac doath or M
Death o Wi
Cardiac death, Ml aor TVR
Death, MI, or TVR

2010510238 A1 OIS,

ant Siralimus

1342 Patients 1342 Patlents

Early
Late
Vary lale
Overall

Wi @
e T

Early
Late
Very late
Orwerall

Lesson | — Definite Stent Thrombosis @ 3 Years

14 Sirolimas ﬁl-:_:'l_ ‘: 2_.-
i
}
Harard Ratlo=030 _____ ]
21 85% C1 0.12 - 0.75 i
Pe0.010 e
R b
I
-
|
[
2 o Evorolimus Stent 0.5%
o ] 12 18 4 30 34
Monifs afier mdas PCI
Na, at rsk
EES 1342 ] 1M v} i3 . ]
SES 1342 (Foa] 1218 Bl a2y k] 28

Association of Myocardial Infarction
With Definite Stent Thrombosis

MI associated with 5T MI not associated with 5T

Hazrarg Ratio = 015 Hazard Rabig = 079
95% Cr 008 - 878 I CIaSI-1.27
Ps=D.01Y Pad. 28
1 i e
Y e
irnlimus Neeri gt e p—

Evarolimus Siend

S —

Limitations

E
bt

EEC Stockholm 311,080,570

HOT LINE Il - Cardiovascular diseasa and thythm disturbances
AVERROES

Apixaban Versus Acetylsalicylic Acid (ASA)

to Prevent Strokes in patients with atrial fibrillation
who have failed or are unsuitable for vitamin K
antagonist treatment.

Discussant: Harald Armesen
Contsr for Clinical Heart Resaarch
Dala University Hospitsl Lleval
Oslo, Horway
L=NETRpY . W) | Sy - -

WLLEWAL

O, Ut

AVERROES"Editorial commeant”

¥ Apixaban Is a reversible inhibitor of f.Xa
with a high oral bioavailability, rapid onset
and a half-life of ~ 12 hours = 2 daily doses

¥ Mo monitoring required
¥ Obs! Drugs metabolised by CYP 344

¥ AVERROES is a randomised, double-blind,
event driven study with 5600 patients,
estimated to give a 35% reduction in stroke or
systemic emboli of apixaban vs ASA with at
least 90% power and a 1-sided a = 0.025,
assuming a stroke rate of 3.3/100 subject-years
in ASA-treated patients.
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AVERROES"Editorial comment” (cont)

¥ Study terminated after first protocolled
interim analysis of efficacy, recommended
by the DMC (4 SD).

¥ Baseline characteristics:

Age 70 years; Male -60%; Diabetes ~20%;
Prior stroke/TIA ~14%:; CHF =40%: Baseline
ASA users ~T75%; VKA "unsuitable” ~40%.

CHADS2 score 2.1(mean), 0-1 =35%, 2
~35%,3+ ~30%.

AVERROES"Editorial comment” (cont)
¥ Primary outcomes.
¥ Stroke: Apixaban 48 = 1.7 %/year
ASA 100 = 3.6 %lyear RR 0.48, p<0.001
NNT 53 fyear
¥ Major bleeding: Apixaban 47 = 1.6 %/year
ASA 40 =1.4 %lyear RR 1.18, p=0.45
NNH 500 /year
¥ Intracranial bleeding: Apixaban 13 = 0.5 %/year
ASA 11 = 0.4 %/year RR 1.19, p=0.43

AVERROES"Editorial comment” {cont)
Conclusion

¥ AVERROES is a "landmark study", with
impressing design, conduction and results!

¥ The results from AVERROES will obviously
have impact on guidelines in AF, and the use of
ASA will probably be drastically reduced.

¥ The "patients unsuitable for VKA therapy”
should be clearly defined

¥ With 2 daily oral doses of apixaban
compliance will be a challenge, and
surveillance studies should be planned.

DANPACE: The Danish multicenter
randomised trial on AAIR versus DDDR
pacing in sick sinus syndrome

DANPACE investlgaturs

= Hereeeg Bl haderwn beemaen el e Desads Waes v tharmen, darbss VriveriSy Heipal, Sl (1171
iy

= In patients with sick sinus syndrome [555] bradycardia can be treated
with ary pacemaker: AAIR, VWIR, or DDDR,

= WWIR pacing increases atrial fibrillation as compared with physiciogical
pacing (DDDR or ARER), and VIR pacing was associated with
Imcreased mortality as compated with AAR pacing in one small trial*

L erﬁmm;bﬁnhﬂmm“mﬁuhr
dewynchronization with lowering of IVEF and keft atrial dilatation,
resulting in heart failure and atrial fibrillation.

T Andiersem MR of ol, Loncet 1997

Ezum United Nlosdoes.
Jens Cosediy Mighen, . In—-n'ummh—-‘::—un-:-q_—*n—-—-u-_-;
Aarbws Limiversity Hospito) . :“mmumt—mmuﬁm
an bebalf of the ANPACE tiget X l:u:-nmmn—:mn_-mmmm
= s Wb, Ly el Wt Pt 11
= ey L Wiy R ]
Background Aim

+ Tocompate AAIR and DDOR pacing in 555,

* Primary endpaint;
— Death fram any cause,

*  Sstondary endpoints:
= Pargwysmal atrial Bbrillation (at planned follow-up)
= Chronic atrial fbrillation
= Stroke
= Hpart failurg
— Patemaker reaperation
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HARDIGNISY,

L Methods
Statistics
Randomised controlled trial.
* 1,900 patients. P .
+  Followed for in mean 5.5 years. ; o il i w0k g i
*  Identify a 6% absolute difference in mortality. Ibradycandls <4DBgem =1 minute whilit awake,
*  Power BOK, owverall a=0.05. = PR-interval 010 (age 18-T0 yasn] o PR-interval $0.26 [age 210 yeanl,
+  |ntertion to treat. = QRS width <0.125.
= Two planned interim analyses after 1/3 and 2/3 of the *  Exchusaon oriteria:
eapected number of deaths. = N blodk,
= hundhi branch Block,
— peruntent atrial fibrillation > 13 months,
= arial fieillation wah ORS rake <40 bopm Toe 21 min or paases =3,
= b peoriftive ekt for caratid e Bypecseniltivity
. Randomisation and pacing mode
Pacemaker programming
.___'_...-:.415-._______*
AAIR TO7 DOOR 708
+  Rate adaptive function was sctive
*  Lower rate 60 bpm
* Upper rate 130 bpm First PA: [EirgL P
AMR 660 B3N DODR 700 #N
% 5 DODR 46 AR B
DDDA: WWIR 1 WiR 2
= Puced A:intervad 1220 ma
= Sered A-interval £200 ma. l l
= Hal of the A-interval. .
be-sdapiree shoriening Al 3 i last FUL:
AAIR 585 B3N m_ 639 0%
DDDR - 105 VVIR 49
VIR 17 MAR 1B
CRY 1
NoPM 1
[rem——_ | e | ] =]
hiaaad oo R 1 O ra
e Mamed ] - Results
—— i [T .
PR me ama e v A iR e
P v A Ll an
Pt e . - o * Follow-up 54426 years
- — e Te TS g - * Mo patients kost for follow-up
e e s 1 LAY L]
S —————
ferm Rt Ll .
[rp——, g s - *  Paging in the atriem;
ﬂ:'—-_-— :m-.l i : = AAM group: SRe2O%
pr—— e i e 2 = DDOA group: 5931%
e iR =i aar
ke L T s
mrn e e ERUZ AwpEy -
e e e s - *  Pacing in the ventricks;
Vg A an i
Vi 1 g | ::: ::: = - DODR groue: 6523%
S iy pramp . T e a4
A AR o —
i Y W —— i
i m=irn o
H 171 L
- e Ak
= " 1]
e o ma — e - LIl
[T — - o s
Survival Atrial fibrillation
100
Dhual Craarmitssr Paceng
2l Sirgie Lt Al Pacarsg
55 4
254 28
pel5Y e
u-‘. T T T L T T T T T T
¢ A "l'-'l:'lmrlnh:m K L+ 2 3 ?ﬂt:ﬂntﬂdﬂ:ﬂm ! "
'“n..."ﬁ"- o7 L) w 268 a7 = i
DilChambertos &9 w2 w1 M DudCrambertos sS4 3% i 8 o
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Stroke Reoperation
W — Dl Chambar Pacng Lo —— Dual Chamber P
Ry —_— e -
] ™ Sirghe Lead Abrml Facing
o,
= =0 L\_
L
= =
oM 001
<] (- § i
o & L) mw
RS Yaan o randemization L N B et ok - i
7 Mo i Rl
DiChambeta M0 Jm 0™ G Segalew T s My we o\ 0
Heart failure Clinical Outcomes — Multivariate analysis
Adjusted ¥ 85%.C1 Poralus
*  NYHA class at last FU: p=0.43. o — TET —
[Peenmumal A [F]] 1011 57 gz
= Diuretics at last follow-up: p=0.B9. Chronic AF Ll 0re139 0
Sooke 108 070158 080
[ 200 (LTSI <0001
* Haospitalization for heart fallure: p=0.90.
Conclusions Financial support

N difference in survival between AAIR and DDDR pacing in 555
Risk of reoperation i doubled with AAIR pacing.
*  Paraxysmal atriad fibrillation i mane comman in AAIR pacing.

DOOR pacing with an AV interval=2 X0ms is the preferred pacing
miodde for 555,

= AAIR pacing should no longer be used.

Unrestricted grants from
— Medtrohic,
= 5t Jude Medical,
— Boston Sclentific,
— [Ela Medical,
— Pfiger,

= The Danish Heart Foundation [10-04-
RATE-A2354-22774).

Oral rivaroxaban versus standard therapy for
the acute and continued treatment of
symptomatic deep vein thrombosis.

The EINSTEIN DVT study

Comments

Harald Darius, Berlin

Disclosures for Harald Darius




2010;5(10):242.

EINSTEIN DVT: study design Primary efficacy outcome analysis

Randomired, apon-label, eveni-driven, nen-nferiarity sludy Frvaronaban Cnorapann¥Ha

* 4B fours treatmand Wi fepanneto g pasrmitied badore sy entry =TI [
* BA primary efficecy oulcomes needed; non-eferionty mangin 1.75; 80% power =LSl B
o a1
Treatmant period: 3, & or 12 months R
i nnatan Wopmrusnban
Comfirmed
wympiamatic
ONT withoant
sympiomatic
PE

10-Eay obssrvanes
pariod

Primary efficacy outcome: time to first event

]

FEF- Spmmpt 15 ¥TH =
s DT o . bk L skt P FEF R eyl VTE © VTE senen. st

R

0 [24%|

Curmiative gvenl

Mvarnaaban Weardann

Wt

aipodie &nsl blssding defivisens

Clahegaua

Conclusions

Eingtam OVT 3 & camaluly demgred and pefarmed imal
Sevne diata sre sl rmisseg af 3 bl inderpneled (wakng Sor
Lale afcacy pas

Wairing trvaronaban s of b
mon -y te mft d try

Rivaraxates A Cabigatran

:mlhﬂ:—'r.
traadmnat durniicn,
anipodie &nsl blssding defivisens

w facing ar
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ESC Hotline
Discussant:
RESPONSE Trial

Chosti Deaton, PhID, RN, FIES(
University of Manchester
entoal Manchiser o

Manchester

RESPONSE Trial

Muln-cenrre ROCT
Subjects primarily male and younger
Modest intervention

Vddinonal trmnme few davs

isits purse-coordinated PEOEELTImILE DAveEr G
months
03

atendance by patients

93% follow uprar 1 year

Implications

This type of intervention could be wii lely
implemented

Murses well-suired o eoordinate or Jead

secondary prevention programmes

Meost effectve ‘dose’ of interventon for

sustained effect not known

characteristics (er older

"gES P®&NSE

Randomised Evaluation of Secondary Prevention

by Dutpatient NMurse SpEcialists.

On behalf of the RESPONSE studygroup:;
Ron JG Peters, MD

Academic Medical Center
University of Amstedam
Amsterdam
The Netherlands

Context

a Murse-led or nurse-coordinared secondary
prevendon programmes have been shown o b
effectve and feasible

8 BURCIACTTON o
 SCRIP Tral
8 [Camser I

i Murse-led clinics m prmary

RESPONSE Findings

® Lse of SCORE controversial and intriguing
1 [nrended for panenrs wirthour CHID
s of quanniving relnive change in nsk
relative sk reducnon (oredicred 1) veat
rrdrradiny ) A onte vear for interyention fetients
® |ndividual and composite nsk factor control
Favoured mmtervention

L CIFCUHTECIRCNC

Background

Secondary prevention may effectively prevent
recurrent cardiovascular events.

Guidelines have been issued by ESC, AHASACC
A gap exists between these guidelines and
clinical practice

Mew, practical initiatives are needed to reduce
this gap
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Study design

{n= 1 In

wetherla

Hradda

Goes

Canitum Le

EFPLIER

[t e gty et |

— Baseline characteristi

& Cleiiwwd b paScioste eed 2]

Randomised treatment

( gk N Intervention Control
| W o s el L |
e grpon s - I F— (N=357) (W=
S et = Age, years 575 G
i l Female 201 2%
- 1 Diagnostic category at indew event
i“"'-"':""""l':‘:’,.‘;" pasizay ST-segment alevatian myocardial infarctsan 511t 45

| & Mt mtnes eoorma Han ST-segment elevation myocardial infarction Ii% Ii%

L= ST T s
W Rewernd TN e e |

[ s g ez P —— | Uingtable Angana Pectoris 17% 19%
- J L T ' Provious vascular disease {prior to index event) 4% 1%
i A History of cardiovascular risk factors

| T i Posive family Fist 6%

| o e e Mgty of d-u:nm:‘gubelﬂ miallitus

| e (=i Dana =y History of dysipidemia 1%

R | - 1 Current smaking A2%

o - ] - FH & ’ Ex-smighkes 9%

Arufynaci ipa 7 | Aemiynast e Histoery of hypertension

[ TRre— | & Ecigind dmm srofyes

Promnl vatsbon eI Proiccd viadaton (=Y,

On target analysis
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Medication use

gt Fteeiing Eiree debelsoey
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Conclusions

-

In overt diabetes, hyperglycemia causes increased plasma
csmaolarity, which determines an osmotic effiux of waler
patantiably pramoting cellular adaptive responses, such as tha

ESC Congress 2010

Stockholm, Sweden 28 August-1 September

Session: Science Hot Line expression of putative “hyperanicily stress genes and
August 30, 20010 — 11:00-12:30 profeins”,
Stockholmsmassan v Aquaporins and sodium/hydrogen exchangers (AQP1 and

Room: Ankara - Zone C MHE- 1 i endathelial calls) are membrane-associated praleins
Ineliatad I]:,' Ily;',-('.r,jsu'lc'nlzr: |!|'_i13|1|3 and mainly Invalved In tha
transmembrane transport of waler driven by osmolic gradients

(Gisillauma Vial, 2008; Umenishd, 2003)
Hyperunmalarity caarsed by high keesis of glucose and manritol :
Induces Enghogeneies by activating the Toneliey:reaponsive CTEIDWEHBEE I:EDK]—E is an EEI.I'Ij' gena ]:H"Cldl.ll.'.l: af .
is-arting slements, squaporin 1+ and NaH* eschanger | ard Inflammation (Dubols, 1398), with prominant pro-angiogenic
COX-2 and MHPy In human sndathslial cells effects, induced by hyperosmotic agenis in the renal epithelial
cells (Favala, 2008).
COX-2 colocalizes with somse mainx meialloproteinases
(MKMPs) in unstable plaguas and plays an assential roda in

I R. Madonna, E. Montebello, Y]. Geng, R De Caterina

plague d bdization and micravasculas :I-,-;.fllr‘u'l-:lr'._ all
™ charactenzed by excessive angiogenesis (Libby, 18905)
Hyperosmolarity induces COX-2

Hypothesis and Goal expression in endothelial cells
¢ Whether the hyperosmotic stress attainable by EKPQSE& to I.“gh glucuse

hyperglycemia in overt diabetes plays a role in plaque 1 day Incubations 1 days bncubations

destabilization and microvascular dysfunction, remains

unexplored. o mm|COX-2 P —— e B
¢+ To test here the hypothesis that hyperosmaotic stress

plays a causal role in promoting inflammatary — e e . | [B-BCLIN - |[actin

angiogenesis through the induction of putative

“hypertonicity stress proteins” such as COX-2 and the
regulation of expression and activities of MMPs in micro-
and macro-vascular endothelial cells exposed to high
glucose.

COX-2




2010;5(10):246. [IRIAIRID 1D RUI B3

Targeted disruption of AQP| gene expression
and NHE-| blockage prevent
glucose-induced COX-2 expression

siRNA-AQY ..

Cariporide ..

i | COX.2

High glucose promotes angiogenesis
via hyperosmolarity changes involving
AQI and NHE-I

High glucose promotes angiogenesis
via hyperosmolarity changes involving
AQI| and NHE-I|

High glucose promotes angiogenesis
via hyperosmolarity changes involving
AQI! and NHE-1

g

Metwork area (aa)
g

Geroath factory

through hyperosmolarity-induced
expression of COX-2

“an 22 mM

U lie - N5 5 pgiml, Wam e NS E il

High glucose promotes angiogenesis

Hyperosmolarity induces MMP-%
and MMP-2 activity in endothelial cells

exposed to high glucose

Targeted disruption of MMP-? gene expression
prevents hyperosmolarity-induced
angiogenesis in endothelial cells
exposed to high glucose

Hyperosmolarity induces  SIRNA- Ton prevents
TonEBP/NFATS Cox-2 and MMP-9
expression expression
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TonEBPI/NFATS is recruited to
TonE binding sites
in osmotically stressed endothelial cells
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Targeted disruption of TonEBP/NFATS gene
expression prevents glucose-induced
angiogenesis and endothelial migration

Migration assiy

wE

E

Therefore

+ Concentrations of glucose attainable in conditions of
hyperghycemia induce COX-2 in human endothefial
cells through an AQP|- and an MHE|-dependent
hyperasmolar mechanism and, through this
mechanism, promate angiogenesis.

TonEBP/MFATS is involved in the hypertonic
induction of COX-2 and MMP-? and angiogenesis,
since TonEBP/NFAT gene disruption was able to
pravent the hypertonic induction of these genes and
angiogenesis,

Hypertonicity determines the nuclear accumulation
of TonEBP/NFAT in endathelial cells, suggesting its
role in the response w hypertonic stress,

Conclusions (i)

These observations indicate COX-2 and MMP-9
as putative "hypertonicity stress proteins”,
placing COX-2 and MMP-9 genes among the
genetic markers that might sensitize subgroups
of diabetic patients to the effects of
hyperglycemia, which, if expressed in vivo,
might constitute a significant risk factor for
diabetic complications such as proliferative
retinopathy and plaque destabilization.

Conclusions (ii)

Correction of hyperosmolarity by
downstream targeting osmosignaling
pathway (TonEBP/NFATS) might be a
novel strategy, in addition to upstream
targeting osmosensing structures (AQP|
and NHEI) for the control of excessive
angiogenesis as a consequence of diabetic
hyperglycemia.
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Brain - a potential target for therapy in cardiovascular diseases

Imperial College

London

Proteomic analysis of smooth muscle cells derived from
carotid platjue reveals diflerences belween symplomatic
and asymptomatic plagoes

Lowise Full

Eennedy institute of Rheumatology
imperial College Londan, UK
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Heterogenic response in
patients

Coronary artery disenss {n = 730}
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Finding monocytic targets that
relate to the arteriogenic response
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Assessment of the collateral flow
index (CFl )

Patient inclusion and exclusion
criteria

Inclusion criteria:
= chronic total coronary occlusion

Exclusion criteria:

- pravious myocardial infarction

= cardiac surgery

- depressed laft ventricular
function

- digbetlas meallitus

- inflammatory or neoplastic
disease.
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Galectin-2 mRNA expression

Galectin-2 mRNA expression is increased in patients
with a low capacity of the collateral circulation (n = 50)

Ll e M 7]

The association between the rs7291467
SNP and the collateral circulation

Low C High CF1_ Total

Genolype {n= {n=25) (n = 50)
G g 3 12
CcT 11 13 24
TT 5 a 14

Chi-square test for trend P < 0.05
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Mechanisms of action?

galectin-2 [y

- Monocyte function
= WSMC proliferation
- EC proliferation

- T-cell homeostasis
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Galectin-2 mRNA expression and
the rs7291467 SNP

Galectin-2 mRNA expression is associated with the
reT291467 SHP in intron 1 of the galectin-2 gene

Galectin-2 inhibits arteriogenesis in a murine
hindlimb medael
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Conclusions

Galectin-2 is overexpressed in patients with a poor
developed collateral circulation

In vivo, the exogenous application of galectin-2 inhibits
arteriogenesis

Collectively, the data derived from this study
point towards an impeortant role of galectin-2 in
collateral artery growth
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Telomerase and Myocardin-A

synergistically regulates expression
of promyogenic transcription factors

in mesenchymal stem cells of adult
adipose tissue

Rosalinda Madonna , Raffaele De Caterina,

James T Willerson, Yong-Jian Geng

Telomeres comprise long tracts of double-stranded TTAGGG repeats
that extend for 9 to 15 kb and its length is maintained by telomerase,
a specialized ribonucleoprotein that prevents the natural ends of
finear chromosomes from undergoing inappropriate repair

Hypothesis and Goal

We hypothesized that an interaction or
synergy between Myoc-A and the catalytic
subunit of telomerase, telomerase reverse
transcriptase (TERT) may occur during the
development of myogenic stem cells.

* The current study was designed to test
expression of myogenic factors in
mesenchymal stem cells (MSCs) with
overexpression and interruption of McA
and/or TERT functions.

TERT positive cells take little Dil-acLDL
and express high levels of Myoc-A
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Myocardin (MyoC): A co-transcription factor
that controls expression of a cluster of genes
critical for cardiovascular myogenesis

Multipotent Adult Stem Cells from
Adipose Tissue Are Capable of Giving
Rise to Mature Cardiovascular Cells

* Madonna R, Willersan IT, Geng ¥). Myocardin a enhances

telamer tivities in adipase tissue mesenchymal ¢
embryonic stem cells undergoing cardiovascular myogenic
differentiation. Stem Cells. 2008, 26(1):202-11

* Léobon B, Roncalli §, Joffre C, et al. Adipose-derived

cardiomyogenic cells: in vitro expansion and functional
improvement in a mouse model of myocardial infarction.

* Planat-Bénard V., Menard Andrd M,

cardiomyocyte differentiation from adipose tissue stroma cells.
3-9

Experimental Strategy and Methods

MSCs isolated and grown from murine abdominal
adipose tissue by enzymatic digestion.

TERT and Myoc-A cDNA cloned by PCR used to
transduce over-expression of TERT and Myoc-A.
Co-immunoprecipitation with anti-TERT and anti-
Myoc-A in murine MS5Cs isolated from adult adipose
tissue.

Assessment of proliferation and differentiation in
MSCs with expressed TERT and McA.

MSCs treated with siRNA for TERT or Myoc-A for
expression of the promyogenic transcription factors
Oct-4, Nkx2.5 and MLC2v as determined by qRT-PCR.
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TERT/Myoc-A positive cells express TERT and Myoc-A transduction In
cardiovascular biomarkers PCMA but Reduces Bad in MSCs
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TERT/Myoc-A siRMNAS 4 ijan of TERT amd Myoc-A in MSCs

TERT and Myoc-A transduction
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