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Atrial Fibrillation Ablation Pilot Registry
Reasons
why Ablation Procedure was not performed

« Complications not related to procedure 3 pts

» Complications related to procedure 16 pts

» Cardiac tamponade following transeptal puncture 7 pts
» Intracardiac thrombus 7 pts
> Cerebrovascular event 1 pt
» Other 1pt
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Atrial Fibrillation Ablation Pilot Registry
Baseline characteristics — 2/2

CHADS2 All CHA2DS2-VASc All
(n. 1391 pts) (n. 1391 pts)
score score
0 587 (42.2%) 294 (21.1%)
98 (7.0%) 398 (28.6%)
501 (36.0%) 348 (25.0%)
172 (12.4%) 215 (15.5%)
28 (2.0%) 80 (5.8%)
5 (0.4%) 39 (2.8%)
11 (0.8%)
6 (0.4%)

ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Underlying disorder

Hypertrophic

Not defined 3,50% cardiomyopathy

Valvular
disease Chronic heart

12,3058 _failure 2,60%
i Coronary artery
Lone atrial 2
fibrillation 38,20% ‘ sease 3,60%

—_Other cardiac
diseases 2,70%

 Hyperthyroidism
2,40%

COPD 0,70%_/
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ESC Congress 2011 presentations

Atrial Fibrillation Ablation Pilot Registry

100

Number of locked patients
performing Ablation procedure

Ardeo. org ional Research Programme

Czech | Germ Greece | Italy | Netherla
epubl
168 100 126 319 95 202 100

Atrial Fibrillation Ablation Pilot Registry
Baseline characteristics — 1/2

All
1410 pts)
Age (years),
+ median (IQR) 60 (52 — 66)
« >65years, % 31.0
Females, % 279
Body Mass Index (kg/m?)
+ median (IQR) 27 (25 -30)
«  >30kg/m? % 258
SBP (mmHg),
+ median (IQR) 130 (120 — 140)
+  >140 mmHg, % 20.1

Creatinine (mg/dL), median (IQR) 0.9(0.8-1.1)

ardio.org ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Risk factors

I -
1391 pts)

Diabetes mellitus, % 8.3

Hypertension, % 50.0

Active smokers, % 1.4

Hypercholesterolemia, % 31.6

ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Clinical history

All
(n. 1391 pts)

Previous peripheral/pulmonary embolism, % 1.9
Previous stroke/TIA, % 6.8
Peripheral vascular disease, % 20
PM, % 29
CRT, % 0.3
ICD, % 1.3

ardio.org ional Research Programme
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Atrial Fibrillation Ablation Pilot Registry Atrial Fibrillation Ablation Pilot Registry
Co-morbidities Characteristics of the AF — 1/2

Not defined _ Permanent AF
All
(n. 1391 pts)

1,20% 4,50%
Hyperthyroidism, % 3.2
Chronic kidney disease, % 1.8 nt AF
COPD, % 3.2 7,60%

Sleep apnea, % 4.3 Paroxismal AF
66,80%

ional Research Programme s G ESCArdiD. o ional Research Programme

Atrial Fibrillation Ablation Pilot Registry Atrial Fibrillation Ablation Pilot Registry
Characteristics of the AF — 2/2 Symptoms during AF

(n. 1391 pts) (n. 1391 pts)

HR (bpm), median (IQR) 100 (81 — 120) Palpitations, % 72.3
Number of episodes in the last month, median (IQR) 2 (1-7) Syncope, % 3.8
Associated symptoms, % 85.8 Fatigue, % 418
Prior electrical cardioversions, % 40.0 Chest pain, % 10.4
Prior pharmacological cardioversions, % 29.3 Dizziness/Presyncope, % 13.7
Weakness, % 24.4
Dyspnea, % 37.6
No symptoms, % 13.1
Unknown, % 1.1

@
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Atrial Fibrillation Ablation Pilot Registry Atrial Fibrillation Ablation Pilot Registry
Precipating factors Ablation Procedure

Indicators
All
(n. 1391 pts) All

Pulmonary infection, % 0.5 Symptoms, % 89.7
Heart failure, % 2.6 Quality Of Life, % 734
Surgical intervention, % 17 Desire for drug-free lifestyle, % 34.9

Physical exercise, % 25 Desire for sinus rhythm, % 39.6
Alcohol abuse, % 3.3

Sexual activity, % 1.8
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Atrial Fibrillation Ablation Pilot Registry Atrial Fibrillation Ablation Pilot Registry
Investigations and procedures Investigations and procedures
during the hospital stay — 1/4 during the hospital stay — 2/4

ECG ECG ECG
Performed Not performed Unknown

1369/1391 (98.4%)  20/1391 (1.4%) 2/1391 (0.1%)
/ \ CZECH REPUBLIC

Rrrythm 1% (opm), median (IQR): 68 (60 - 85) FRANCE
PM _ QRS duration (msec), median (IQR): 94 (85 -102) GERMANY
1,20% a8 ] ,80% GREECE
ITALY
SPAIN
THE NETHERLANDS

Countries where ECG was not performed

. -

ional Research Programme . - G ESCArdiD. o ional Research Programme
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Atrial Fibrillation Ablation Pilot Registry
Investigations and procedures
during the hospital stay — 3/4

Transthoracic Echocardiography

Performed Not performed Unknown
804/1391 (57.8%) 572/1391 (41.1%) 15/1391 (1.1%)

* EF (%), median (IQR): 60 (55 — 65)
* LA diameter (mm), median (IQR): 40 (32 — 54)

ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Ablation Procedure
Modality

All
(n. 1391 pts)

Non-irrigated radiofrequency, % 4.0
Radiofrequency with closed irrigation, % 22
Radiofrequency with open irrigation, % 77.8
Cryo, % 13.4
Duty-cycled radiofrequency energy, % 4.4
Laser balloon (endoscopic ablation system), % 0.8

ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Investigations and procedures
during the hospital stay — 4/4

I Ty
(n. 1391 pts)
Coronary angiography, % d

Holter, %

Exercise test, %

EP study, %

Transesophageal echocardiography , %

CT scan
MRI scan

Atrial Fibrillation Ablation Pilot Registry
Ablation Procedure — 2/2

Acute Success

Yes [\[¢] Unknown
978/1391 (70.3%) 182/1391 (13.1%) 231/1391 (16.6%)

* AF > SR during ablation, %: 31.1
 Non-inducibility of AF, %: 27.7

onal Research Programme

Atrial Fibrillation Ablation Pilot Registry
Adverse Events — 2/2

Description — 1/3
Cardiovascular (n. 46 pts)
Cardiac Arrest
Bradycardia requiring Pacemaker
Endocarditis
Myocardial infarction
Pericarditis
Cardiac perforation
No AF, atypical atrial flutter
Other

General (n. 6 pts)
Allergic Reaction
Sepsis

Atrial Fibrillation Ablation Pilot Registry
Ablation Procedure — 1/2

All
(n. 1391 pts)

Procedure duration (min), median (IQR) 180 (130 — 220)
Fluoroscopy total time (min), median (IQR) 26 (15 - 45)
General anesthetic during procedure, % 21.2
Transesophageal echocardiogram during procedure, %  10.5

onal Research Programme

Atrial Fibrillation Ablation Pilot Registry
Adverse Events — 1/2

No Yes Unknown
1282/1391 (92.2%) 107/1391 (7.7%) 2/1391 (0.1%)

Yes
(n. 107 pts)

CV, % 43.0
General, % 5.6
Gl, % 0.9
Neuro, % 8.4
Peripheral/vascular, % 16.8
Pulmonary, % 7.5
Other, % 28.0

@®
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Atrial Fibrillation Ablation Pilot Registry
Adverse Events — 2/2

Description — 2/3
Gl (n. 1pt)

Esophageal Ulceration 1

Neuro (n. 9 pts)

Phrenic Nerve Damage
Stroke
TIA

Pulmonary (n. 8 pts)
Hemothorax

Pleural Effusion
Pneumothorax
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Atrial Fibrillation Ablation Pilot Registry
Adverse Events — 2/2

Description — 3/3

Peripheral/Vascular (n. 18 pts)

A-V Fistula

Bleeding requiring transfusion

Hematoma requiring evacuation or transfusion
Peripheral thromboembolic event

Psudo aneurysm

Win ESCAMDED. Org ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Medications: antiarrhytmics (n. 1391)

1.1,

Amiodarone Dronedarone Propafenone Flecainide Other

Before Admission  #® During Hospital Stay =~ m At Discharge

Wi BSCArdD. Org ional Research Programme —.0.C

Atrial Fibrillation Ablation Pilot Registry
ECG at discharge

ECG ECG ECG
Performed Not performed Unknown
1230/1391 (88.4%) 158/1391 (11.4%) 3/1391 (0.2%)

/ \

Rhytrim HR (oprmj, median (IGR): 70 (62 - 78)
RM Aflutter - QRS duration (msec), median (IQR): 95 (85 -103)

1,20% . 1.60%
Afib
5,80%

SR;
91,40% @
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Atrial Fibrillation Ablation Pilot Registry
Description of death

» Woman born on 02/08/1940

» Hypertrophic cardiomyopathy

> PM

» Hypertension

» Lung cancer radical operation in 1996

» Paroxysmal AF

> Ablation procedure on 01/04/2011

» Procedure duration = 95 min

> Acute success YES

» Cardiovascular AEs (cardiac arrest & endocarditi

Win ESCAMDED. Org ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Medications: antithrombotics (n. 1391)

100%

80%

60%

40%

20%

0% [

Vit K antagonists Antiplatelets LMWH

Before Admission  ® During Procedure  ® At Discharge

Win ESCAMDED. Org ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Medications: other CV (n.1391)

ACE-l/ARBs Beta-Blockers Aldosterone Digitalis Diuretics Calcium Statins
Blockers Channel
Blockers

Before Admission  #® During Hospital Stay  ® At Discharge

Win ESCAMDED. Org ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Discharge

All
(n. 1391 pts)

Length of stay (days), median (IQR)
Cardiac death not procedure related

Events not related to AF, %
*CV, %
*Non CV, %

G N L 0. 0L ional Research Programme

Atrial Fibrillation Ablation Pilot Registry
Conclusions

The Atrial Fibrillation Ablation Pilot Study provides relevant
information with regards to the current clinical practice across Europe.

These data may prove useful when designing management strategies
of patients suffering from atrial fibrillation.

This Pilot experience also provided invaluable information for the
refinement of the data-set for its implementation in a long-term Atrial
Fibrillation Ablation pan-European Registry.

Evaluation of the results at the 12-month follow-up will give us more
insight of real-life outcomes of the ablation of atrial fibrillation. Finally,
further analyses by geographical areas may contribute by identifying
local or more generalized needs in relation to this procedure.

Win ESCAMDED. Org ional Research Programme
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Global Variation in the Etiology and
Management of Atrial Fibrillation:

Baseline Results from a Global Atrial
Fibrillation Registry

2 RELY

Background

» Current understanding of AF comes largely from

studies conducted in North America and Europe

» It is not known how different the etiology and

treatment of AF are between regions of the world

» The goals of this registry are to measure differences

between regions of the world in the:
» Predisposing conditions for AF
+ Treatment of AF
« focus on BP management and anticoagulation

Study Methods

» Prospective registry, all continents
» Diverse city sizes and practice settings

+ Atrial fibrillation or atrial flutter
« Primary or secondary diagnosis
» Presenting to an emergency department

» Enrolled between January 2008 and April 2011
+ Data obtained from clinical record
+ Reference population North America

+ Prevalence of risk factors adjusted for age

Patient Characteristics

+ Arrhythmia

« Atrial fibrillation: 98%; Atrial flutter: 2%

+ Reason for ER visit

« AF primary diagnosis: 44%;
» History of AF

» First episode: 30%;
+ Pattern of AF

» Paroxysmal AF: 34%

« Persistent AF:  26%
« Permanent AF: 40%

Secondary: 56%

Prior history: 70%

4T countries; 163 sites; 15,174 patients

o =

N.Am S.Am W.Eur E.Eur Middle Africa India China Asia
E.
*P =0.005 vs. N. America

Median; IQR (years)
Excluding patients with Rheumatic Heart Disease, TB, HIV and EMF

N.Am S.Am W.Eur E.Eur Middle Africa India China Asia
E

*P =0.005 vs. N. America

Prevalence of HTN

N.Am S.Am W. Eur E. Eur Middle Africa India China Asia
E.

History of Hypertension

* P <0.005 vs. N. America
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Patients with HTN and patients without history of
HTN, but BP >160/100 at baseline

N.Am S.Am W.Eur E. Middle Africa India China Asia
Europe E.

History of Hypertension (HTN)
"™ No HTN, but BP >160/100 at Baseline visit

* P <0.005 vs. N. America

Patients with HTN: Systolic BP

SYSTOLIC BP (mean * SD)

N.Am S.Am W.Eur E. Eur Middle Africa India China Asia
E

*P =0.005 vs. N. America

Heart Failure and Systolic LV Dysfunction

*
*
*
*
*
I I *

N.Am S.Am W. Eur E. Eur Middle Africa India China Asia
E

History of Heart Failure

® | eft Ventricular Dysfunction * P <0.005 vs. N. America

Prevalence of Rheumatic Heart Disease

N = 1760 patients

N.Am S.Am W.Eur E. Eur Middle Africa India China Asia
=

Rheumatic Heart Disease * P <0.005 vs. N. America

N.Am S.Am W.Eur E. Middle Africa India China Asia
Europe E.

History of Hypertension

® Left Ventricular Hypertrophy * P <0.005 vs. N. America

Heart Failure

N.Am S.Am W. Eur E. Eur Middle Africa India China Asia
E

History of Heart Failure
* P £0.005 vs. N. America

Primary Etiology of Heart Failure

RERRREET
HTN

Prior M|
m Valvular Heart Diease
(Mod/Severe)
v.@ v{\\ 25

S ¢ P
< @Q’ Qf" v‘.\*\ & & ?5’ Valve Disease > Ml > HTN
&

= Other

History of Stroke

N.Am S.Am W.Eur E. Eur Middle Africa India China Asia
E

History of Stroke * P <0.005 vs. N. America
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Oral Anticoagulant Use: CHADS2 = 2

Patients with a Prior History of AF

N.Am S.Am W. Eur E. Eur Middle Africa India China Asia
ES

* P £0.005 vs. N. America
= OAC Use CHADS2 > 2

Oral Anticoagulant Use: CHADS2 2 2 and Rheumatic

Patients with a Prior History of AF

0 I I [

N.Am S.Am W.Eur E. Eur Middle Africa India China Asia
E.

OAC Use Rheumatic * P <0.005 vs. N. America

® OAC Use CHADS2 2 2

INR Control by Region

Based on Puma mesl recanl INR veluss (%)

[ - L L] L] ]

gIHYSERIEES

1]
n
A

* P < 0.005 va. M. America
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Conclusions

+ Presentation, etiology and treatment of AF vary greatly

between geographic regions

+ Hypertension is the most common predisposing condition for

AF worldwide, but:

* Rheumatic heart disease is a major cause in India, Africa, the
Middle East and China

+ Oral anticoagulant use is low and INR control is poor
= very wide regional variation

+ The results of trials focused on AF patients and treatment

strategies typical of N. America and W. Europe may not
apply to patients elsewhere

ey
EUROACTION preventive
cardiology programme plus

intensive smoking cessation with
Varenicline

Professor David Wood,

Imperial College London, United Kingdom
ESC Congress, Paris, France
imperial College AUGUSt 28 to 31t 2011

London

&' EUROACTION PLUS
Aim

The aim was to determine in high medical risk
smokers if a nurse-led, family based preventive
cardiology programme (EUROACTION), with an
intensive smoking intervention including
optional use of Varenicline, could achieve
greater smoking abstinence and improved
lifestyle and risk factor control in vascular
patients, people at high risk of developing
atherosclerotic disease, and the partners of
both, in everyday clinical practice

Imperial College

London
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EUROACTION + Intensive
pm,ﬂ Smoking Cessation with
) Varenicline

Netherlands

R Study Population (1)
Vascular patients and partners

Patients with a new or recurrent diagnosis of
coronary or other atherosclerotic disease (see
below), and who are continuing to smoke, 18 years
of age or older, but less than 80 years

i) Acute myocardial infarction (STEMI or NSTEMI)

i) Unstable angina

iii) Stable angina pectoris

iv) Elective revascularisation: coronary artery bypass graft
(CABG), percutaneus transluminal angioplasty (PTCA)

v) Stroke

vi) Transient ischaemic attack (TIA)

vii) Peripheral vascular disease (PVD)

Mh‘; Study Population (2)
High vascular risk people and partners

Men and women, 50 years of age or older, but less
than 80 years, who are smokers and either

i) Newly identified high multifactorial risk individuals:
CVD risk equal or greater than 5% over 10 years according to
the HeartScore risk estimation system

i) Are under treatment with antihypertensive and/or
lipid—lowering therapies

iii) Diagnosed with diabetes mellitus

¢ Study Design

20 General
Practices

Randomisation of individuals

Initial PATIENTS [ PARTNERS
Assessment

Intervention PROGRAMME
16 weeks

16 weeks
assessment PARTNERS PATIENTS PARTNERS

¢ The EUROACTION PLUS
preventive cardiology programme

A nurse led multidisciplinary family based programme for
I i high risk individuals and their partners

= Focus on smoking
cessation Smoking cessation

Optional Varenicline m
to assist quit ]
attempts F/\)

= Comprehensive Healthy edting, |
lifestyle and risk Weight

management

reasing
ysical activity

factor management

,m,ﬂ Smoking Cessation
Management

Varenicline

Start: 1 week before the patient’s chosen quit date

Titration:
0.5mg: days 1to 3
0.5 mg twice per day: days 4 to 7
1 mg twice per day: trough week 12

Target quit date: within 4 weeks of starting Varenicline

¢, Statistical Analysis
Action

Intention to treat analysis based on
all people having a
16-week assessment

H
Action  Qutcome Measures
= Primary Endpoint
7- day point (period) prevalence of non-smoking

validated by breath CO (< 10 ppm)
at 16 weeks
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i ﬁcm': Secondary Outcomes

Proportions of patients achieving European and
national lifestyle, risk factors and
therapeutic targets for cardiovascular
disease prevention:

»  Diet/ nutrition (Food Habit Questionnaire,
Mediterranean Diet Score)

»  Physical activity (7-day PAR, Pedometer, Chester
step test, DASI physical activity questionnaire)

= Overweight/ obesity (body mass index (BMI), waist

¢
tuoaction  Secondary Outcomes
Proportions of patients achieving European and
national lifestyle, risk factors and
therapeutic targets for cardiovascular
disease prevention:

= Blood pressure

=  Total cholesterol, high-density lipoprotein (HDL)
cholesterol, triglycerides, calculated low-density
lipoprotein (LDL) cholesterol)

=  Diabetes (known/new, fasting and random plasma
glucose, glycated haemoglobin (Hb Alc) in patients
with diabetes)

= Cardioprotective drug therapies

16-weeks assessment

16-weeks assessment

circumference) = Health Related Quality of Life (EQ-5D and EQ-
VAS)
- Distribution of patient characteristics
b Study | Action
| Aethon Participants o b
e b Usual Care EuroAction+
N=346 N=350
N=696 Eligible patients

N=559 High-Risk patients Mean age 60.4 yrs 59.6 yrs
N=137 Vascular patients Aged < 60 years 47.6% 51.1%
Women 39.6% 41.1%
EA+ ARM USUAL CARE ARM Vascular patient 18.2% 21.1%
N=350 patients N=346 patients Low education* 26.6% 25.3%

N=276 High-Risk patients N=283 High-Risk patients
N=74 Vascular patients N=63 Vascular patients Not employed™* 43.5% 44.0%
N=328 Baseline assessment Centre  Italy 15.3% 14.9%
N=313 Participated in EA+ Netherlands 25.4% 24.3%
I Spain 32.7% 34.0%
N=299 85.4% N=288 83.2% UK 26.6% 26.9%

*primary school or less; **unemployed, house person or retired

Smoking abstinencs for last 7 days confirmed by breath €0 <10ppm
PRIMARY ENDPOINT
1008,

Smoking abstinence for last 7 days confirmed by breath CO <10 ppm

PRIMARY ENDPOINT
BA+  UC
| e
il e I 0 o i 0 All patients  51.7% 18%
-~ Vascular patients  saes zmow | —e—t
High Risk patients 5 s 155 i
| 510% 10N ————————————
i 813% Netherlandly S7e% 208% | re—i
in 530W 1A% ——
UK azaw 13w [ e
L
Male H533% 227w e ]
Female  aao% 129% —
-] i Aged < 60 years  508% A% ——
- m:mmm o =
- EEEEEEEEE
Wsual Care EuroActions Qs Ratio (85% CI)
Smoldng abstinence for last 7 days conflirmead by breath CO <10 ppm Smoking abstinencs for Last 7 days confirmed by breath CO <10 ppm
PRIMARY ENDPOINT PRIMARY ENDPOINT IN PARTHERS (n=108)
plai ]
1o Ocds Ratio [99% C) = 467 (192 1o 11.48)
L]
2% b A%
i
B
e
£ 36,7%
H Em . 5
m
Uil Conegmm [L L afm =
o (Pericipanid P rmcipaned m
et somrpletes Comrplated Usual Care Eurndction+
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1 Usual Care

M EuroAction+
80% i

| 80%
60%
| s5%
40%
37%
20%
18%

0% - |

MediterraneanScore 29 Fish>20g/day  Fruit&Veg 2400 g/day  Alcohol < 30 g/day
or oily fish > 3 x/week

+15.0% +9.4% +3.7% +6.3%
+6.7% to +23.2% +1.2% to +17.6% -2.9% to +10.4% 40.1% to +12.7%

100% - PhYSicaI ACtiVity 1l Usual Care

M EuroAction+

80% |

60% -

40% -
27%
20%
7% I
0% -
On Target* DASIscore>25  Dailysteps27500  Chester Step Test
METs max > 10/9 in m/w
+9.0% +5.5% +8.4% +10.5%
+3.7% to +14.3% -0.3% to +11.4% -1.1% to +17.8% +0.5% to +20.4%

* 30 minutes of aerobic exercise at moderate intensity > 5 times/week or 20 minutes of vigorous activity on > 3 days/week

100% Blood Pressure 4 Usual Care

100% Serum L p ds 1 Usual Care

M EuroAction+ M EuroAction+
80% 80%
60% 60%
53% B
40% 43% 40%
37%
20% 20%
0% - 0%
SBP/DBP < 140/90 mmHg AH drug use Therapeutic control of BP TC < 4.5 mmol/I LDL < 2.5 mmol/I HDL > 1 mmol/I TG < 1.7 mmol/I
130/80 mmHg CVD <4 mmol/I CVD <2 mmol/I CVD 2 1.2 mmol/l women
+9.5% -13% +4.9% -4.5% 0.4% -2.9% +0.4%
+1.2% to +17.9% -9.5% to +6.8% -6.6% to +16.4% -10.9% to +1.9% -7.2%t0 +6.4% -9.4% to +3.6% -8.4% t0 +9.1%
Psychosocial Characteristics ¢, Co-ordinating and Data
100% Action
Management Centre
1 Usual Care Cardiovascular Medicine, International Centre for Circulatory Health,
80% o  EuroAction+ National Heart and Lung Institute,
Imperial College London, UK
60% Professor David Wood (Professor of Cardiovascular
Medicine), Dr Kornelia Kotseva (Senior Clinical Research
Fellow, Catriona Jennings ( Research Nurse Co-
0% ordinator); Alison Mead & Dr Anne Majumdar (Dietetic
’ sgecialist input); Jennifer Jones & Shauna Raugust
(Physical activity input); Raunaque Hasnat, Ahmadur
Rahman (Data Managers); Magda Kudyba, Agnieszka
20% Adamska (Administrative Assistants
Statistical Centre
0% - Department of Public Health, Ghent University, Ghent, Belgium
HADS Anxiety score < 8 HADS Depression score < 8 EQ-5D VAS score > 75 Professor Dirk De Bacq uer
+0.3% +0.8% +12.0%
-7.1% to +7.7% -5.8% to +7.4% +3.8% t0 +20.2%
National Coordinators and . .
i Teams it Smoking Cessation
o "= Specialist Advisors
Italy
Professor Silvio Brusaferro
Professor Paolo Fioretti
The Netherlands Professor Serena Tonstad
Prof r Arno H .
_ rrofessor Ao Foes Professor Peter Hajek
Dr Monika Hollander & Dr Frans Rutten .
Spain Ronnie Troughton
Professor Jose de Velasco
Dr Jorge Navarro
United Kingdom
Professor David Wood
Impelrlal College Dr Jonathan Morrell Im
London

London
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EUROASPIRE IlI: modelling the clinical and
cost-effectiveness of optimizing
cardiovascular prevention in patients with
established coronary heart disease in Europe

Delphine De Smedt (Ghent University, BE)
Lieven Annemans (Ghent University, BE)
Guy De Backer (Ghent University, BE)
Dirk De Bacquer (Ghent University, BE)
Kornelia Kotseva (Imperial College)
David Wood (Imperial College)

ESC PARIS, August 2011

Clinical Registry Highlight |
HLO30

Study funded by EACPR

¥ e B @ @

1. The reality of EUROPASPIRE Il

Percentage of EUROASPIRE patients under control

Lo
POH
RO
0%
B0
S0
a0 ® bt controlied
bl Controfed
o
10%
o

PSS S
Conrolled = Cholesterod and IF on Linpet, non smcking

Fource: own anoiysis bared on FLRDASPIRE ¥

2. What can we do about it?

¢ SMOKING

* Install optimal smoking cessation (Varenicline + counseling)

¢ CHOLESTEROL

* Improve compliance + Optimize statin dose/choice

¢ BLOOD PRESSURE

« Improve compliance + Install combination therapy

* PHYSICAL ACTIVITY AND HEALTHY FOOD

* Implement programmes

Source: Graham |I. et al: European guidelines on cardiovascular disease prevention in
clinical practice: executive summary. Fourth Joint Task Force of the ESC and other societies
on cardiovascular disease prevention in clinical practice. Eur J Cardiovasc Prev Rehabil
2007, 14(Suppl 2):E1-40.

3. Will optimizing prevention be
value for money?

Threshold
(+/- €30,000 / QALY)

Cost

“optimal
prevention”

Health Effect

QALY = Quality Adjusted Life Years ,

4. Methodology: five steps

1. Simulating current risk for stroke; re-CHD; CHF over 10 years
— Based on profiles of 2196 patients in 8 countries
—  Using Framingham equations, adjusted for recent EU event rates
2. Cost of interventions to reduce risk
— Based on local data
— Depending on patient prevention status
3. Relative Risk (RR) associated with interventions
— Based on RCTs and meta-analyses
—  Corrected for combinations of interventions
4. Cost of events
— Based on local data
5. QALY loss with events
— Based on published literature

Some examples

70% Opt lizing prevention vs current situation

=
s 60%
S
2
g 50%
% current
8 c 40% prevention
o
]
g8 30% |
§5 0w L  optimal
< ;"‘g prevention
a
58 10%
=
= 0% ——
g
; Male Female Female Male
- 68 year 68 year 66 year 42 year

Smoking Non-Smoking Smoking Smoking

TBP TBP BP OK BP OK
MNTC MNTC MTC TCOK

5. Results
5.1. Overall cost-effectiveness: €16000/QALY

14000 €

12000 €

10000 €

8000 €

6000 €

4000 €

COST

2000 €

0€

-2000 €

-4000 €

5. Results

5.2. Uncertainty surrounding the results-UK example

Risk reduction blood pressure lowering therapy
Risk reduction cholesterol lowering therapy
Physical activity

Cost cholesterol lowering therapy (+/-30%)
NRT vs varenicline

Cost blood pressure lowering therapy (+/-30%)
Risk reduction smoking cessation

No adjustment for combined risk reductions
Cost of smoking cessation (+/-30%)

Calibration framingham CHD risk

0 zoouol 40000 60000
25022¢/QALY
ICER (€/QALY)
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5. Results

5.3. Cost-effectiveness in function of risk status
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-10000 €
-30000 €
0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00% 80,00%

ICER (€/QALY)

Cumulative 2-year risk

ICER=incremental cost-effectiveness ratio

5. Results

5.3. Cost-effectiveness in function of prevention status

25000

20000

15000

10000

ICER €/QALY

5000

1]

o~ & o <3 I <
& & S & & &
s ¢ & S s
& & &
Q"& ©
$

THERAPY NEEDED

6. Conclusions and recommendations

* First individualized assessment of the cost-effectiveness of
prevention in established disease

* Based on raw EUROASPIRE Il data in 8 countries (+/- 2200
patients)

¢ Ingeneral COST-EFFECTIVE result

* Results are sensitive for the impact of intensified BP and
cholesterol management. Need for improved meta-analyses.

* Only in a minority of patients cost-effectiveness of
intensifying prevention cannot be justified

e CHOL control less cost-effective, possibily due to the fact that
many patients (59% of those not at target) are close to target

¢ Our results emphasize the need for risk estimation in
established disease.

Hospital Case Volume and
Appropriate Prescription
at Hospital Discharge
After Acute Myocardial Infarction.
A Nationwide Assessment

F. Schiele!, F. Capuano?, P. Loirat?, A. Desplanques-Leperre?, G.
Derumeaux3, JF Thebaut3, C. Gardel?

(1) French Society of Cardiology , Paris, France
(2) Haute Autorité de Santé, Saint Denis, France
(3) National College of French Cardiologists, Paris, France

Volume-Quality of Care

> Association between hospital case volume and mortality has been
demonstrated in various medical conditions!

> Acute STEMI : Hospital Volume and 30 day mortality explained by
(1) Hospital equipment?, (2) Cardiologist on site3, (3) Use of
Primary PCI and time to reperfusion4

> Quality of Care can be measured using Outcomes (mortality) or
using Quality Indicators (variables specifically designed for this
purpose)>. Compared to Outcomes, QI are less multifactorial

> The relation between Hospital Volume and QIs is not clearly
determined

Aim of the study: to assess the relation between Hospital
Volume and Quality Indicators at discharge after AMI
1Ross New Engi J Med 2010;362:1110

2 Canto New Eng/ J Med 2000 1573
> Casale J Am Co// Cardio/ 1998;32:885

4West Eur Heart J 2011;32:706
> Spertus J Am Co/l Cardio/ 2010;56:1767
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Methods (1): Design

> National Authority for Health (Haute Autorité de Santé,
HAS) has defined specific QIs to evaluate management of
AMI, benchmark performance and follow the evolution of
AMI management nationwide from the initial onset of
symptoms until 1 year after discharge

> Periods of analyses: Three campaigns to measure QIs for
AMI have been implemented to date, in 2008, 2009 and
2010, throughout the whole country, and in all 635 centres
admitting patients for chest pain.

» Center Volume : number of patients with final diagnosis of
acute MI in 2008. Centers with <10 records were excluded.
> Patient record selection: random selction of up to 80
patient charts with discharge diagnosis of acute MI (ICD10).
Data recording by independent team after specific training in
completion of the CRF



Methods (2): QIs at discharge

Appropriate Prescription = prescription in absence of CI
or non prescription in case of documented CI

> Aspirin + Clopidogrel: CI= allergy, haemhorragic process,
uncontrolled gastric ulcer, pregnancy or lactation
> Beta-blockers : absolute or relative CI
» Absolute CI= uncontrolled heart failure, shock,
bradycardia, severe COPD, hypersensibility
« Relative CI = COPD, diabetes, asthma, AV block
heart failure
> Assessment of LVEF and ACEI (or ARB) in patients with
LVEF<0.40
« CI= Intolerance or hypotension
» Statins regardless of cholesterol level
« CI= Intolerance

46 390 patient records

2008 (12mo) 2009 (6mo) 2010 (9mo)
18159 records 12837 records 15394 records
598 centers 330 centers 359 centers

<10 records 377 (3.7%) 40 (0.3%) 42 (0.3%)
759 %) 186 centers 7 centers 5 centers
10-30 records 2486 (13.7%) 2060 (16.3%) 2082 (12.8%)
6628 (14.3%) 136 centers 120 centers 113 centers

>30 records 14996 (82.6%) 10737 (83.0%) 13270 (81.3%)
39003 (84.0%) 276 centers 203 centers 241 centers

3 years >10 14644 (80.6%) 11638 (83.0%) 13494 (87.7%)
39776 (85.1% 291 centers 291 centers 291 centers

QI rates in Centers with =10 recards in 2008
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Aspirin and z s, — i l 2
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Absokde Ci 1o batableciars _'IE-'_E‘ " G518 | 1218
Retative G bo batabiockirs 7 | 1 | sl
ol %) 15465{85.2) | 11382(8A.7) | 14328(53,1)
LVEF nsmarsssren 15363 11410 ' 13878
LVEF<40 2 | o | zm
£l s ALE] 3648 w | mT
ol (%) 268E{B0.5) | 1809(92.4) | 2301(84.8)
121 24 | T8
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Methods (3): Statistical analysis

Centre Volume:
> 7 categories: 10-30; 31-60; 61-90; 91-120; 121-150;
150-300; >300 admissions for AMI per year
Individual and Composite QIs
> Composite indicator: aggregate of the 4 BASI (all or none
strategy = 1 if all PM score 1, 0 if at least one QI scores 0)
» Centers with >30 records: mean (95% CI) for each QI
Volume-QI relation:
» Age- and gender- adjusted ORs for individual and
composite QIs
Temporal trend:
» Using 2008, 2009 and 2010 campaigns. Limited to centers
who participated in all 3 campaigns
> Adjusted OR for Composite QI, by Volume class (90
patients/year) and by year.

Center Volume distribution
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Temporal interaction Volume-QI

Quality Indicators Odds Lower Upper 0dds ratio and 95% Cl
ratio limit limit p-Value Failure of Quality Indicators
Aspirin-clopidogrel, 2008 1,523 1353 1704 0,000 -
Aaprrin-clopidogrel, 2009 1404 1,180 1671 0,000 e —a—
Asprin-clopidogred, 2010 1484 1376 1.740 0000 ——
Betablockers, 2008 1.042 0.945 1.149 0.409 -
Betablockers, 2009 1.338 1.165 1.537 0.000 Pl:tne;?;:tl?r: ——
Betablockers, 2010 1.338 1.165 1.537 0.000 ——
ACEINRS, 2008 1048 0OB5E 1388 088 —
ACEUARS, 2009 1852 1282 2655 OO0 Pi::’e'?::ﬁ:’“r: —
ACEUARS, 2000 1.7TE 11me 2518 G005 —i—
Statins, 2008 1.340 1.189 1.510 0.000 -
Statins, 2009 1.561 1.320 1.846 0.000 ?;‘;faiﬁf:r" ——
Statins, 2010 1.563 1.337 1.827 0.000 ——
Cormpoiie. 2008 1182 1.108 1.282° 0000 -
Composite. 2006 1337 1221 1468 0000 B o -
Composile, 2010 1478 135 1612 000 -
0.5 1
More High Volume More in Low Volun

OR adjusted for age and gend.

Discussion

> The strong points of our study are the robust methodology, the
use of a composite measure and the repeated evaluations over
three consecutive years (over 46,000 admissions evaluated)

» Extend the relation Volume-Mortality: the difference in mortality
between centres is truly related to the quality of care.
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Discussion

> The strong points of our study are the robust methodology, the
use of a composite measure and the repeated evaluations over
three consecutive years (over 46,000 admissions evaluated).

> Extend the relation Volume-Mortality: the difference in mortality
between centres is truly related to the quality of care.

> Threshold of 90-120 patients/year: no effect above this volume
» Magnitude of the effect: 10 to 15% absolute between high and
low volume (the impact of volume on mortality at 30 days after
AMI, which was approximately 1 to 4%).

> Persistent (increased) volume-QI relation over time.

Composite, 2008
Composite, 2009 F-00%1 for
Composite, 2010

Conclusion

> Analysis of QIs at discharge demonstrates the existence of a

relation between volume and quality of care, whereby centres with
the highest volume perform better on quality measures than
centres with lower volumes.

> Above a threshold of approximately 90-120 AMI admissions per
year, an increase in volume of activity no longer appears to affect
quality of treatment at discharge.

> Temporal analysis over 3 consecutive years confirms this
relation and shows that it persists despite improvement in quality
indicators between 2008 and 2010.

> Is it time for the ESC to define Quality Indicators and to

recommend assessment of the QI in Cardiovascular Situations ?

Discussion

> The strong points of our study are the robust methodology, the
use of a composite measure and the repeated evaluations over
three consecutive years (over 46,000 admissions evaluated)
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Discussion

> The strong points of our study are the robust methodology, the
use of a composite measure and the repeated evaluations over
three consecutive years (over 46,000 admissions evaluated).

» Extend the relation Volume-Mortality: the difference in mortality
between centres is truly related to the quality of care.

> Threshold of 90-120 patients/year: no effect above this volume

Ross New Engi J Med 2010;362:1110

Discussion

» The strong points of our study are the robust methodology, the
use of a composite measure and the repeated evaluations over
three consecutive years (over 46,000 admissions evaluated).

> Extend the relation Volume-Mortality: the difference in mortality
between centres is truly related to the quality of care.

> Threshold of 90-120 patients/year: no effect above this volume
» Magnitude of the effect: 10 to 15% absolute between high and
low volume (the impact of volume on mortality at 30 days after
AMI, which was approximately 1 to 4%).

> Persistent (increased) volume-QI relation over time.

> Heterogeneous quality of care between the volume categories :
physician experience has a greater impact than the centre volume

Halm Ann Intern Med 2 ;137(6):511-20 West Eur Heart J 2011;32:



ARISTOTLE

Efficacy and Safety of Apixaban
Compared with Warfarin

at Different Levels of INR Control

for Stroke Prevention in Atrial Fibrillation

Presented by Lars Wallentin,
Uppsala Clinical Research Center, Uppsala University, Sweden
for the ARISTOTLE investigators.
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Background AL

* Warfarin effectively prevents stroke in atrial fibrillation.

* Warfarin has a narrow therapeutic range at INR 2.0-3.0 and
needs regular laboratory guided dose adjustments as dose
response is influenced by age, body weight, genetics, food,
and other medications.

« Patient time in therapeutic range (TTR) varies widely
between individuals, sites, and countries, and this affects
outcomes.

* The quality of patients’ INR control at the center or country
level may interact with the treatment effects when
comparing new antithrombotic treatments with warfarin.
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ARISTOTLE Main Trial Results AR

Stroke or systemic embolism ISTH major bleeding

Patens

_-"”f.'ll-.n:nﬂ

—— s

Apixaban 212 patients, 1.27% per year
Warfarin 265 patients, 1.60% per year
HR 0.79 (95% CI, 0.66-0.95); P=0.011

Apixaban 327 patients, 2.13% per year
Warfarin 462 patients, 3.09% per year
HR 0.69 (95% Cl, 0.60-0.80); P<0.001

Median TTR 66% L.-":_‘R
I Do Chncad Rirpaearch e e

Median of P,

o
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Disclosures for Lars Wallentin
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BMS, Pfizer, Boehringer-Ingelheim, Astra-Zeneca, GSK, Roche,

Merck-Schering-Plough

Advisory board or consultancy for:

Portola, CSL Behring, Evolva, Athera, Regado,
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Atrial Fibrillation with at Least One
Additional Risk Factor for Stroke

Inclusion risk factors Randomize Exclusion
Age = 75 years double blind. Mechanical prosthetic valve
Prior stroke, TIA or SE ! Severe renal insufficiency
HF or LVEF < 40% double dummy Need for aspirin plus
Diabetes mellitus (n=18201) thienopyridine
Hypertension

Apixaban 5 mg oral twice daily Warfarin
(2.5 mg BID in selected patients) (target INR 2-3)

Warfarin/warfarin placebo adjusted by INR/sham INR
based on encrypted point-of-care testing device

Primary outcome: stroke or systemic embolism ‘

Hierarchical testing: non-inferiority for primary outcome, superiority for
primary outcome, major bleeding, death L.- {HR
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Enroliment
39 countries, 1034 sites, 18,201 patients

Poland: 314 Finland: 26
ey G SHEHEmE Hungary: 455
Ny . =

e -
Canada: Denmark: 339 —
W 1057 W UK:434
Netherlands: 309
Belgium: 194 g
Mexico, Germany: 854§ X F v " South Korea: 310
g° France: 35 * - [
Spain: 230 © B8 1 E L Taiwan: 57
4o Czech Rep: 165 "'._ /. < 1 W Hong Kong: 76
Colombia: 111 Austria: 34 . ¥ Malaysia: 126 £ “# Philippines: 205
Italy: 178 . r Singapore: 40 - L
Peru: 213 Brazil: 700 - ST - e

United States: % Japan: 336
3433

Chile: 258 Australia: 322
South Africa: 89

Argentina: 1561

UCR
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Objectives AL

What is the influence of centers’ quality of INR control, as estimated in their
warfarin-treated patients, on the effects of apixaban compared with warfarin on
major outcome events (pre-specified analysis)

Pre-specified outcomes:

= Stroke or systemic embolism (primary efficacy outcome)

* Mortality

« Composite of stroke, systemic embolism and myocardial infarction

* Major bleeding (primary safety outcome)

* Composite of major and clinically relevant non-major bleeding

Post-hoc explored outcomes:

* Hemorrhagic stroke

< Net clinical benefit, i.e. the composite of stroke, systemic embolism,
myocardial infarction, death and major bleeding.

[ Dhulie: Chnacad Riearch insmaie
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Methods AL

* Individual TTR during the trial was calculated for each
warfarin treated patient by the Rosendaal method excluding
the first 7 days after randomization and warfarin treatment
interruptions until 2 days after the last dose of warfarin
(patients with less than two INR levels were excluded, n=xx).

* The center’'s TTR was calculated as the median of individual
TTRs during the whole study among its warfarin patients.

* The center’'s TTR was assigned as a proxy for centers’ quality
of INR control for all its patients (assigned to either warfarin or
apixaban).

* The interquartile cut-off limits for centers’ TTR were identified

to keep the patient numbers within each quartile
approximately balanced.

I Ohulion Chnecal R

Baseline Characteristics and Centers’ TTR

Center TTR <58.0 58.0-65.7 65.7-72.2 P-value
Number of patients 4538 4535 4533 4538

[TTR with warfarin 50.7 62.5 69.3 76.7

Warfarin naive 57.4% 50.3% 35.4% 28.4% <0.0001
Age (years, median) 68.0 69.0 71.0 72.0 <0.0001
Male 61.8% 61.8% 65.4% 70.1% <0.0001
Weight (kg, median ) 76.3 81.0 83.3 87.0 <0.0001
CHADS2 Score Mean 2.2 2.2 21 2.0 <0.0001
CHADS?2 Score 3-6 32.6% 31.1% 30.0% 27.0% <0.0001
Age > 75 yr 24.0% 28.1% 33.1% 39.5% <0.0001
Prior stroke 13.4% 12.0% 11.5% 9.8% <0.0001
Heart failure 41.8% 36.5% 27.2% 16.4% <0.0001
Diabetes mellitus 23.8% 23.9% 25.1% 27.0% 0.0011

Hypertension 86.2% 89.8% 88.1% 85.7% <0.0001
Prior Ml 12.6% 15.3% 13.0% 15.9% <0.0001

Stroke and Systemic Embolism L
(primary outcome) in Relation to Centers’ TTR

Apushan Warfarm

Adpsted
MR o

Q77058 108 o
O8O {05 1.18)
QTS 118

aEyEE2 138

Bleeding in Relation to Centers’ TTR

Apixaban Warfarin

Center Rate/100 Rate/100 o Adjusted
TTR EC IR C el HR (95% CI) | toraction P

Maijor bleeding 0.10
<58.0 ! 0.53 (0.39,
58.0-65.7 0.60 (0.43,
65.7-72.2 0.93 (0.71
>722 0.72 (0.55,

Major and clinically
relevant bleeding

<58.0 0.53 (0.42,
58.0-65.7 0.64 (0.51
65.7-72.2 0.79 (0.65,
>722 0.74 (0.62,

I Ohullon Chncal R

Statistics AL

Outcomes were compared across the four groups defined by the
quartiles of centers’ TTR as pre-specified

Hazard ratios and their 95% confidence intervals are presented

Tests for interactions between centers’ TTR and randomized
treatment effects were evaluated by multivariable Cox regression
analyses using the patients’ assigned center TTR value as a
continuous variable.

Interactions were adjusted for baseline variables potentially
influencing both TTR and outcome: age, sex, body weight, CHADS2
score, prior stroke, diabetes mellitus, hypertension, heart failure,
baseline medications (aspirin, digoxin, amiodarone, lipid lowering
drug), and warfarin naive/experienced status.

Baseline Co-medication in Relation to
Centers’ TTR

Center TTR 58.0-65.7 65.7-72.2 272.2 P-value

Randomized 4538 4535 4533 4538

Aspirin 31.2% 35.2% 29.3% 28.2% <0.0001

ARB 24.0% 21.5% 23.6% 26.5% <0.0001

ACE I/ARB 70.6% 74.7% 70.2% 69.3% <0.0001

Beta-blocker 60.3% 63.9% 64.5% 65.9% <0.0001

Amiodarone 14.7% 13.9% 1.1% 5.8% <0.0001

Digoxin 36.5% 33.9% 30.9% 28.1% <0.0001

Lipid Lowering 34.0% 41.2% 47.2% 59.2% <0.0001

Death and Composite Efficacy
in Relation to Centers’ TTR

Apixaban Warfarin

Center Rate/100 Rate/100 . Adjusted
cTTR LIPS LSl R (95% C1) | nteraction P

Mortality 0.39
<580 0.83 (0.68
58.0-65.7 091 (0.73
65.7-72.2 0.84 (0.68
>722 1.04 (0.82
Composite Efficacy*
<58.0 0.81(0.67
58.0-65.7 0.93 (0.7
65.7-72.2 0.85 (0.71
>722 0.96 (0.79

* Composite Efficacy is a composite of stroke, systemic embolism, death and myocardial infarction

I} Dulos Cirnacal Reie AR

Hemorrhagic Stroke and Net Clinical Benefit in
Relation to Quartiles of Centers’ TTR i

Apixaban Warfarin

Center Rate/100 Rate/100 .,, Adjusted
TTR person yrs personyrs IR

Hemorrhagic stroke 0.5058
<580 0.66 052 (0.27
58.0-65.7 0.61 0.35 (0.16,
65.7-72.2 0.43 0.72 (0.35,
>722 0.18 0.50 (0.15,
Net clinical benefit *
<58.0 0.73 (061, 0.86)
58.0-65.7 0.86 (0.73, 1.02)
65.7-72.2 0.89(0.75, 1.04)
>722 0.89 (0.75, 1.05)
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Conclusion

* The benefits of apixaban over warfarin in preventing
stroke, reducing bleeding and improving survival appear

consistent regardless of centers’ quality of INR control.

* Therefore, in patients with atrial fibrillation, apixaban is a

more effective and safer treatment than warfarin across a

wide range of warfarin management.
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Arglo-Searinanian The Anglo-Scandinavian Cardiac

a S Ot I 1 Outcomes Trial Lipid-Lowering Arm
C s (ASCOT-LLA):

Cordac Duscomas ™5 11 Yoar Mortality Follow-up in the UK

Peter S. Sever*, Choon L. Chang, Ajay Gupta, Andrew
Whitehouse and Neif R. Poulter

on behaif of the ASCOT Investigators

*Imperial College London, UK

Presenter Disclosure Information
ASCOT-LLA: 11 year mortality follow-up in the UK

« P.S. Sever and N. R. Poulter have served as
consultants or received travel expenses, or payment
for speaking at meetings, or funding for research from
one or more pharmaceutical companies that market
blood-pressure lowering or lipid-lowering drugs,
including Pfizer for ASCOT
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ASCOT Study Design

19,342 hypertensive patients randomised to
antihypertensive treatment

ASCOT-BPLA

Atenolol £ Amlodipine *
bendrofluazide perindopril

10,305 patients eligible and
randomised in lipid-lowering arm
TC < 6.5 mmoliL (250 mg/dL)

Atorvastatin 10 mg Placebo

ASCOT-LLA

ASCOT-LLA Primary End Point:
Nonfatal Ml and Fatal CHD

— Atorvastatin 10 mg (Number of events: 100)
(Number of events: 154)

4 — Placebo

36%
reduction

Cumulative Incidence (%)

HR=0.64 (95% Cl: 0.50, 0.83)
P=0.0005

ASCOT-LLA: Effects of Atorvastatin
and Placebo on End Points

Rink Radio HR [B5% C1)

& 064050 D83

Primary End Poiris

Honfatal

Socondary Erdl

ASCOT-LLA-Extension
+ Early closure of ASCOT-LLA

Median follow-up 3.3 years
Atorvastatin versus placebo:
36% reduction in the primary endpoint
27% reduction in stroke

+ ASCOT-LLA-extension
Offering atorvastatin 10 mg daily to all patients in LLA
Continued for a further 2.2 years until the closure of ASCOT-BPLA

+ Statin usage

Atorvastatin (n=4978) Placebo (n=4916)

Atorvastatin Other statins  Atorvastatin Other satins
End of ASCOT-LLA 4113 (82.6) 54 (1.1) 415 (8.4) 220 (4.5)
End of ASCOT-BPLA* 3122 (62.7) 200 (4.0) 2752 (56.0) 337 (6.9)

Values are n (%)
*Also the end of LLA-extension

T gy
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Lipids Levels During ASCOT-LLA and
LLA-Extension

— Atorvastatin
gl - — Placebo .
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ASCOT-LLA: 11 Year Mortality Follow-up
« Post-trial mortality data were collected every 2-3 months
in the UK

« For the current analysis:
= The primary causes of death were defined as death from:

o Any cause
o Cardiovascular (CV) or non-CV disease
o Cancer

= Additional post-hoc outcomes included are death from:
o Infection (infectious or parasitic diseases)

o Respiratory iliness (disease of the respiratory system including
pneumonia, chronic obstructive pulmonary disease and acute
respiratory diseases)

o Infection/respiratory combined
« The cut-off date was 31t December 2010 (inclusive)

- ]

ASCOT-LLA endpoints at the end of the trial
(3.3 yrs) and at the end of BPLA (5.5 yrs)

A N 3.3yrs! 5.5 yrs?

Biimary sndpoints Risk ratio Risk ratio
Non-fatal MI (incl silent) + fatal CHD —— —.—

Secondary endpoints

Total CV events and procedures E o HiH

Total coronary events —— ——

Non-fatal Ml (excl silent) + fatal CHD —— ——

All-cause mortality —— ——
Cardiovascular mortality —— —e—

Fatal and non-fatal stroke —— ——

Fatal and non-fatal heart failure
Tertiary endpoints

Silent MI

Unstable angina

Chronic stable angina et —

Peripheral arterial disease

Development of diabetes mellitus it ——

D of renal i i ——

Atorvastatin better | Placebo beter Atorvastatin better | Placebo better
' 05 10 s o5 ' fo | 15

Area of each square is proportional to the amount of statistical information

1. Sever PS, et al. Lancet 2003;361:1149-58; 2. Sever PS, et al. Eur Heart J 20

Statistical Methods
+ Patients
= All patients in the intention-to-treat population who were alive at the end of
ASCOT-BPLA (also the end of LLA-extension)
« Cox regression analysis
Two randomised treatment groups, i.e., atorvastatin and placebo, were
compared for each mortality outcome
Analyses were unadjusted and adjusted for prespecified baseline risk factors
including age, sex, systolic blood pressure, body mass index, total cholesterol,
diabetes, current smokers, ethnicity, randomised blood pressure treatment and
age at completion of education; hazard ratios (HR) were estimated
The assumption of proportionality was tested using Schoenfeld residuals
Tests for interactions were performed for:
o Atorvastatin treatment and trial period (in- or post-trial)
o Atorvastatin and randomised blood pressure treatment

. Whether the atorvastatin effects differed between subgroups such as age, sex, ethnic or
diabetes status

- Statistical tests were 2-sided and a P value of <0.05 was
considered to be of statistical significance

- ]

ASCOT-LLA 11 Year Mortality: Study Profile

ASCOT in the UK and Ireland
9098 patients i to antil i

( 4853 patients eligible and randomised in lipid-lowering arm )

Excluded 248 patients from Ireland ]

([ 4605 patients included in the current study |

2317 patients
Atorvastatin 10 mg

83 patients died

End of ASCOT-LLA

2234 alive
377 patients died

End of follow-up (31Dec2010)
1857 alive

2288 patients
Placebo

90 patients died

End of ASCOT-LLA

2198 alive
430 patients died

End of follow-up (31Dec2010)
1768 alive

Fanie B

Effect of Atorvastatin on Mortality and
Causes of Death-1
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Cumulative Incidence by Cause of Death — 1

All-cause mortality i tality i ality Cancer mortality

e

|- i »
! | —
Number atrisk rmrry e — oy m— e — s w——
Placcbo 2288 2191 2052 1208 2288 2191 202 1208 2288 2191 2082 1208 2288 2191 252 1208
AMovastatin 2317 2228 2091 1226 2317 2228 291 1226 2317 2228 2091 1226 237 2228 2091 1226

T gy
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Cumulative Incidence by Cause of Death — 2

Mortality due to Mortality due to Mortality due to infection
3 infection | respiratory illness | and respiratory illness
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Summary

+ A median 11 years after the initial randomisation for
ASCOT, and approximately 8 years after the closure of
the LLA, all-cause mortality remained significantly lower
in those originally assigned atorvastatin

+ Among the UK participants of ASCOT-LLA who were
initially randomised to atorvastatin 10 mg therapy:
= CV deaths were fewer, but the difference was not

significant

= Non-CV deaths were significantly fewer, attributed to a
reduction in deaths caused by infection and respiratory
illness

- ]

Adjusted Effect of Atorvastatin on
Mortality and Causes of Death
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Statins on Infection

Experimental studies’ show statins:

» Modulate neutrophil function

- Reduce pro-inflammatory cytokine release

« Improve vascular function

- Are anti-thrombotic and

+ Improve outcome from pneumonia and sepsis

Observational studies have shown prior statin use reduces mortality from sepsis

and community acquired pneumonia’

A review and meta-analysis? of randomised trials and cohort studies found that:

« In 9 cohorts addressing the role of statins in treating infection, the pooled effect estimate was 0.55
(95% Cl: 0.36, 0.83) in favour of statin

- In cohort studies investigating the prevention of infection in patients with vascular disease, the
pooled effect estimate was 0.57 (95% Cl: 0.43, 0.75) in favour of statin use

A recent editorial®

= Urged caution in their interpretation, on account of the fact that observational, retrospective and
meta-analytical studies cannot eliminate the possibility of confounding bias
+ highlighted the need for formal prospective randomized controlled trials to be conducted

Chalmers JD, et al. Resp Med. 2010;104:1081-1091
. Tleyjeh IM, etal. Arch Intern Med. 2009;169:1658-1667.
3. Chopra V and Flanders SA. BMJ. 2011;342:d1907 - ]

[N

Conclusions

+ Long-term benefits on all-cause mortality were
observed among the UK participants of
ASCOT-LLA who were originally assigned
atorvastatin

* No definitive explanation has been established
for the hypothesised legacy effects of
atorvastatin therapy on non-CV death reduction

The Anglo-Scandinavian Cardiac Outcomes
Trial: 11 year mortality follow-up of the
Lipid-Lowering Arm in the UK

Discussant

Guy De Backer
Ghent University
Ghent - Belgium

Clinical Trial Update Session, ESC Annual Congress 2011, Paris, France

No Conflict of interest

Characteristics of Surviving Patients at
the End of UK-ASCOT-LLA

Placebo (n=2198) Atorvastatin (n=2234) Pvalue
Wale, n (%) 1923 (875) 1946 (87.1) 0.70
Age (Years) 6430 (8.21) 64.31 (8.10) 099
Age >60 years 1534 (69.8) 1560 (69.8) 098
White, n (%) 1939 (88.2) 1974 (88.4) 095
Current Smokers, n (%) 559 (25.4) 585 (26.2) 057
Alcohol (units/week) 1147 (14.48) 10.82 (13.41) 041
SBP (mmHg) 162.18 (17.84) 162.00 (17.32) 074
DBP (mmHg) 92.75 (9.51) 92.41 (9.85) 024
BMI (Kgim?) 28.86 (4.60) 28.87 (4.85) 092
Total Cholesterol (mmollL) 549 (0.81) 548 (0.81) 066
LDL-C (mmoliL) 3.46 (0.75) 345 (0.74) 065
HDL-C (mmol/L) 1.29 (0.35) 1.30 (0.35) 050
Triglycerides (mmol/L) 166 (0.88) 164 (0.91) 032
Glucose (mmollL) 634 (230) 622 (2.15) 008
Creatinine (mmol/L) 100.49 (16.86) 10026 (17.12) 065
Stroke/TIA, n (%) 224 (102) 226 (10.1) 093
Diabetes, n (%) 641 (292) 632 (28.3) 052
LVH, n (%) 500 (22.7) 505 (22.6) 091
Peripheral vascular disease, n (%) 140 (6.4) 154 (6.9) 048
Other CV disease, n (%) 55 (2.5) 63 (28) 051
Number of risk factors 3.72 (0.89) 3.69 (0.90) 031
Amlodipine, n (%) 1107 (50.4) 1106 (49.5) 057
Previous Lipid-lowering drug, n (%) 21 (1.0) 28 (13) 034
Aspirin use, n (%) 490 (22.3) 511 (229) 064
Previous ant-BP drugs, n (%)
None: 177 (8.1) 194 (8.7)
21 2021 (91.9) 2040 (913

Values are mean (SD) or n (%)

Long term follow-up of participants from
statin trials

v Prevention of CVD is a lifelong challenge
v Long term safety

v Carry-over effects

v' Unexpected findings
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Prevention of CVD: a lifelong challenge

v If statins are needed to control dyslipidaemia for. the
prevention of CVD, a lifelong approach is needed

v This requires the assurance of long term safety
particularly when applied in primary prevention

v :’Ia;:g;ao-controlled statin trials in primary prevention
n=
median follow-up: 4.8 yrs ( range 1.9-5.5)
mean age range: 55 - 66yrs ( range 40-82)
expected lifelong therapy: 15-25 yrs up to > 40 yrs

v- ASCOT-LLA-UK offers some answers but raises also
more questions

Long Term Safety — Statins and Cancer

v Background:

< animal models: statins and cancer in rodents
conflicting results in single trials

< competition between CV and CA deaths in the long

run when CV deaths are partially prevented by
statins

Reassuring :
< results from pharmaco-surveillance, meta-
analyses, large propensity-matched pairs.
< long term follow-up post trial in 4S, WOSCOPS.
<« ASCOT-LLA -UK: 11 yr incidence of CA deaths:
Atorva :201=0.85/100py

Differences in Total Mortality between the
groups originally assigned to statin or
placebo during long term follow-up

Follow-up 95% CI

4S 0.74,0.97
WOSCOPS 0.79,0.98

ASCOT-LLA
UK ! 0.76,0.98

Carry-over effects?

v Short term (2yr) post statin trial follow-up provides
convincing evidence that withdrawal from statin
therapy is followed by sustained treatment benefit
(4S, LIPID, ALERT, ASCOT-LLA)

v Do carry-over effects persist over longer term period?
+WOSCOPS: ongoing reduction in risk of major
coronary events
+4S: no ongoing benefits ,ascribed to lipid lowering
therapy in the majority of patients in both groups

+» ASCOT-LLA-UK: carry over effects on non-CVD
mortality

Placebo : 212= 0.92/100py HR 0.92 (Cl 0.76,1.12)

Interpretation of unexpected findings in
clinical trials

v'Results from retrospective analyses of
outcome measures that were not planned a
priori can occur by chance only

v'Remember ISIS-II: subgroup analysis of
patients by astrological sign showing that
aspirin was effective in mortality reduction
for all patients except those born under the
signs of Gemini and Libra

v'Subgroup analysis in clinical trials: « fun to
look at — but don’t believe them » (P. Sleight)

Cardiovascular protective effects of valsartan in
high-risk hypertensive patients with chronic kidney
disease: updated analysis of KYOTO HEART Study

Conflict of Interest

® The study was funded by Kyoto Prefectural

University School of Medicine.
KYOTO ® The sponsor had no role in study design, data
HEART collection, data analysis, data interpretation, or

study writing of the report.

Sawada T, Koide M, Shiraishi J, Yamada H, Matsubara H
Kyoto Prefectural University of Medicine, Kyoto, Japan
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Background

Chronic renal dysfunction is an indepandeant risk factor for
cardiovascular disease (CVD)
1 m 1 A

Chranic kidney diseasa (CKD} is associated with

noraasad CVD-related and all-cause martality rates
su [ Kot

Dyefunction of the heart can davelop the kidney

dysiunction in various dinical setiings.,

s Flacart 3004160200, J Candl Pud 2567 10 422000

Bidirectional interaction batween CKD and CVI is dafined
as cardiorenal syndrome.

arairam 1012 128 S80S )

Method

S x Senam Cr

mparison batwean With-CKD and Withaut-CKD groups

CKD was defined by eGFR of less than &0 {(mLmin per 1.73 md)
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Jewr Scheme of study protocol
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Study purpose

As the ancillary analysis of the KYOTO HEART
study, we investigated the cardiovascular protective
effects of valsartan in high-risk hypertensive patients

with chronic Kidney disease.

"'}iﬁ. Flow chart of the study population

KYOTO HEART Study
2031 pis
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Baseline characteristics

Without-CKD

Valsartan AR Valsarian Non-ARB ALL
480 989 258 1948
Age (years)" 70 £ 10 639 11 638 x1M 63BN
Gender (men/women) 273 | 207 549 963 / 426 561 / 3098 1124 [ B24
Blood pressure (mmHg)
Systole 158 + 15
Diastole 88 + 12 87
Heart rate (beats/min mz19 T2
Body-mass index (kg/m®) 25 £ 35 24
LDL-cholesterol (mg/dL) 123 £ 32 123
HDL-cholesterol (mg/dL) 54 15 54
Triglyceride (mg/dL) 151 = B2 152
HbA (%) 6337 6.1
Fasting plasma glucose (mgfdL) 124 = 49 122
Serum creatinine (mg/dL) 08 +02 09
eGFR (mUmin/1.73m?)"* 48 +9 48
Sodium {mEg/L) 144 = 16 142
Potassium (mEqg/L) 4304 4.3
Risk factor
Obesity 189 | 38% ) 179

158 157 + 14 156 + 13 156 + 14
ar B9 £ 11 B xM gaxn
7 70 217 70 £17 T0 217
24 ; 245 %237 247 +38 246 £ 3.8

123 122 £ 53 123231 122 = 43
54 56 £ 15 55+ 15 55 +£15
152 + B4 149 + 102 154 + 87 151 = 88
6.2 £ 27 60 £14 6.0 1.2 60 £13
123 = 47 121 £ 45 122 £ 46 121 = 46
0.9 £ 0.3 0.8 202 0.8 +0.2 08 +02
48 78 £15 79 216 78 £ 16
143 = 14 141 £ 6 146 = 11 144 = 8
43 048 46x10 4325 45 + 08

L, L

W HHFHHEE

368 382 ( 38% 384 ( 40% ) 766 ( 38% )
BET ( 69% 689 {70% ) 1356 ( 70% )
260 ( 26% 241 (25% ) 501 ( 26% )

)
)
) 244 ( 25% 232 (24% ) 476 ( 24% )
)
)
)

(
Dyslipidemia 349 ( 73% are (5% ) 727
(

Diabetes 124 | 26% 148
Current smoker BT { 18% BY (17% ) 174

{

(

0% ) 272 (

{

Ischemic heart disease*" 143 ( 30% 152 ( 30% ) 295 (
(

!

L

200 ( 20% 182 ( 19% ) 382 ( 20% )
Cerebrovascular disease 19 (4% 26 (5% ) 45 39 ( 4% 37 (4% ) 76 (4% )
LVH on ECG 129 ( 2% 141 ( 28% ) 270 266 ( 27% 259 ( 27% ) 525 ( 2% )
Congestive heart failura™ 35 (7% ) B7 ( 13% ) 102 10% ) 45 ( 5% 36 (4% ) 81 (4% )

Data are mean=SD or number(%), p"<0.05 and p*™<0.01 compared bebtween With-CKD vs Without-CKD.

REREREE

NLﬂg

‘"“WL]ET Baseline medications at the entry

With-CKD Without-CKD

Valsartan Non-ARB ALL Valsartan Non-ARB ALL
480 501 981 989 8959 1948
Calcium-channel blocker 265 ( 55% 297 (59% ) 582 ( 57% ) 542 ( 55% 503 ( 52% ) 1045 ( 54% )
ACE inhibitor** 100 { 21% 123 (25% ) 223(23% ) 177 ( 18% 174 ( 18% ) 348 (18% )
B-blocker™ 90 ( 21% 106 (21% ) 205( 21% ) 157 ( 16% ) 161 (17% ) 318 ( 16% )
a-blocker 19 { 4% 19( 4% ) 38( 4% ) 25 ( 3% 28( 8% ) 53( 3% )
Thiazide 14 { 3% 19( 4% ) as( 3% ) 38 ( 4% 25 ( 3% 63 ( 3%
Other diuretics 38 ( 8% 53 ( 11% 81 ( 9% ) 3 3% 28 ( 3% 61 (
Anti-aldosterone agent 15( 3% 15( 3% 30 ( 3% ) 15( 2% 10( 1% 25 ( 1%
Antlarrhythmic drugs 15( 3% 29 ( 6% 44 ( 4% ) (3% 26 ( 3% 57 ( 3%
Nicorandil (6% 20 ( 4% 51 ( 5% ) 33( % M 3% B4 ( 3%
)
)
)
)
)
)
)
)
)

Anti-coagulating agent 35 ( 7% 45 ( 9% 80 ( 8% 51 ( 5% 57 { 6% 108 { 6%
Ant-platelet agent** 149 ( 31% ) 161 ( 32% ) 310 ( 32% 238 ( 24% ) 245(26% ) 483 (25% )
Nitroglycerine or ISDN 53 ( 1% 58 ( 12% ) M { 1% 76 ( 8% B5{ T ) 141( 7% )
Digoxin 1 ( 2% 20( 4% ) 31 ( 3% 20 ( 2% 21( 2% ) 41(2% )
Statin 150 ( 31% ) 182 ( 36% ) 332 ( 34% 324 (a3% ) 303 a32% ) 627 (32%)
Fibrarte 14 ( 3% 14( 3% ) 28( 3% 21( 2% 16( 2% ) 37(2% )
Other lipid modulating drugs 18 ( 4% 12( 2% ) 30( 3% 25 ( 3% 17( 2% ) 42( 2% )
Oral hypoglycemic agent(SU) 44 ( 9% B5(11% ) 99 ( 10% 122 ( 12% 113 (12% ) 235 (12% )
Other hypoglycemic agent 46 ( 10% 50 (10% ) 96 ( 10% 82 ( 9% BO( 9% ) 181( 9% )
Insulin 13 ( 3% 24(5% ) a7(4% ) 25( 3% 15( 2% ) 40( 2% )
Data are number (%), p**<0.01 compared between With-CKD vs Without-CKD.
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"HEL':; Odd’s ratio & 95% Cls for primary endpoint

Baseline 6 Mean of
treatment period

koo Kaplan-Meier curves in With/Without-CKD
HEART  petween valsartan and Non-ARB groups

25 Non-ARB  With-CKD 71/501 (14.2%)
Without-CKD 78/959 (8.1%)

Valsartan With-CKD 36/480 (7.5%) ——
Without-CKD 46/989 (4.7%)

Probability of events (%)

—a |
" HR 0.57 (95%Cl 0.40—0.81)pj=0.002

18 24 30 36
Since randomization (months)

Summary

Hypertensive patients with CKD had significantly higher CV
events than patients without CKD.

Severity of CKD stage is closely related to the CV event
incidence in patients with high-risk hypertension.
Valsartan add-on treatment is more efficient than non-ARB
treatment in high-risk hypertensive patients irrespective of
CKD, although there was no significant difference in BP
reduction levels among these regimens.

Valsartan add-on regimen provides beneficial effects,
especially in the prevention of heart failure and
renovascular events in With-CKD and stroke and angina
pectoris in Without-CKD.

Conclusion

® The ancillary analysis from the KYOTO HEART Study
showed that CKD was significantly associated with CV
events in high-risk hypertension, and the event rate
stepped up according to CKD stages.

Valsartan add-on regimen for high-risk hypertension is
more efficient for CV event prevention not only for the
patients with CKD but also without CKD.

iy WVER-CHD Wi -CHD -+

BT 1% 124 0%

CHD Stape Mumber Events %
L 358
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Upper part indicates the comparison between With-CKD and Without-CKD, and
lower part indicates Odd's ratios of each CKD stages compared to CKD-1

Hazard ratio and 95% Cls for effects of valsartan
on primary endpoints and components
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Limitations

The study is a post-hoc analysis. The differences of patient
characteristics in the groups cannot be completely excluded,
and lower sample volume in each sub-groups might
undersize the statistical power.

Patient numbers in CKD stages are not equally distributed in
the study. Most of CKD-5 were exciuded because valsartan
is a contra-indication in patients with Cr > 3.0mg/dL.

102 patients who could not provide Cr data at the entry were
excluded from the ancillary analysis.

Since the main study was performed in the PROBE design,
we could not exclude possible bias in event reporting,
particularly for softer endpoints such as angina and TIA.
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Comment on:

Cardiovascular Protective Effects of
Valsartan in High-risk Hypertensive
Patients with Chronic Kidney Disease:
Updated Analysis of KYOTO HEART Study

Josep Redon, MD, PhD, FAHA -
Scientific Director B+

[
T Be Wasen b
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Comment 1:
Data confirmatory of previous studies

e CKD increases cardiovascular risk
» eGFR <60 ml/min/1.73 m?2
o 1.71 (1.34 - 2.19) p<0.0001
» Risk increases below 45 ml/min/1.73 m?2

e Valsartan-based treatment reduce the risk to
develop type 2 diabetes

> New onset type 2 diabetes
o 0.67 (0.50 - 0.90) p<0.03

Comment 2:
Limitations of the main study

e Soft endpoints with large impact in the main
outcome

» Angina 27%
» CHF 16%

e Prospective Randomized Open Blinded End-
point (PROBE) design

Comment 3:
Limitations of the subgroup study (I)

e Subgroups were not randomized and may not
have been comparable in terms of baseline
characteristics

» CHF (V 7% vs n-ARB 13%)
» Diabetes (V 26% vs n-ARB 30%)
e The numbers of patients (981) and outcome

events in the subgroup was small (107),
resulting in low statistical power

Comment 3:
Limitations of the subgroup study (II)

e Soft endpoints with large impact in the main
outcome
» Angina 22%

¥

» CHF 16% (the only non-renal significant)

e The renal outcome, doubling sCr or dialysis was
achieved with few numbers

» (V 0.6% 3 patients vs non-ARB 2.4% 12
patients)

e Results were reported without adjustment for
multiple comparisons

Comments 4 and 5
General issues

e Can accept that the results are BP-
independent in the absence of 24-hour
ABPM?

e Can the results (stroke reduction in non-
CKD) be generalized to other ethnic
groups?

Medication Adherence and Outcomes

in High Risk Cardiovascular Patients in the
ONTARGET Trial

M. B6hm,
H. Schumacher, U. Laufs, P. Sleight,
R. Schmieder, T. Unger, K. Koon, S. Yusuf
on behalf of the ONTARGET-Investigators

Disclosures

Authors were members of the ONTARGET
Steering Committee and
received honoraria and research grants from
Boehringer Ingelheim as well as fees
from other major cardovascular pharmaceutical
companies




Background

Nonadherence to medications

- is a problem in high risk patients

- associated with multidrug treatment

- related to outcomes in several conditions
- Hypertension
- Hyperlipidemia
-CAD
- CHF

-Associated with-health related

life style characteristics
(,,healthy adherer phenomenom*)

Primary Outcome %
Telmisartan vs. Ramipril vs. Combination E

n-Inferiority Margin

Telmisartan Primary Composite P=0.0045
= Ramipril
—— Combination

CV Death / MI/ Stroke
(HOPE Composite)

Cumulative Hazard Ratio

RR (95% CI)
Telmisartan better Ramipril better

T T T
500 1000 1500
Follow-up (days)

ONgoing Telmisartan Alone and in combination with Ramipril Global Endpoint Trial, N EnglJ Med 358: 1547-1559, 2008

Definitions and Methods 1

Nonadherence: Complete and Permanent
Discontinuation of All Study Medications

Statistical Analysis:

- differences tested by Chi-square (categorical) or
Student's t-test (continuous)

- Cox propotional hazard model

- nonadherence as time-dependent covariate

- multiple regression

- p<0.01

ox Regression on Time to Permanent Stop o
Study Medication (Non-Adherence, adjusted)

Variable Pr> ChiSq HR 95% Cl

Age, linear <0.0001 1.035 (1.030 - 1.039)
Female vs Male <0.0001 1.200 (1.117 - 1.289)
Black vs White 0.0009 1.302 (1.115-1.521)
Asian vs White <0.0001 0.569 (0.511 - 0.639)
Other vs White <0.0001 0.645 (0.574 - 0.726)
Activity 2-6/week vs < 1/week <0.0001 0.863 (0.804 - 0.927)
Every day vs < 1/week <0.0001 0.806 (0.750 - 0.865)
Smoking Current vs Never 0.0005 1.193 (1.080 - 1.316)
Smoking Formerly vs Never 0.0026 1.113 (1.038 - 1.192))
Stroke / TIA 0.0013 1.128 (0.974 - 1.128)
History of diabetes <0.0001 1.223 (0.927 - 1.104)
Episodes of depression <0.0001 1.111 (0.867 — 1.036)

—
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Objectives of ONTARGET S

Patients:
CV high risk patients after MI, Stroke, PAD, or DM + 2RF

Questions:
1.1s telmisartan “non-inferior” to ramipril?
2.Is the combination superior to ramipril?

Outcome:

1.Primary: CV death, MI, stroke, CHF hosp

2.Key secondary: CV death, MI, stroke (HOPE trial outcome)
3.Single Components of the primary

ONgoing Telmisartan Alone and in combination with Ramipril Global Endpoint Trial, Am Heart J 148: 52-61, 2004

Objective of Current Analysis 2

- Identification of patient characteristics
for nonadherence

- Effect of nonadherence on outcomes

- Effect of CV-outcomes on adherence

Permanent Stop of Study Medication Continuously
Increased Over Time

4629 patients discontinued

Proportion of Patients

20.991 adherent

T T T T T T
360 720 1080 1440 1800 palch)
Days of follow-up

Distribution of Premature Permanent Discontinuations of
Study Medication - By Time

Permanent Cumuiative  Cumulative
discontinuation ~ Frequency Percent  Frequency Percent

< 6 weeks 354 77 354 7.7

6w - < 6 months 585 12.6 939 20.3
6m - < 1year 619 134 33.7
1y - < 2 years 1038 22.4 56.1
2y - <3years 785 17.0 73.0
3y - <4 years 613 13.2 86.3

2 4 years 635 13.7 100.0
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Nonadherence Increases Overall Event Rates U;ﬂ

4-fold Endpoint e
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Patients with an Early Event %Eﬂ]
Have Worse Mean Adherence Rates

[0 4-Fold Endpoint . . . L.
[0 3-Fold Endpoint - Ageing, females, ethnics, low physical activity,
Ez‘v"fgzmh smoking, diabetes, neuro-psychiatric disorders

[ Myocardial Infaction are predictors of nonadherence

- becoming nonadherent rapidly increases events

Rate of Adherence (%)
~ ~
o 3.

-
a

- the event itself reduces adherence
leading into a vicious cycle!

-]
=)

Need for specific
Interventions!
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Medication adherence and outcomes in
high-risk cardiovascular patients in the
ONTARGET trial

Discussant

Luigi Tavazzi, MD

GVM Care and Research
Cotignola (IT)

Paris - ESC Congress 2011
August 28th

How can non-adherence influence outcome?

* Non adherer cannot benefit from the
treatment effect

* Non-adherence may be an indicator of
worse outcome unrelated to the treatment

Adherence to PLACEBO was associated to
IMPROVED SURVIVAL in:

* Coronary Drug Project (CDP)
* Beta Blocker in Heart Attack trial

* CHARM programme

CHARM programme
Placebo group:
adherence effetcs
on mortality (panel A
HF Hospitalization
(panel B)

Granger BB, et al. Lancet 2005;366:2005-11

Non-adherence is common and risky

* Reported in all chronic diseases including
very symptomatic or fatal diseases, such as
asthma, tubercolosis, epilepsy, leprosy and all
cardiovascular diseases.

* In the real world no more than 50% of
patients adhere to long-term therapy

* Is associated with poor outcome in patients with all
chronic cardiovascular diseases

The effects of non-adherence are difficult to
disentangle

- Analysis of "placebo populations”

Adherence* effect on mortality in CHARM

(Cox model with adherence as time dependent covariate)

* CANDESARTAN group (n 3709)
HR (95%CI): 0.66 (0,55 - 0,81)

* PLACEBO group (n 3703)
HR (95% CI): 0.64 (0.53 - 0.78)

* Adherence: >80%

The effects of non-adherence are difficult to
disentangle

* Analyses of populations of “neutral”
randomized controlled trials: pooling
of randomized groups




ONTARGET investigators: NEJM 358(15):1547-1559, April 10, 2008

Non-adherence : new information
from ONTARGET analyses

* Profile of non-adherer

Non-adherence : new information
from ONTARGET analyses

* Impact of time discontinuation on events
(modelling non-adherence as time dependent covariate)

Non-adherence : new information
from ONTARGET analyses

* Impact of events on adherence

20116010174 [ERARDIONIBT

ONTARGET trial
Effect of Adherence on Mortality

CV-Death

] 380 720 1080 1

— Adherent

Profile of non-adherer

*0Old, female, less formal
education, physically inactive,
smoker, often with neurological
and cardiovascular disorders,
diabetes

Impact of time discontinuation on events

® An increase in events occurred
rapidly after stopping
treatment

Impact of ev

- After an event adherence
worsened and, in parallel, CV

* So the patients entered a vicious

I"lSk of f'uf"r‘her CV ouTc;)rh‘e‘sr. .
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Non-adherence : new information
from ONTARGET analyses

+ Impact of reasons for discontinuation
on event rates

In conclusion (1)

* The finding that in several RCTs
adherence to even placebo was
strongly related o outcome suggests
that adherent behaviour “itself" is
associated with outcome.

THE ANTIPLATELET SUB-STUDY OF RE-LY
DiscussiON

Freek W.A. Verheugt

Department of Cardiology, Onze Lieve Vrouwe Gasthuis

Amsterdam, The Netherlands

Fomge § g s e, o v

Antiplatelet vs. No antiplatelet: Bleeding
Hemorrhagic Stroke

Major Bleed DE 110
DE 150
Warfarin

Minor Bleed
Major/Minor Bleed )
+ 60%

Intracranial

[SUEERIE]

Dans AL. ESC 2011

Impact ofre ., . .. . . .. ..
on event rate

* Ther

adverse events or for other reasons

In conclusion (2)

* This is related in part to a poorer health
profile of non-adherers

+ Conversely, adherence is a surrogate for
healthier behaviours, better self-
management, compliance to recommended
therapy and behaviours that favourably
affect outcome
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Hansen ML. Arch intern Med 2010;170:1433-1441
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Eisk of Bleeding le, Daal, or Triple v . .
Therapy With Werlarks ESC Guideline on AF

Asgririn, andl Cligridaogrel
Cal Stent commendation
Settmg Type

in Pattents With Arrial Fibnltagion
NON-FATAL AND STROKE Elective | DES | Triple Rx for 3-6 mo
) ) (INR 2,0-2,5+ASA 100+Clopi 75)
Py i inter- Dual Rx until 12 mo
] et 55 mediate (INR 2,0-2,5+Clopi or AS/
: bt e Lifelong: warfz
e (INR 2,0-3,0)

Triple Rx for 6 mo, then

Dual Rx until 12 mo, then
lifelong v

Eur Heart J 2010;31:2369-2429

Clinical
Setting Type

ngh Elective | BMS x for 2-4 weeks
,0-2,5+ASA 100+Clopi 75)
Dual Rx until 12 mo
2,0-2,5 r AS
Lifelong: warfari
(INR 2,0-3,0)

Triple Rx for 4 weeks, then
Dual Rx until 12 mo, then
lifelong warfarin

Eur Heart J 2010;31:2369-2429 m Eikelboom J. Circulation 2010;121:2067-2070

DE 110 vs Warfarin DE 150 vs Warfarin

Stroke/Embolism | Nemeareiy Sroks/Emboksm Man-inda
e margin= 1.46 All Exroke g
Hemorrhagic Hamarmhagt s——y
Ischemic Ischarmic —
CV Death CV Death
Major Bleed Major Bieed
Minor Bleed Kinor Blsad

All Bleed All Blepd

. No Antiplatelet +—e— Mo Antplatelal -
Intracranial Antiplatelet +—e— Intracramnal hhﬂamﬁ e

Extracranial Extracransal

Dans AL. ESC 2011 Dans AL EBC My

ISAR-Triple

496 patientson OACunderging stent 600 patients on OAC undergoing DES
(DES/B®)inphntation

v —

randomization

/\ 6 weeks 6 months
oral anticoagulants* i
+

randomization

oral anticoagulants*
oral anticoagulants* oral anticoagulants* . ) 2
+ + clopidogrel 75 mg qd clopidogrel 75 mg qd
clopidogrel 75 mg qd** clopidogrel 75 mg qd** L +
+ aspirin 80 mg qd aspirin 80 mg qd

aspirin 80 mg qd \/
Follow-up: 12 mi * INR as originally indicated oral anticoagulants + aspirin

Primary endpoint: bleeding ** BMS 1 month Follow-up: 9 months

Avo R A Primary endpoint: ischemic events + bleeding
Secondary endpoint:  ischemic events DES 1 year Secondary endpoint: ischemic events, bleeding indicated

m Dewilde W, Ten Berg JM. Am Heart J 2009;158:713-718 m Schémig A. Heart 2009;95:1280-1285
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MUSICA-2
NOVEL ANTICOAGULANTS AND DUAL ANTIPLATELET THERAPY

300 patients with AF (CHADS, < 2) on OAC undergoing stenting Conclusions-1

randomization . In RE-LY triple therapy (OAC, ASA and clopidogrel)

/\ increases major bleeding by 60% irrespective the

anticoagulant used
6 months 6 months
orallanticoagulants® . The ischemic AND bleeding benefit of dabigatran
clonidogril 75mgqd c|°pidogr¢3r| 75mgqd over warfarin is maintained with antiplatelet therapy
aspirin 100 mg qd aspirin 300 mg qd
The lowest rate of ICH in this study is seen with low
dose dabigatran, which is even lower than with
warfarin without antiplatelets

Follow-up: 12 months *
Primary endpoint_: ischemic events + death
Secondary endpoint: major and minor bleeding

INR as originally
indicated

cfinicatiriats.gov NCT01141153

vig

NOVEL ANTICOAGULANTS AND DUAL ANTIPLATELET THERAPY

Conclusions-2

Low dose dabigatran seems a good candidate for
patients with AF in the need of antiplatelet therapy
(e.g, stenting and/or ACS), but this has to be
confirmed in a new randomized trial against warfarin.
However, it is unlikely, that such a trial will be done
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Background SRS TOTL Atrial Fibrillation with at Least One AL
) Additional Risk Factor for Stroke .
* Warfarin is very effective at preventing stroke in patients eusenrk e | Randomize Major oxclusion oteria |
with atrial fibrillation. Age = 75 years double blind, Mechanical prosthetic valve

. . . . . Prior stroke, TIA, or SE Severe renal insufficienc
Warfarin has several limitations, including drug and food e o IV ST double dummy | © Ge e

interactions, a narrow therapeutic range, need for Diabetes mellitus (n=18201) thienopyridine
anticoagulation monitoring, and bleeding. Hypertension

Apixaban is a novel oral factor Xa inhibitor with rapid
absorption, a half life of about 12 hours, and 25% renal Apixaban 5 mg oral twice daily Warfarin
elimination. (2.5 mg BID in selected patients) | (target INR 2-3)

Apixaban has been shown to reduce stroke and systemic
embolism by 55% compared with aspirin in patients with
atrial fibrillation and not suitable for warfarin.

Warfarin/warfarin placebo adjusted by INR/sham INR
based on encrypted point-of-care testing device

Primary outcome: stroke or systemic embolism

Hierarchical testing: non-inferiority for primary outcome, superiority for
primary outcome, major bleeding, death i (_ R
I} Dulos Clriacall Ririaeaerch btz et




Enroliment

18,201 patients, 1034 sites, 39 countries

Poland: 314

Norway: 9o SWeden: 217

izt Denmark: 339
" L= - UK.: 434
United States: WEEIENEE: €20
3433 Belgium: 194 ~
Mexico: Germany: 854 "rr
£oo France: 35
Spain: 230
Czech Rep: 165 ‘!._‘..
Austria: 34 < TS
Italy: 178
Peru: 213 Israel: 344

Colombia: 111

Chile: 258

Argentina: 1561

Objectives and Statistics

Finland: 26
Hungary: 455

Romanla: 274

956

iy e

China: 843

Malaysia: 126 — %
Singapore: 40

South Africa: 89

Russia: 1800

Japan: 336

" South Korea: 310

[
" Taiwan: 57

1‘.;, Hong Kong: 76
_,J ¥ Philippines: 205

gl ik Y

To control the overall type | error, a pre-specified

hierarchical sequential testing was performed.

1. The primary outcome (stroke or systemic embolism) for non-
inferiority (upper limit of 95% CI < 1.38 and upper limit of

99% Cl < 1.44)

If met, then the primary outcome was tested for superiority

If met, then major bleeding was tested for superiority

If met, then all-cause mortality was tested for superiority

“ Dl Chnecad Rpsearch

Baseline Characteristics

Characteristic

Age, years, median (25%, 75t %ile)
Women, %
Region, %
North America
Latin America
Europe
Asia/Pacific
Warfarin naive, %
CHADS score, mean (+/- SD)
£1,%
2,%
23, %

“ Dhillis Chnecsd Risiasch

Trial Metrics

Patients enrolled from December 2006 to April 2010

Apixaban
(n=9120)
70 (63, 76)

2.1 (+-1.1)
34
36
30

Median duration of follow-up 1.8 years

Warfarin
(n=9081)
70 (63, 76)

2.1 (+/-1.1)
34
36
30

Drug discontinuation in 25.3% of apixaban and 27.5% of warfarin

patients (p=0.001)

2011;6(9-10):178. IESHIISIIISI I 5il;

Objectives

Primary objective

* To determine whether apixaban is non-inferior to warfarin at
reducing stroke (ischemic or hemorrhagic) or systemic
embolism in patients with atrial fibrillation and at least one
additional risk factor for stroke.

Primary safety outcome

* Major bleeding according to the International Society of
Thrombosis and Hemostasis (ISTH) definition.

Key secondary objectives
* Superiority to warfarin for the primary outcome
* Superiority to warfarin for mortality

“ Dulks Chnecad Rissdrch meuie

Methods AL

* The primary analyses were performed using Cox proportional
hazards modeling with warfarin-naive status and world region
(North America, South America, Europe, Asia/Pacific) as
strata.

« Efficacy analyses included all randomized patients (intention-
to-treat) and included all events from randomization until the
efficacy cutoff date (predefined as January 30, 2011).

* Bleeding analyses were “on treatment” including all
randomized patients who received at least 1 dose of study
drug and all events from initial receipt until 2 days after the last
dose of study drug.

“ Dulks Chnecad Rissdrch meuie

Baseline Characteristics A

Apixaban
(n=9120)

Warfarin
(n=9081)

Characteristic

Qualifying risk factors, %
Age 275 yrs 31 31
Prior stroke, TIA, or SE 19 20
Heart failure or reduced LV EF 35 36
Diabetes 25 25
Hypertension 87 88
Renal function (Clc, ml/min), %
Normal (>80) M a4
Mild impairment (>50 — 80) 42 42
Moderate impairment (>30 — 50) 15 15
Severe impairment (< 30) 1.5 1.5

“ Duls Chnecsd Rispdech iteuie

Primary Outcome
Stroke (ischemic or hemorrhagic) or systemic embolism

P (non-inferiority)<0.001
21% RRR

Vital status at the end of the trial was missing in 380 (2.1%) patients

— Withdrawal of consent in 92 patients in apixaban and 107 patients in
warfarin groups

— Loss to follow-up in 35 apixaban and 34 warfarin patients

Parcent with Evant

Apixaban 212 patients, 1.27% per year
Warfarin 265 patients, 1.60% per year

Median (and mean) times in therapeutic INR range among warfarin- HR 0.79 (95% CI, 0.66-0.95); P (superiority)=0.011

treated patients were 66.0 (and 62.2)% calculated for each patient by _ _ _
the Rosendaal* method (excluding first 7 days and study drug 13 1 T
interruptions) No. at Risk Mzrthe

Apixaban 9120 8726 8440 6051 3464
Warfarin 9081 8620 8301 5972 3405

UCR UCR

“ Dl Chnecad Rpsearch meuie

*Rosendaal FR et al. Throb Haemost 1993;69:236-39.

“ Dulks Chnecad Rissdrch meuie




Efficacy Outcomes

Outcome
Stroke or systemic embolism*
Stroke
Ischemic or uncertain
Hemorrhagic
Systemic embolism (SE)

All-cause death*

Apixaban
(N=9120)

Event Rate Event Rate

(%lyr)
1.27
1.19
0.97
0.24
0.09
3.52

Warfarin
(N=9081)
(%lyr)
1.60
1.51
1.05
0.47
0.10
3.94

HR(95%Cl) |
0.79 (0.66, 0.95)  0.011
0.79 (0.65, 0.95)  0.012
0.92(0.74,1.13)  0.42
0.51 (0.35, 0.75) <0.001
0.87 (0.44,1.75)  0.70
0.89 (0.80, 0.998) 0.047

Stroke, SE, or all-cause death

Myocardial infarction

* Part of sequential testing sequence preserving the overall type | error

“ Dulks Chnecal Risdrch neuie

Bleeding Outcomes

Apixaban
(N=9088)

Outcome

4.49
0.53

5.04
0.61

Warfarin
(N=9052)

Event Rate Event Rate

Primary safety outcome:
ISTH major bleeding*

Intracranial
Gastrointestinal

Major or clinically relevant
non-major bleeding

GUSTO severe bleeding
TIMI major bleeding
Any bleeding

* Part of sequential testing sequence preserving the overall type | error

“ Dulls Chnecad Rpssaerch meuie

(%lyr)
PRE]
0.33

0.76

(%lyr)
3.09
0.80

0.86

4.07 6.01

0.52
0.96
18.1

0.89 (0.81,0.98)  0.019
0.88 (0.66, 1.17)  0.37

HR (95% Cl) P Value

0.69 (0.60, 0.80) <0.001
0.42 (0.30, 0.58) <0.001

0.89 (0.70,1.15)  0.37

0.68 (0.61, 0.75) <0.001
0.46 (0.35, 0.60)
0.57 (0.46, 0.70)

0.71 (0.68, 0.75)

<0.001
<0.001
<0.001

Subgroups for Stroke and Systemic Embolism sy
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Subgroups for Major Bleeding
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Major Bleeding
ISTH definition

31% RRR

per year
» per year

HR 0,639 [95% CJ, 060020} P<0.001

BAzram
8103 7564 5365
7910 7335 5196

No. at Risk
Apixaban
Warfarin

9088
9052

3048
2956
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Subgroups for Major Bleeding
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Adverse Events and Liver Function Tests

Apixaban
(N=9088)
7406 (81.5)
3182 (35.0)

N (%)
Total patients with an adverse event
Total patients with a serious adverse event

Serious adverse events reported in 2 1% of
patients in either treatment group

Atrial fibrillation
Pneumonia

301 (3.3)
202 (2.2)

Discontinuations due to an adverse event 688 (7.6)

Vasars St e
welarinn [#%

Pamhae b

AL
Warfarin
(N=9052)

7521 (83.1)

3302 (36.5)

287 (3.2)
231 (2.6)
758 (8.4)

ALT or AST > 3X ULN and total bilirubin > 2X ULN
ALT elevation

> 3X ULN

>5X ULN

> 10X ULN

> 20X ULN

30/ 8788 (0.3)

100/ 8790 (1.1)
45/ 8790 (0.5)
16/ 8790 (0.2)
8/ 8790 (<0.1)

“ Dulks Chnecal Risdrch neuie

31/ 8756 (0.4)

89/ 8759 (1.0)
47/ 8759 (0.
20/ 8759 (0.
12/ 8759 (0.1

UCR

5
3

)
)
)




Apixaban versus warfarin (over 1.8 years)
prevented

. 6 Strokes {4hemorrhagic

2 ischemic/uncertain type

* 15 Major bleeds

e 8 Deaths

per 1000 patients treated.

Conclusion

In patients with atrial fibrillation, apixaban is
superior to warfarin at preventing stroke or
systemic embolism, causes less bleeding, and

results in lower mortality.

The full article is now available online at
www.nejm.org
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Summary

Treatment with apixaban as compared to warfarin in patients
with AF and at least one additional risk factor for stroke:

* Reduces stroke and systemic embolism by 21% (p=0.01)
* Reduces major bleeding by 31% (p<0.001)
* Reduces mortality by 11% (p=0.047)

with consistent effects across all major subgroups and with
fewer study drug discontinuations on apixaban than on
warfarin, consistent with good tolerability.
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WARFARIN ERA
Completed Studies: Warfarin vs. Placebo

‘ OPEN LABEL
# Events Pt-yrs

F 27 811

BAATAF: investigators _‘ 15 922

NEJM 1990;323;1505

SPAF: Investigators Stroke
1990;21:538 23 508

DOUBLE BLIND

SPINAF: Ezekowitz et al _
NEJM 1992;327:1406

100%  50% 0% -50% -100%

AFASAK: peterson et al
Lancet 1989;1:175
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Warfarin better Warfarin worse
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HHRDIONIS,

Factors Influencing Physician Use of
Anticoagulation in Atrial Fibrillation

Physicians more influenced by events induced
(bleeds) than those prevented (strokes)

The decision to use warfarin in NVAF is
driven by perceived risks (intracerebral
bleeds)

Gross CP, Vogel EW, Dhond, AJ, Marple CB, Edwards RA, Hauch O, Demers EA,

Ezekowitz MD. Factors Influencing Phy: Use of in Atrial Fibrillati
ittad tn Clinical T ine 2002:26: Nn &

MODERN ERA
OPEN LABEL BLINDED

Characianatic RELY ARISTOTLE SPINAF
Randomined i 1T l\_!_
T p—r— e o &
Male (%} B 8 100
CHADS, Scofe |maan) 21 1 ~-1.8

0= %) k] 34

z ™ =

3= %) 0 3z
Prior SrokeTIA MSE (%) 0 i 12
Prisor M (%) 1648 142 4
CHF (%) = 15 =
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COlchicine for Recurrent Pericarditis
(CORP): a multicenter, double-blind
randomized controlled trial.

Presenter: Massimo Imazio, MDD, FESC
on behalf of the CORP Investigators

Cardiology Dpt. Maria Vittoria Hospital,
ASLTO2, Torino, Italy
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Role of the Funding Source:

* Independent study founded and performed within the
Italian National Healthcare System.

* Approval by the relevant institutional ethical review
boards, written informed consent by participants.

* The steering committee designed and oversaw the trial.

* All data were received, checked, and analyzed
independently at the Coordinating Centre (Cardiology
Dpt, Maria Vittoria Hospital, Torino, Italy) following
blinded adjudication of clinical events and side effects.

* Acarpia Lda (Madeira, Portugal) provided supply of
drug/placebo as unrestricted grant.
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Background

I. Recurrences are reported in 30% of patients
(range 10-50%) after pericarditis;

Il. Colchicine is a promising drug for pericarditis
treatment and prevention according to non-
randomised studies, and COPE-CORE trials*.

RRR=Relative Risk Reduction

*= ginglo-conter,
open-label RCTs

*COPE- Clrolation 2006:112:2012-6;
*CORE- Arch int Med P05 165138791

Objective

»To evaluate the efficacy and safety of
colchicine for the secondary prevention of
pericarditis (recurrence prevention);

> Specific condition to test: first recurrence of

pericarditis (reported recurrence rate: 50%
according to CORE study).

Study design and setting

»Design: Prospective, randomized, double-
blind, placebo-controlled, multicenter trial;

> Setting: 4 general hospital in North of Italy-
urban areas (Torino, Bergamo, Bolzano,
Savigliano-Cuneo);

» Patients: 120 patients with a first recurrence
of pericarditis (sample size to detect a difference 50
vs 25% in recurrence rate between placebo and
colchicine with a power of 80% using a 2-sided
p=0.05 level test).

Inclusion criteria

1. Definite diagnosis of recurrent pericarditis
(first recurrence);

Age 218 years;
Informed consent.
Criteria for recurrent pericarditis:
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J Cardiovasc Med 2007; 8: 830-4

Exclusion criteria

1. First attack of acute pericarditis or second or subsequent
recurrence;

2. Tuberculous, neoplastic or purulent etiologies;

3. Known severe liver disease or current transaminases >1.5
times the upper normal limit;

4. Current serum creatinine above 221 umol/L (2.5 mg/dl);

5. Known myopathy or current serum creatine kinase above the
upper normal limit;

6. Known blood dyscrasias or gastrointestinal disease;

7. Pregnant and lactating women (in whom colchicine is
considered contraindicated);

8. Women of childbearing potential not protected by a
contraception method;

9. Known hypersensitivity to colchicine,

10. Current or previous treatment with colchicine for any
indications.

Intervention and End-points
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CONSORT Flow Diagram of the CORP trial

No pati lost
to follow-up

All patients
lysed for

outcomes

Baseline features

Characteristic Placebe Colehicine
(n=60) (w=60)
Mean age (years) 47.3 (14.4) 47.9 (15.4)
Male sex 29 (48%) 34 (43%)
Smoke 25 (42%) 26 (56%)
Diabetes mellitus 1@2%) 2(3%)
COPD  (Chronic Obstructive Pulmonary Disease) 2 (3%) 2 (3%)
Hypothyroidism 1@%) 2(3%)
Previous idiopathic etiology 48 (80%) 50 (83%)
Previous cortis ids use 6 (10%) 5(8%)
Previous cardiac surgery 4 (7%) 3(5%)
Time from first attack (months) 6.1 (4.9) 6.8 (4.0)
Pericardial Effusion 35 (58%) 36 (60%)
| Ejection Fraction (%) 58(4.2) 58(6.2)
C-reactive protein elevation 54 (90%) 57 (95%)
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Concomitant therapies for recurrent
pericarditis (adjunct to placebo/colchine)

Characteristic Placehe Calchicine
(n=60) (n=60)

Mean age (years) | 47.3 (14.4) N 47.9 (15.4) N

Male sex | 29(48%) | M@% |

Fever | 1932%) | 18(30%) |

Pericarditic chest pain |  60(100%) |  60(100%) |

Pericardial rub 13 22%) 12 (20%)

|Ptrhlrdlll Eﬂ_\lﬂal | 35(58%) | 36(60%) |

Concomitant anti-

| inflammatory therapy:

Aspirin or Ibuprofen 55 (92%) 56 (93%)

‘ Prednisone 5(8%) 4(1%) ]

Primary end point:
Recurrence rate at 18 months

p<0.001
RRR= 56% 95% Cl 27-73; NNT=3

B s D

Recurrence at 18 months

B Placebo W Colchicine it

Secondary end points

90
80
70
60
50
%
40
30
20
10
04
72h 1week- Re-admission Tamponade Constriction
symptoms  remission
persistence
Number of recurrencest 1.0 (0.0-3.0) 0.1 (0.0-1.0) <0.001
Time to first recurrence in months 1.0 (0.0-5.5) 2.5(0.0-19.1) <0.001
Mean Follow-up in months (SD) 23.7 (12.6) 219 (94) 0.38
L

1= median (10th to 90th percentile)

Safety and Drug Withdrawal

Characteristie Placebe Coelehicine
(n=6@) (n=60)
Overall side effects 4 (7%) 4 (7%)
Gastrointestinal 3(5%) 4(71%)
intelerance
Hepatoxicity O 1e%) | 0(0%)
Myotoxieity | 0% | 0% |
Alopecia 0(0%) 0 (0%)
Other 0(0%) 0.(0%)
| Severe side effects 0 (0%) 0(0%)
'Drug withdrawal 4(1%) 5(8%)
- Physician decision 4(1%) 4(1%)
-Patientdecision |  0(0%) |  1(Q2%) |

How colchicine works...

Comparison of study results with other
published work
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Our findings might not be generalizable to other settings or
other patient populations

Colchicine is not registered for the prevention of pericarditis in North
America or Europe and its use as such is off-label

Our limited sample size might have precluded the identification of certain
adverse effects

Only first recurrence of pericarditis (not multiple)

Only adults (may not apply to paediatric populations)

Bacterial and neoplastic etiologies were excluded

Patients with transaminases elevation, or severe liver disease, elevated
creatinine, and patients with myopathy, blood dyscrasias or gastrointestinal
disease were excluded

‘Women who are pregnant, lactating, or women of childbearing potential
without sufficient contraceptive protection were excluded.
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Conclusions

Following an initial episode of recurrent
pericarditis, colchicine, as adjunct to empiric
anti-inflammatory therapy, appears to be an
in-expensive and safe means

» to hasten symptoms resolution,
»improve remission rates by 1 week,
» reduce further recurrences during follow-up.

Full paper published online today on
the ANNALS OF INTERNAL MEDICINE
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COlchicine for Recurrent Pericarditis
(the CORRP trial), by Imazio M et al.

Discussant: Andre Keren MD, FESC, FACC
Hadassah Hebrew University Hospital
Jerusalem, Israel
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ﬂv No Disclosures

Background

® Recurrence is a most troublesome and
frequent complication of acute pericarditis
and up to 50% of those with a first relapse
experience a second one

® Colchicine was effective in secondary
prevention of recurrent pericarditis in the
open label, single center, randomized CORE
trial

Colchicine as First-Choice Therapy
for Recurrent Pericarditis

EBesailrs of the CORE (CiMehicing for REcurrent pericandinis) Toial

Imazio M gt

oxb Ao om R

Therapy of Recurrent Pericarditis
in the CORP trial

© ASPIRIN 800-1000 mg or IBUPROFEN 600mg TID
7-10 days & 34 weeks tapering

© Prednisone 0.2-0.5 mgkg/day 4 weeks*

o' Proton pump inhibitor in all

Colchicine doses
= loading: 1.0-2.0 mg/day for 1 day
= maintenance: 0.5-1.0 mg/day for 6 months

* Prednisone dose in the CORE trial: 1.0-1.5mg/kg/day for 4 weeks

Not only the dose, but also the frequency of
steroid use differed in the two trials

CORE* CORP#*

No of pts 84 120
Initial episode

- Corticoid Rx 30 (35%) 11(9%)

- Autoimmune 14 (17%) 22(18%)
After recurrence

- Corticoid Rx 30 (35%) 9 (8%)

- Pericardial effusion 53 (63%) 71 (59%)

*Imazio M et al. Arch Intern Med 2005;165:1987-1991; # Imazio M et al. Arch Intern Med 2011;

The Recurrence Rate of Pericarditis

RRR -53% -56%
NNT 4 3
p 0.022 0.001
60
50 W Macebo
B Colchacing
0
L8 30
20
10
1]
CORE CORP
Predictors of a second Corticoid Rx Pericardial effusion
recurrence (multivariate Colchicine - Colchicine -
analysis) protective protective
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CORP TRIAL — Clinical Importance

* Well designed and carefully performed , first double
blind, multicenter randomized placebo controlled trial
which evaluated the efficacy of Colchicine for
prevention of recurrent episodes of pericarditis

® The results strongly support the use of low dose
Colchicine as a safe, well tolerated and effective "first
line" adjuvant to standard treatment in patients with
recurrent pericarditis

® The high safety and tolerability profile of the drug
might have been influenced both by the low doses
employed and by the careful selection of patients
enrolled in the study

Vascular Effects apd Safety of Dalcetrapib in Patients
with or.at 13rsk gff Cotnary Heart Disease —
the daI-VE'SSEI{Ran omlsed Clmlcal Trial

ks Do il
ug?eou- e

I -
European Society of Cardlology .
Paris; Fréince, August'28, 2011 Disclosures

» The presenting author has received:

— Research grants from Pfizer, Eli Lilly and
Merck

— Consultancy or lecture fees from CSL, Merck,
Pfizer and F. Hoffmann-La Roche Ltd

» The dal-VESSEL study was sponsored by
F. Hoffmann-La Roche Ltd, Basel,
Switzerland

dal-Vessel - Background

» Lowering of low-density lipoprotein cholesterol (LDL-C)
through statin use is a highly effective method of
improving cardiovascular outcome in a broad range of
patients?-3

* However, despite optimal statin use, significant risk
remains*

« Agents that act on cholesteryl ester transfer protein
(CETP) activity to raise high-density lipoprotein
cholesterol (HDL-C) levels are currently being
investigated as a new therapeutic option

1-Shanet AR st Craaton, 20 AD4T108-4112
w MR et al. BMJ. 2003326:1423

G atal Lot 2005:366:1267-1278.

4.Bartor b o181 N Engl M. 2007967-1501-1310

Reduced HDL Cholesterol is associated with increased
cardiovascular risk — despite intense statin therapy
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Barter P et al., N Engl J Med 2007; 357: 1301-10

Torcetrapib in Highrisk Patients - ILLUMINATE

Change in Lipid Levels Cardiovascular Events

. X 100
70 =
60 % 98 Atorvastatin n=7534
< 50 «g« 96
g% £ g
o 30 s
2 ]
S 20 £ 92
2 * K}
o 10 & 9o Atorvastatin + Torcetrapib n=7533
0 Rel. Risiko +25%, p=0.001
10 OT
20 ————— —
0 180 360 540 720
-30 *
Days
Total HDL LDL
Cholesterol Barter PJ: NEJM 2008

Torcetrapib and Blood Pressure - ILLUMINATE

6
5 5 B Atorvaststatin
£ B Atorvaststatin
£ 4 + Torcetrapib
o
2 3
<
L 2
o
[}
o 1

0

Systolic BD Diastolic BD
Baseline (mmHg) 123.0 73.8

Barter PJ: NEJM 2008
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Mechanisms of Endothelial Dysfunction and
and Hypertension with Torcetrapib

Aldosterone 1

Adrenal
Gland ¢

R D
=

Kidney Relaxation l Vasoconstriction f

dal-Vessel - Dalcetrapib

 Dalcetrapib acts on CETP activity, decreasing
CETP activity and increasing HDL-C by up to
36%"2
« To date, dalcetrapib has not exhibited any of the
off-target effects associated with the CETP
inhibitor torcetrapib?4
dalcetrapib®

Molecular weight: 389.60
Lipophilicity: cLogP ~7

1. Niesor EJ etal. J Lipid Res 2010;51:3443-3454
etal. Am J Cardiol 2009;104:82-91

3. Stroes ESG et al. Br.J Pharmacol 2009;158:1763-1770
4.Stein EA et al. Eur Heart J. 2010;31:480-48

dal-VESSEL - Concept of the trial

* The current study, dal-VESSEL, was designed to

further investigate the safety of dalcetrapib and

aimed to rule out any adverse effects of

dalcetrapib on endothelial function and blood

pressure'?

To facilitate this, flow mediated dilatation (FMD)

was to be used to provide an assessment of

endothelial function

» Blood pressure was to be assessed by
ambulatory blood pressure monitoring (ABPM)

1

d 201
2. Kastelein JJ et al. Curr Med Res Opin. 2011;27:141-150

B-mode Ultrasound of Brachial Artery FMD

From Kastelein JJ et al. Curr Med Res Opin. 2011;27:141-50.

1. Baseline diameter period
2. Cuff release
3. Post-ischaemia period

dal-Vessel — Flow-mediated Dilation (FMD)

\
R

Baseline Cuff inflated

g =2

36

Post hyperaemia

Recruiting Centers
dal-VESSEL

Standardization of Flow-mediated Dilation

1. 1 US Device
2. Armrest
3.Core Lab

Standardization of Flow-mediated Dilation

Lectures Practical Courses

1. Central Training Courses for Sonographers
2. Certification Process
3.Blinded Analysis in Core Lab by expert Readers
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dal-Vessel — Reproducibility of FMD dal-Vessel - Study design

Patients remaining: 233(98%) 233 (98%) 211 (89%)
do d
Patients remaining: | 231(97%) 221 (93%) 213 (93%)
Pre-
randomisation 4weeks 12 weeks
ABPM FMD, ABPM

8 weeks i 36 weeks
FMD, ABPM FMD, ABPM

Double-blind randomised, placebo-controlled, parallel-group multicentre
FMD/ABPM study in patients with CHD or CHD-risk equivalent’

Patients with CHD or CHD-risk equivalent and HDL-C <50 mg/dL (<1.29 mmoliL), with background therapy
to manage CV risk factors. Follow-up at 4, 12 and 36 weeks.

Primary endpoints: FMD at 12 weeks; ABPM at 4 weeks

Additional assessments: FMD at 36 weeks; ABPM at 12 and 36 weeks

‘Kastelein JJ et al. Curr Med Res Opin 2011; 27:141-150

dal-Vessel - Endpoints dal-VESSEL - Patient Flow

* Primary endpoints:

— Change from baseline of FMD of the right
brachial artery after 5 min of cuff occlusion at
12 weeks

— 24-hour ABPM at week 4
» Secondary endpoints:
— Change from baseline of FMD after 36 weeks
— Change in ABPM after 12 and 36 weeks
— Changes in lipids
— Standard safety parameters

dal-Vessel — Baseline characteristics dal-Vessel — Baseline lipids

Characteristic* Placebo (n=234) Dalcetrapib (n=232) Characteristic* Placebo (n=234) Dalcetrapib (n=232)
Age, years 61.927.92 62.317.05 Total cholesterol, mmol/L" 3.802 % 0.563 3.945 + 0.665
Male sex, n (%) 211(90) 211(91) HDL-C, mmol/L" 0.995 +0.185 1.013 £0.190
Body-mass index 28.7%4.4 296%4.8 v
LDL-C, mmol/L 2,051 0.457 2.108 +0.553
Medical history of, n. (%)
N Triglycerides, mmol/L* 1.654£0.733 1.819£0.916
Coronary heart disease 155 (66) 147 (63)
Symptomatic carotid artery disease 18(8) 16(7) apoA-l mmol/L 1.333£0.189 1.347%0.178
Peripheral arterial disease 16(7) 24 (10) apoB mmol/L 0.87440.170 0.895 £0.185
Abdominal aortic aneurysm 5(2) 6(3)
*Al data reported as mean (SD); 'to convert to mg/dL, multiply by 38.6; o convert to mg/dL, multiply by 88.5
Type Il diabetes 102 (44) 108 (47)
Hypertension 175 (75) 171 (74)
Smoker, n (%)
Ever 191(82) 181(78)
Current 57 (24) 65 (28)
Statin use’, n (%) 228(97) 223(94)

“All data reported as mean (SD); 'patients with at least one treatment, multiple occurrences of
the same treatment in one individual counted only once

dal-Vessel — HDL-C levels increased with dal-Vessel — Lipids over 36 weeks
dalcetrapib over 36 weeks

HDL-C LoL-c —e— Placebo
T = X - - Dalcetrapib 600 mg
. | S s B
E E
E 1. E
. + +* ’

- L T *

Iy 'l ' | |

" | . ApoA-l ApoB

0 - ?- = - * & PO/ ol
# < s
g H
£ E
' ) ' -
— 0.
0 4 24 36 0 4 24 36
Week Week
HDL-C % change from baseline:
“wk4 placebo 2.73 + 1.27, dalcetrapib 27.50 + 1.28 p<0.0001 Data presented as absolute values at each timepoint, mean + SD; placebo n=211 and
“wk36 placebo -0.14 + 1.42, dalcetrapib 30.70 + 1.45, p<0.0001

dalcetrapib n=207 for HDL-C and LDL-C; placebo n=209 and dalcetrapib n=206 for ApoA-I and ApoB
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RARDIONISN,

Baseline FMD exhibited no significant
change with dalcetrapib over 36 weeks

™= W P eTH
@ s L1

B

B

E

il

| By

= —

1 e —_— -
[ oaoeg—we . =4

e

Data reported as least squares mean (SE) absolute
change from baseline in %FMD at weeks 12 and 36

dal-Vessel - ABPM was unchanged with
dalcetrapib over 36 weeks
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Data are box-whisker plots + 1.5%interquartile range

dal-Vessel — Change in biomarkers

dal-Vessel — Safety parameters

Biomarker Placebo i laceb:
(LSM [SE] % change) (LSM [SE] % change) (LSM [95% CI])
hs-CRP 1712(90.2) 29.0(91.7) -122.2(-358, 114), p=0.31
13 67.8(15.8) 41.8(16.1) -26.0(-67.3, 15.3), p=0.22
sP-selectin 0.2(15) -1.8(1.6)
sE-selectin 6.1(1.9) 6.0(2.0)
Soluble intracellular adhesion 2.0(0.9) 11(1.0)
molecule
Soluble vascular adhesion 19(0.8) 3.6(0.8) 1.7(:0.3,3.8), p=0.09
molecule
Lipoprotein-associated 58(33) 232(33) 17.4 (8.8, 26.1), p<0.0001
phospholipasesA2s*
Matrix-metallproteinase-3 3.4(2.1) 3.5(2.1) 0.0(-5.4, 5.5); p=0.99
Matrix-metallproteinase-9 20.4(10.8) 28.1(11.0) 7.8(-20.4, 35.9), p=0.59
Myeloperoxidase 36.4 (18.1) 13.2(18.4) -23.1(-70.2, 23.9), p=0.33
Tissue plasminogen activator 15.9 (5.5) 8.9(5.6) -7.0(-21.3,7.3), p=0.34
Plasminogen activator inhibitor 14.7(3.5) 16.9 (3.6) 2.2(-7.1,11.4), p=0.64
T-activity
Plasminogen activator activity 1- 42.5(7.6) 38.8(7.7) -3.7(-23.5, 16.0), p=0.71
antigen

*Lp-LPAZ includes mass for both LDL and HDL

Adverse Events (AEs)

Placebo (n=236) Dalcetrapib (n=236)

Patients with at least one AE, n (%)
Total number of AEs, n 483 437

Patients with at least one:

Clinical adverse AE leading to 9(4) 11(5)
discontinuation, n (%)
Serious AE, n (%) 14 (6) 12 (5)
Drug-related serious AE, n (%) 2(1) 1(<1)
AE leading to death, n (%) 0(0) 0(0)
Most common AEs, n (%)
Nasopharyngitis 42(18) 38 (16)
Influenza 15 (6) 9(4)
Diarrhoea 26 (11) 27 (11)
Back pain 16 (7) 8(3)
Headache 13 (6) 10 (4)

160 (68) 170 (72)

dal-Vessel — Adjudicated CV events*

Adjudicated Cardiovascular Placebo Dalcetrapib
Events, n
Major CV eventt
Death from coronary heart 1 L]
disease
Non-fatal myocardial infarction 3 2
Hospitalisation for acute 1 L]
coronary syndrome
Resuscitated cardiac arrest 0 0
Stroke 0 0
Subtotal 5 2
Other adjudicated events
Revascularisation 7 9

Clinical Endpoint
tAs defined by dal-OUTCOMES study protocol

a patient can have more than one event

Results from dal-PLAQUE

The results from dal-PLAQUE also provide reassurance
regarding the safety of dalcetrapib

dal-PLAQUE was a multicentre study using non-invasive
simultaneous multimodality imaging (MRI and PET/CT)
to assess structural and inflammatory indices of
atherosclerosis

MRI results: significant reduction in total vessel area with
dalcetrapib versus placebo after 24 months; the wall
area was numerically reduced versus placebo

PET/CT results: no evidence of a pro-inflammatory effect
of dalcetrapib

Sunday, August 28, 2-6 pm; Poster Zone C

Author (Zahi A. Fayad) present 3.30-4.30 pm

dal-Vessel — Conclusions

Dalcetrapib reduced CETP activity, increased Apo A1
and elevated HDL-C levels by 31% without affecting LDL
or ApoB100.

Dalcetrapib did not cause endothelial dysfunction, but
also did not improve it.

In contrast to torcetrapib, dalcetrapib did not have an
effect on ABPM, providing further reassurance regarding
the safety of the compound.

This trial also demonstrates the feasibility of using FMD
to test the influence of novel cardiovascular compounds
on the biology of the vessel wall and endothelial function
in particular.
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Cholesterol Ester Transport Inhibitors
. cholesteryl ester transfer protein (CETP), normally transfers cholesterol from
Vascular Effects and Safety of Dalcetrapib HDL cholesterol to very low density o low density lipoproteins (VLDL or LDL).

in Patients with, or at Risk of CHD:

. i . O el
the dal-VESSEL Randomised Clinical Trial ~ N VY
L L R _— - _;—: .-
L \ % .
o e, _J_; \_x‘: NH 5 _‘:_
M. ﬁf_ﬂ r ] iy
Discussant: Keith AA Fox o O, -
University and Royal Infirmary of P e, dalcetrapib
Edinhufgh Torcetrapib
®61% increase in HDL cholesterol, 20% decrease in LDL cholesterol. 4.6mm increase in blood pressure,
IVUS: no signifi decrease in the p! ion of coronary atherosclerosis. NEJM 2007; 356:1304-1316

®Phase 3 trial stopped: increase in deaths among patients taking torcetrapib

No conflicts with respect to any aspect of this presentation
and atorvastatin versus taking atorvastatin alone

. Flow mediated dilatation:
dal -VESSEL (phase b tr'al) What changes are seen with statins?
“eChargd in LOL Cholesterol
¢ dal-VESSEL randomised, double-blind, placebo-controlled “%Change in FMD
study in patients with CHD or CHD risk equivalents. 5 - L e
* 476 patients with HDL-C levels <50 mg/dL: dalcetrapib 600 : - g
mg/day or placebo in addition to their existing treatments. e |
— Primary efficacy endpoint is change in brachial flow . :_ u =
mediated dilatation after 12 weeks.
- ’ P 31 =
— Primary safety endpoint was 24-hour ambulatory blood B0 by ANOVA
pressure. r gy e m e
* Flow Mediated Dilatation is a marker of endothelial e TTE—— F——

dysfunction and associated with atherosclerosis.
Simvastatin 10mg, 20mg, 40mg, 80mg

Koh et al Di,

't orw brorw - £

dal-Vessel-Trial — Flow-mediated Dilation Blood pressure changes at 4 weeks

== Dalcetrapib —=— Placebo * Mean SBP dalcetrapib (128 mmHg) placebo
0,54 (125 mmHg).
0.4 T * Difference vs placebo 0.65 mmHg,
= 03 95% Cl1-0.68, 1.99; P=0.337).
g o 0.24 * “The primary safety endpoint was therefore
E Z 014 - met with respect to SBP”.
E"‘ 004L=="" * At 12 weeks (difference vs placebo 1.21
S .0dd mmHg, 95% Cl —-0.15, 2.58; P=0.081)
g “Dalcetrapib reduced CETP -49% and increased HDL-C levels +31% * At 36 Weeks (difference vs placebo 090
without affecting NO-dependent endothelial function, mmHg, 95% Cl —0.65, 2.45; P=0.253).

blood pressure or markers of inflammation and oxidative stress”.

LA

dal-Vessel-Trial

*The first multicentre trial demonstrating the feasibility of
using FMD to evaluate risk markers using novel CV
compounds.

*Dalcetrapib reduced CETP activity by 49% and increased
HDL-C levels by 31%.

*No significant effect on NO-dependent endothelial
function, blood pressure or markers of inflammation and
oxidative stress.

°The dal-OUTCOMES trial (NCT00658515) will show
whether dalcetrapib improves outcomes.
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The Homburg Cream and Sugar Study (HCS):
Prospective evaluation of postprandial triglycerides and
cardiovascular events in patients with coronary artery disease

Christian Werner, Anja Filmer, Marco Fritsch, Stephanie
Groenewold, Stefan Graber*, Michael B6hm, Ulrich Laufs
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BACKGROUND

@ Risk prediction by fasting serum triglycerides in patients at high
cardiovascular risk remains uncertain.

@ Postprandial triglycerides may be risk modifiers in secondary
prevention.

@ Postprandial triglycerides and glucose tolerance have not been
asessed simultaneously in a prospective study in high risk
patients.

Chapman MJ et al. Triglyceride-rich lipoproteins and high-density
lipoprotein cholesterol in patients at high risk of cardiovascular disease:
evidence and guidance for management. Eur Heart J 2011;32:1345-61

Miller M et al. Triglycerides and cardiovascular disease:
a scientific statement from the american heart association.
Circulation 2011;123:2292-333

Postprandial increase of triglycerides

Factors affecting serum
concentrations of TG-rich
lipoproteins:

time of food intake
composition of food
glucose metabolism, insulin
lipid metabolism, HDL-C

medication

Oh 3h 4h 5h comorbidities

Time after meal . N ser
genetic predisposition

and hazard ratios for coronary heart disease

68 studies in 302 430 participants without prior history of CVD

Triglyceride HDL-C Non-HDL-C

The Emerging Risk Factors Collaboration.
JAMA 2009;302:1993-2000

with cardiovascular events in healthy individuals

N=26.509 Women’s Health Study (20.118 fasting, 6.391 nonfasting), 11.4 years

Fasting Nonfasting
- . -
- -
- : -
- T -
M T e - [
Fiuily At mf] bl (H% [ Fualy Fatumtin) V3 [ |

Bansal S et al., Women’s Health Study, JAMA 2007;298(3):309-16
Nor d BG et al., Ci City Heart Study, JAMA 2007;298(3):299-308

with cardiovascular events in healthy individuals

N=26.509 Women’s Health Study (20.118 fasting, 6.391 nonfasting), 11.4 years

Tirves From Hazami Ratio
Loamt Ml K W5 Conlidahos el
4.4£8{1.98- 10U 85§ - -
L Y
o

Bansal S et al., Women’s Health Study, JAMA 2007;298(3):309-16

Atherogenicity of triglyceride-rich lipoproteins

worc Uk b

Lipolytic toxin hypothesis

Goldberg IJ et al., ATVB 2011;31:1716-25

Remmant hypothesis
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HARDIONISI
" The Homburg Cream and Sugar Study (HCS) |

AIMS SEQUENTIAL METABOLIC TEST PROTOCOL
Day Before Test Day of Test
To determine whether characterization of postprandial Screening 250 mi Cream ‘ 250 ml Water
triglyceride kinetics may | Z50(Eat L50[Glucose
Informed
@ improve the prediction of cardiovascular events °°“l“"' Dinner 6 pm 8 am Mam 12am 1pm
0 0 Follow-u,
A . Enrolment |  Overnight :0h 3h ian ’
@ in addition to the assessment of glucose tolerance | Fast :
and traditional risk factors s
Collection
@ in patients with coronary artery disease. Faning Pomprandias Lipid Pr:mt

Lipid Profile Insulin, Glucose
Insulin
Glucose

Pati with known diak i fat only

W

Screened » [
N=3125
Exclusion criteria

v

Enrolled
N=514

Inclusion criteria

~Current or recent MI (< 30 days)
-Planned cardiac surgery
LV ejection fraction < 35% or

~Clinically stable
CAD documented by
coronary

-Men and women over

18 years of age

-Written informed consent

18 months follow-up
-Fat intolerance (acute or chronic
symptomatic gall
bladder disease, intestinal
malabsorption)

-Severe general state of illness (i.e.
malignant disease or sepsis)

-Renal failure (eGFR <30ml/min)
Elevation of AST/ ALT > threcfold of
normal values

-Dysphagia with the risk of aspiration
-Untreated psychiatric disease or
known drug abuse

“Inability to give informed consent

Oral triglyceride tolerance test
Oral triglyceride tolerance test + oral glucose tolerance test

Primary outcome:
composite of cardiovascular death and cardiovascular hospitalization

Medical treatment
for diabetes ?

Definition of cardiovascular hospitalization:

unstable angina and myocardial infarction, unplanned symptom-induced
coronary angiography, heart failure, ischemic stroke, transitory ischemic
attack, vascular disease requiring revascularization, cardiac arrhythmia
requiring cardiopulmonary resuscitation, unplanned cardiac device
implantation

yes no
Il I

after 3 hours

Blood samples at Oh, 3h, 4h, 5h

{ Follow-up interviews at 12 and 18 months ]

N ggﬁt 10.1 '/\\l e (years) 623‘&:10 1
e (years, .4+10. .
N.yeers) 82.9% Niate 82.9%
Clinical characteristics Metabolic characterisation Clinical characteristics Metabolic characterisation
Smoking (active) (%) 18.9 Normal glucose tolerance (%) 24.5 Smoking (active) (%) 18.9 Normal glucose tolerance (%) 24.5
Alcohol >3x / week (%) 23.9 Impaired glucose tolerance (%) 29.2 Alcohol >3x / week (%)  23.9 Impaired glucose tolerance (%) 29.2
Positive family history (%) 31.7 Diabetes mellitus (%) 46.3 Positive family history (%) 31.7 Diabetes mellitus (%) 46.3
Arterial hypertension (%) 92.9 Metabolic syndrome (%) 53.7 Arterial hypertension (%) ~ 92.9 Metabolic syndrome (%) 53.
Systolic BP (mmHg) 126.7415.8  Fasting glucose (mg/dl) 120.7427.4 Systolic BP (mmHg) 12674158 Fasting glucose (mg/di) 120.7£27.4
Diastolic BP (mmHg) 74.6+9.2 HOMA index (mg/d*ulU/ml)  3.5415.2 Diastolic BP (mmHg) 74.69.2 HOMA index (mg/di*plU/ml)  3.5415.2
LV ejection fraction (%) 64.0+12.9 HbA1c (%) 6.17+1.1 LV ejection fraction (%) 64.0£12.9 HbA1c (%) 6.17+1.1
Heart rate (min-1) 66.749.1 Total cholesterol (mg/dl) 173.0£38.8 Heart rate (min-1) 66.7:9.1 Total cholesterol (mg/d) 173.0:38.8
Body mass index (kg/m2) 28.9+4.2 HDL cholesterol (mg/d) 44.8:138 Body mass index (kg/m2)  28.94.2 HDL cholesterol (mg/d) 44.813.8
Waist circumference (cm) 103.6¢11.4  LDL cholesterol (mgidi) 10518339 waist circumference (cm) - 1036£11.4  LDL cholesterol (mgfd) 1054233.9
Waist-to-hip-ratio 1.00£0.1 Medication (% Waist-to-hip-ratio 100201 Medication (%)

Platelet inhibitors 973 Platelet inhibitors 97.3

AGE | ARB : ACE-| / ARB 955

BC -bI K 825 Beta-blockers 93.5

eta-blockers .5 Diuretics 43.9
gt':{;'fs g}g Statins 946

Postprandial triglycerides do not predict outcome Increased number of events in patients with fasting TG >150mg/dI
Kaplan-Meier plots of primary outcome events (cardiovascular death and i in the total Kaplan-Meier plots of primary outcome events death and in the total
cohort up to 18 months stratified by tertiles of maximal serum cohort up to 18 months stratified by fasting triglyceride tertiles
40 - 40 -
~ — TG >150 mg/dl
g — ppTG >305 mg/dl 9 o 9/
n % 30 =
£ — PpTG 198-305 mg/di 8 ; Fi
@ — ppTG <198mg/dI 2 ' — TG 106-150 mg/d|
5 u e =y — TG <106 mg/d|
3 2 204 F =
8 3 ;"‘r £l
g H R
K H raa
g H
5 2 10 i
3] 4] ¥
P=0.04
0 T T T
Months 0 6 12 18 Months
Number at Risk Number at risk
All 514 434 394 365 Al 514 434 394 367
Tertile 1 173 145 135 127 Tertile 1 176 153 140 131
Tertile 2 167 143 131 122 Tertile 2 167 139 130 123
Tertile 3 174 146 128 116 Tertile 3 n 142 124 "1
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Fasting, but not postprandial TG predict outcome in total cohort

Postprandial triglyceride kinetics and glucose tolerance

cumulative primary endpoints and TG tertiles in total cohort, n=514

Tertile 1 Tertile 2 Tertile 3 P-value

number (rate) number (rate) number (rate)

Fasting triglycerides 58 (33.0) 56 (33.5) 93 (54.4) 0.01*
Postprandial TG maximum 68(39.3) 57(34.1) 82 (47.1) 0.30
Absolute triglyceride increase 66(38.2) 75(44.4) 66 (38.4) 0.70
Area under the curve 53(31.0) 71(41.8) 83 (48.0) 0.12
Incremental area under the curve 69 (40.8) 69 (40.8) 69 (39.2) 0.98
Relative triglyceride increase 64 (37.4) 67 (40.6) 76 (42.7) 0.80

*significance is lost in multivariable analysis, e.g. by including age and gender or HDL-C

= |GT /DM —_ —2—|GT /DM
5007 —e—No DM S 2507 —o—No DM
= T Q
3 400 3
3 3 200
@
E 300 8
° £
150
T 200 2
=1 o
£ w0 m E -
P <0.001 & P=0.06
50
0 3 4 5 0 3 4 5

Triglyceride Tolerance Test (h) Triglyceride Tolerance Test (h)

Al No DM IGT/DM  P-Value
Fasting Triglycerides (mg/dl) 156.13140.7 ~ 108.1242.0 171.8#157.1  <0.001
Absolute TG increase (mg/dl) 134.2:99.5  103.6£62.7 144.1£107.0  <0.001
Area Under the Curve (mg/dl) 108247221 788.3t306.5 1177£789.7  <0.001
Relative TG Increase (%) 195.4$58.2  200.3#55.5  194.4%59.0 0415

in patients with normal glucose tolerance

cumulative primary endpoints and TG tertiles

Normal glucose tolerance IGT / diabetes

5 067 =002 p=003  p=0.03 p=002  p=0.56  p=0.52

o

N

-

H

5 0.4

o

P

o

Q

3

e 0.2

t

3

>

w

0.0

fTG AUC relTG fTG AUC relTG
tertile tertile tertile tertile tertile tertile

123 123 123 1723 123 123

HCS: Triglycerides predict CV events in CAD patients
with normal glucose tolerance
— discrimination by postprandial TG kinetics

fTG T1 and rel. TG <210% P-Value
274 (0.90-8.38)
-+ fTG T1 and rel. TG >210% 0.08
3.25 (1.08-9.72)
fTG T2 and rel. TG <210% 0.04
3.13 (0.82-11.89)
—_—o fTG T2 and rel. TG >210% 0.09
3.57 (0.79-16.06)
— fTG T3 and rel. TG £210% 0.10
875 (1.79-42.89)
fTG T3 and rel. TG >210% 0.007
T T — T

05 1.0 10.0 50.0
HR (95% Cl)

Multivariable Cox regression model adjusted for age, gender, waist-to-hip ratio, blood pressure, smoking, diabetes, metabolic syndrome, HOMA
index, HDL-C, LDL-C, regular alcohol intake, statins, beta-blockers.

outcomes in patients with normal glucose tolerance
Fasting Triglycerides

All Patients Normal Glucose Tolerance IGT/ Diabetes
™ e
T2 —a— e o
3.10 (1.06-9.06) p=0.04
T3 e e r —
05 1.0 20.0 05 1.0 20.0 05 1.0 20.0
HR (95% CI) HR (95% Cl) HR (95% Cl)
of Postp ial Triglycerides
Al Patients. Normal Glucose Tolerance IGT/ Diabetes
™ e
T2 —o— — —.—
T 4.45 (1.33-1491) p=0.02 i
05 1.0 20.0 05 1.0 20.0 05 1.0 20.0
HR (95% CI) HR (95% CI) HR (95% CI)

Multivariable Cox regression model adjusted for age, gender, waist-to-hip ratio, blood pressure, smoking, diabetes, metabolic syndrome, HOMA
index, HDL-C, LDL-C, regular alcohol intake, statins, beta-blockers.

in paients withjypmalj@/NePse tolerance

cumulative primary endpoints and TG tertiles

5 h test protocol
95% on statin

no genetic testing

predominantly caucasian ethnicity

The Homburg Cream and Sugar Study (HCS)
SUMMARY

@ Combined testing of postprandial glucose and triglyceride tolerance
is feasible in clinical practice.

@ Postprandial TG do not predict CV outcomes in the total cohort of
patients with CAD on statin treatment.

@ Subgroup analyses:

Patients with CAD + IGT / diabetes:
Fasting and postprandial TG are elevated but do not independently
predict CV outcomes.

Patients with CAD + normal glucose metabolism:
Both fasting and - with superior risk prediction - postprandial TG are
independent markers for CV outcomes.

CONCLUSION

Fasting and postprandial triglyceride concentrations
independently predict cardiovascular events in patients with

coronary artery disease and normal glucose tolerance.

Thank you
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Fasting TG levels and coronary risk

Triglyceride

e
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.
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.
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The Emerging Risk Factors Collaboration.
JAMA 2009;302:1993-2000

Fasting and non-fasting TG levels and coronary risk
Women’s Health Study

P20 500 W aman's Haali® Study (20118 tasteg, 6301 nonfasting). 11.4 years

Fasting Haontasting

Bbn g bl dem - m—

I

[
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Bansal S et al., Women’s Health Study, JAMA 2007;298(3):309-16

Main Findings of Current Study

After adjustment for other factors, neither the fasting
nor postprandial TG level predicted CV outcomes in
the total cohort

However, both fasting and postprandial TG levels
predicted CV outcomes in those with normal
glucose tolerance but not in those with
IGT/diabetes

Limitations and weaknesses

The relatively small sample size, relatively short follow-
up and a consequent small number of CV events limits
the conclusions that can be drawn.

The composite endpoint was rather “soft”.

In addition, there is no indication of the mechanism
responsible for what, if real, is a very interesting finding.

Strength of this study

This is the first study designed to assess whether
glucose metabolic status impacts on the ability of TG
levels to predict cardiovascular risk.

The results are provocative and, if real, have potentially
important clinical implications.
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Secondary prevention Duality of In
medications for CVD in 628
communities from 17 high,
middle and low income countries

The Prospective Urban Rural
Epidemiologic (PURE) study None to declare with regards this presentation

Salim Yusuf on behalf of the PURE
investigators

Background Aims

+ Antiplatelet drugs, betablockers, ACE-I/ARBs and
statins reduce M|, stroke and death in CHD; and - TodocumépRt &0 1’useo‘[:ro o
these interventions and BP lowering reduces stroke 15200007 )pa/ertm nmedcaionsinthe

after a Cer,bro'vascu_lar event. community in high, mid and low income
+ Most studies regarding the use of these drugs are wm$

hospital based or among patients followed by

physicians, but not from the community. . Tom IEﬂEVH’Id]CTBIn l&bj
+ Little information from low and middle income Sodetd (GCUUTICBH o esax
countries, where >80% of global CVD ocaurs. ubenvsrurd fardindvioud ( gender, age,

SES, other conditions) factors.

Design of PURE

+ Unbiased population sample from 628
urban and rural communities in 17 countries
involving >390,000 people (154,000 are >35
to 70 yrs; surveyed in 2003-2010.

» Documentation of the characteristics of the
community, the household and individual
(lifestyles, conditions, and drug use).

* Long term follow-up ongoing.

Classification of countries Key Characteristics of Eligible vs Enrolled

Eligible Enrolled

Based on World Bank classifications at the No. 197,332 153,662
beginning of the study( 2003 — 2007): AT 202 R0

HIC: C S & UAE % Females 53.0 55.6
—_— anada,Sweden & UAE. % Current Smokers 22.1 21.2

» UMIC: Argentina,Brasil,Chile,Poland, Turkey, % Low education 417 423
S Africa,Malaysia. % H/O Hypertension 133 14.7

« LMIC: Colombia,Iran,China . % H/O Diabetes 5.2 5.3

\ ) . % H/O Stroke 1.2 1.3
LIC: India,Bangladesh,Pakistan,Zimbabwe. i - .

% H/O Cancer 1.3 1.2
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Antiplatelets
Beta-blockers
ACE-I/ARB
Diuretics
CCB

BP lowering
NEUS

iz "
» | Antiplatelet Agents ’
*:"- L8 L h

=

Crarall

I ACE Inhibitors or ARBs ) Statins

BP Lowering D, Drugs by Re,
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Antplaals

[

% receiving proven medications in CAD
(154,000 people from 17 countries:PURE)

Medications by the Number of Years since

Diagnosis
CHD: Antlplat H G‘D San

ip==Eun .
i | H
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GD/CEARB GDRiBx&
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Medication in those with CHD or Stroke* Age Medication in those with CHD or Stroke
and Sex Education & Smoking*

Education
Age Group

Tt BBockers

*Age, sex, mutual adjustment “Age, sex adjusted



Medication in those with CHD or Stroke
BMI and Diabetes*

BMI Categories Diabetes

E
L1 ves

*Age, sex adjusted

Per-Capita Health Expenditure vs Percentage the

use of medications
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Conclusions

+ Substantial underutilization of proven,
inexpensive secondary prevention medications in
the community worldwide, but the gap is worse in
MIC & LIC.

+ Less use of medications in rural compared to
urban communities, especially in LIC and MIC, in
young, females, less educated, smokers, non-
obese,& non-DM individuals.

Lancet, August 28, 2011

Wse of secondary prevention drugs for cardiovascular disease }@?4‘.\
in the community in high-income, middie-income, and

lowe-income countries (the PURE Study): a prospective
epidemiological survey

2011;6(9-10):196. [T S

Drug Use by

PZZ NoHypertension
1 Hypertension

Statin

Country (between country) & individual
level (within country) variances

Medication Between Country ~ Within Country
Variance (%) Variance (%)

Antiplatelet 60.0 40.0
Beta-blocker 59.8 41.2
ACE-I/ARB 54.8 45.2
Statin 79.4 20.6
Any one of the above 68.4 31.6

Conclusions

Marked differences in use of BB, ACE-I/ARB, diuretics &
CCB in those with hypertension + CVD vs those without
hypertension & CVD: Do physicians treat risk factors
rather than risk?
Inter-country variability twice as large as between
subject variability: national policies & structured health
systems are more important.

The large global gap in use of proven, inexpensive
and safe strategies that could be readily dealt with
that can benefit millions of individuals each year.
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Discussant
Low use of secondary prevention
medications for cardiovascular disease in
the community in 17 high, middle and low
income countries (the PURE Study)

Aldo Pietro Maggioni, MD
ANMCO Research Center
Firenze, Italy

Disclosures: none

Most important findings of the PURE study

Medications for secondary prevention
» underused everywhere, and even more in poorer countries
« higher use in urban compared to rural areas (more evident
in low income countries)
Use of all drugs higher in patients with hypertension
« risk factors per se (i.e. hypertension) more considered by
doctors than level of patient risk
Use of proven medications substantially lower in
women and in younger patients
In any case, the economic status of a country is more
relevant (2/3 of the variations) than individual factors
(only 1/3)

Few limitations

* An analysis comparing different health systems
(i.e. drugs completely or partially reimbursed or no
reimbursement at all) could explain differences,
irrespective of the economical status

» Dosages of treatments are not available, but they
could be important in different ethnicities

Conclusions

PURE is a perfect example on how observational research

can effectively contribute to the incorporation of EB

treatments in clinical practice

A real improvement of global CV health could be likely

obtained through

— preventive strategies focused on the well known risk factors
(INTERHEART, INTERSTROKE etc), including life-style
changes

— socio-political strategies focused to increase the use of
preventive drugs

more than through the identification of new sophisticated

predictive biomarkers or modest refinements of the

pharmacological properties of existing classes of drugs

The context: causes of deaths

Low-income and lower-

midle income countries In the World

Anderson GF et al N Eng! J Med 200

Relevant strenghts

» Large very representative setting
— 154,000 individuals from 600 urban and rural
communities in 17 high, middle and low income
countries with any level of development and
socio-cultural characteristics of 5 continents

* Data collection in the community and not, as
usual, in a hospital setting and just by
cardiologists

 Information on a large number of females
(more than 50% of the population)

Perspectives

» Very important, essential point of reference for further
research

* Need to improve the knowledge, with ad-hoc
designed studies for specific countries on
reasons of under-treatment
relationships between rate of use of preventive drugs and
occurrence of further CV events
impact of different NHS on secondary prevention strategies
irrespective of country economical status
* Need to improve the access to prevention
— stronger collaborations between cardiologists/GPs and,
specifically in low-income countries, also with nurses and non-
physician health operators (i:e: HIV)
— widespread diffusion of EB drugs, as generics but even better
as essential WHO drugs available at no cost (polypill ?)
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IS CLOPIDOGREL DISCONTINUATION FOLLOWING
ACUTE CORONARY SYNDROME HOSPITALISATION
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Boggon R, Van Staa T', Timmis A2, Hemingway H3, Ray KK*,
Begg A5, Emmas C¢, Fox KAA?

GPRD!, Barts and the London School of Medicine and Dentistry? , Department of Epidemiology & Public Health
University College London?, Cardiac and Vascular Sciences St George’s University of London*, Medical Science
University of Dundee®, AstraZenica®, Centre for Cardiovascular Science and Royal Infirmary Edinburgh’

Funding: AstraZeneca

Disclosures

+ RBand TvS - GPRD is owned by the UK Department of Health and operates within the Medicines
and Healthcare products Regulatory Agency (MHRA). GPRD has received funding from the MHRA,
Wellcome Trust, Medical Research Council, NTHR Health Technology Assessment programme,
Innovative Medicine Initiative, UK Department of Health, Technology Strategy Board, Seventh

EU, various uni ities, contract research organisations and pharmaceutical
companies. The department of P i i &P Utrecht Institute for
Pharmaceutical Sciences has received unrestricted funding for pharmacoepidemiological research
from GlaxoSmithKline, Novo Nordisk, the private-public funded Top Institute Pharma
(www.tipharma.nl, includes co-funding from universities, government, and industry), the Dutch
Medicines Evaluation Board, and the Dutch Ministry of Health.

* AT is a committee member of the National Institute of Cardiac Outcomes Research (NICOR) which
received funding from AstraZeneca for sharing MINAP data used in this study

+  HH is a committee member of NICOR and is funded by the UK National Institute for Health
Research (RP-PG-0407-10314; http:/‘www.nihr.ac.uk/) and the Wellcome Trust (086091:Z/08/Z) for
research linking MINAP to primary care and investigator led cohorts.

+  KKR has received honoraria for lectures and consulting from Lilly/ Daiichi and AstraZeneca

+ AB has received advisory, consultancy and lecture fees from AstraZeneca and fees or travel grants
from are Takeda, Menarini, Servier, MSD , Solvay, Pfizer and Roche

+  CEisafull-time employee of AstraZeneca the manufacturer of ticagrelor

+  KAAF and members of his group have received grant or honoraria funding from: Bayer, J&1, Lilly
& AstraZeneca

DAP Clopidogrel and Aspirin

ESC Guideline 2008
* NSTEMI and STEMI: Clopidogrel 12 months whether or not stenting

AHA Guideline 2007

* NSTEMI: Clopidogrel 4 weeks (1A), up to 1 year (1B) - whether or not BM
stenting. 6 months DE stenting

« STEMI: Clopidogrel 1-3 months whether or not BM stenting. 6 months DE
stenting

NICE Guideline 2007
* NSTEMI: Continue clopidogrel treatment for 12 months
« STEMI: Continue clopidogrel for 4 weeks (currently being updated)

MINAP registry data: 2° prevention

deaths, contraindicated and patient refused are all excluded

100
95 _—T=
— — e
901 L
T ]
N BT e——
N - =
5 80 g - —  ACEVARB
75 = Aspirin
707 I ~ Beta-blocker
Nl - Clopidogrel
- lopidogrel
S 60 A pidog
S 55 f & Statin
50 - T T 1

T T T T
2003-4 2004-5 2005-6 2006-7 2007-8 2008-9 2009-10 2010-11

Year discharged from hospital

Linking electronic patient records

Myocardial Infarction Pseudo-identifiers + patient General Practice

National Audit identifiers Research Database
Project (MINAP) ‘ (GPRD)

< All ACS Admissions ‘ ‘ + GP practices using
England and Wales Vision software

— | Trusted 3 Party | «—
+2002-2011

+1995-2011
+ 8% of UK population

+>750,00 admissions l

KEY FILE

matched GPRD-MINAP pseudo-identifiers

Pseudo-identifiers
No patient identifiable data

| 205 | ——[LINKED DATASET]| S

Patients in linked MINAP-GPRD dataset

Linked Dataset 23,740

NSTEMI/STEMI

Aged 240, discharged from hospital to home after 2003

7,543

Clopidogrel prescription in 4,650

1° care within 3 months of AMI

Characteristics associated with 1° care
clopidogrel prescribing within 3 months

Wed for gender e smating. BV SES, i T are

INTERVENTION None
Pl 6.19 (4.80-7.99) I
caBG 0.18 (0.10-0.34) —

AGE Age 40-49
Age 50-59 0.87(0.65-1.17) —al
Age 60-69 0.85(0.63-1.13) =l
Age 7079 0.64(0.47-0.85) —-—
Age 280 0.52(0.39-0.71 .

PRIOR CLOPIDOGREL No prior clopldogrel
Prior clopidogrel 1.81 (1.39-2.35) -

YEAR OF ADMISSION 2003
2004 1.45(1.111.89) —-—
2005 3.05(2.34-4.00) —
2006 4.24(323.558 -
2007 5.97(4.52.7.90) -
2008 564(4.26-7.47 -
2009 5.78(4.207.96)

prescribing less ikely prescribing more likely

01 1

10

Discontinuation of clopidogrel and statin
prescribing in primary care

- ADJUSTED ODDS OF
PRESCRIPTION AT 1 YEAR

CLOPIDOGREL
NSTEMI  0.53 (0.51-0.55)
STEMI 0.54 (0.52-0.56)

STATINS
NSTEMI  0.84 (0.82-0.85)
STEMI 0.89 (0.87-0.90)
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Characteristics associated with discontinuation
of 1° care clopidogrel prescribing within 1 year

Characteristics associated with death or Ml
in first year after discharge

adjused for age. ofanginaAMI, calendar year and geographical region

oo B » Poss s

years in first year after discha;'g’ex

Clopidogrel prescribed in 1st 3 months
Yes No

ALL 18.15 36.69
(16.83-19.58) (34.14-39.41)

NSTEMI 22.42 48.42
(20.54-24.48) (44.43-52.76)

STEMI 11.69 23.55
(10.07-13.57) (20.67-26.83)

AMI PHENOTYPE  NSTEMI
STEMI 072 (0.63-0.82) -
AGE Age 40-49

N Age 5059 0.84(0.58-1.17) —
INTERVENTION  None Age 6069 1.08 (0.78-1.50) e

PCI 0.72(0.63-0.83) - Age 70-79 1.60 (1.17-2.19) -

CABG 1.82 (0.99-3.35) L e Age 280 2.60 (1.91-3.54) .

SOCIOECONOMIC 0 (least deprived)
AGE Age 40-49 DEPRIVATION 1 1.27 (1.04-1.56) [
g g | 2 1.20 (0.98-1.47) -

Age 50-59 1.13 (0.88-1.45) - : 123 (1081.63) -

Age 60-69 136 (1.07-1.74) . dmost)  1.52(1.23:.86) .

Age 70-79  1.27 (0.99-1.63) .

Age280  1.50 (1.16-1.94) CLOPIDOGREL No prescribing

- PRESCRIBING <3months  0.61(0.52-0.72) -

N 3-11 months  0.53 (0.44-0.65) -
BLEEDING one >11 months  0.68 (0.50-0.92) —

PCI 1.34(1.03-1.73) - Discontinued 1.45 (1.22-1.73) -

discontinuation less likely _ discontinuation more likely Continued
o1 1 o Discontinued 2.62 (2.17-3.17) =
Hazard ratio and 95% CI 01 lower risk T geaterisk 1o
Hazard ratio and 95% CI

Unanswered question

Why do patients who are never prescribed
clopidogrel in first 3 months after NSTEMI /STEMI
or who discontinue treatment in the first year have
higher event rates?

» More prone to thrombotic events due to heightened platelet
activation?
Consistent with data from RCTs and platelet function studies

« Healthy user bias - sicker patients tend to stop taking treatment?
Consistent with increased bleeding risk and older age of patients who
discontinued treatment. But
a) discordance between statin and clopidogre! discontinuation
b) Alt outcome data adjusted for prior coronary events and hospitalisations

Summary

In patients with acute myocardial infarction
discharged home from hospital

« Failure to prescribe clopidogrel in first 3 months is associated
with approximately twice the rate of death or recurrent AMI in the
first year

« Discontinuation of clopidogrel prescription in the first year is
associated with >200% the hazard of death or recurrent AMI
compared with patients who do not discontinue clopidogrel

« Discontinuation trajectory of clopidogrel steeper than statins in
first year

« Discontinuation of clopidogrel more common in older patients and
those with bleeding complications

Conclusion

In patients with acute myocardial infarction
discharged home from hospital

« Linking primary care and hospital based registries is feasible and
provides unique insights into ongoing management after discharge
and its relation to outcomes

« Discontinuation of clopidogrel prescription in the first year is
common, particularly in older patients, and is associated with
adverse outcomes

« The mechanism of this association needs clarification

- Strategies to promote appropriate use of secondary prevention
treatment in this high risk group of patients are required

) |

European CRT Survey
1 Year Follow-up Results
Nigussie Bogale

Stavanger University Hospital, Norway
On behalf of the SC, NC and the investigators
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The Scientific Committee National Coordinators
13 countries

Kenneth Dickstein (HFA Coordinator)
Silvia Priori (EHRA Coordinator)

Austria Friedrich Fruhwald, Bernhard Strohmer
Angelo Auricchio Belgium Marc Goethals, Johan Vijgen
Nigussie Bogale France Jean Noel Trochu, Daniel Gras
Josep Brugada Germany Michael Kindermann, Christoph Stellbrink
John GF Cleland Ireland Ken McDonnald, David Keane
Geneviéve Derumeaux Israel Tuvia Ben Gal, Michael Glikson
Anselm Gitt Italy Marco Metra, Maurizio Gasparini
Daniel Gras Netherlands Alexander Maass, Luc Jordaens, Marco Alings
Michel Komajda Norway Alf Inge Larsen, Svein Feaerestrand
Cecilia Linde Spain Juan Delgado, Lluis Mont
John Morgan Sweden Hans Persson, Fredrik Gadler
Dirk J van Veldhuisen Switzerland Hans Peter Brunner-La Rocca, Stefan Osswald

United Kingdom lan Squire, John Morgan

Objectives Methodology

To evaluate contemporary European practice related .

L > : Inclusion criteria: successful CRT implantations
to CRT implantations with regard to:

* All implanting centres in the 13 countries were

e Clinical characteristics szl

« Diagnostic criteria * Patient recrm'Fment Nov. 200§ —June 2909

« Implantation routines and techniques  Data entered into an eCRF at implantation and

e Adverse experience follow-up

* In-hospital course » Data collection and management: Institut fir
Herzinfarktforschung in Ludwigshafen,

A follow-up visit at 1 year (9-15 months) Germany

Baseline findings Follow-up

e Cohort similar to RCT’s * 2438 patients included
* However, the Survey provides data on 4 * Follow-up data acquired from 2111 patients
important populations not included in RCTs: (87 %)
elderly
AF

— 207 patients died (9.8 %)
— 346 patients (16.4 %) hospitalized (CV)
— 501 patients (23.7 %) died or were hospitalized

narrow QRS
upgrades from a previous device

(univariate analysis) (univariate analysis)
=] (LD pim CV hospitalization NoCV hospitalization  p-value
(EEDEEY) ZE0) fEO(ERE) Patients (n, %) 346 (16.4) 1443 (68.1)
Dy apmns fmesner
A [ e i 71(65-76) 70 (62-76) <001 pre-eper I @ @) EE) o
g TH 71(34) 575 (30) 0.22 P 100 (29) 446 (31) 050
r— 32(16) 456 (24) <0.01 — 68 (20) 363 (25) <0.05
HE aetiology HE aetiology
Ischaemic 118 (61) 888 (50) <0.01 Ischaemic 170 (s3) 702 (52) 051
Non-ischaemic 53(28) 725 (41) <0.001 Non-ischaemic 126 (40) 503 (41) 077
Other 22(11) 157 (9) 025 Other 17(5) 88(7) 046
TS Past medical hist.
st medical hist. HF hosp. last year 215 (63) 764 (53) <001
HF hosp. last year 119 (69) 914 (54) <0.001 Dinbotes ol 106.31) o 028
Diabetes mellitus 78 (45) 479 (28) <0.0001 Chronic lung disease & 0) i o
Chronic lung disease 48 (28) 265 (16) <0.0001 [Tl
NYHA func. class ' 2(1) 2() 017
1 3(2) 27 (2) 091 u 48(14) 316 (22) <0.001
1 2111 364 (21) <001 m 243(72) 969 (69) 024
m 119 (65) 1251(71) 0.09 w 45 (13) 105 (7) <0.001
w 41(22) 127(7) <0.0001 LVEF % 7T FTIT] <005
LVEF % FTE e <0.0001 Rhythm
B it e et o Zoom
Sinus 133 (65) 1391 (74) <001 ial fibrillation. 30 ) <

Atrial fibrillation 64 (31) 410 (22) <0.01
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Survival at follow-up men vs. women
(univariate analysis)

survival 0,85

Survival at follow-up CRT-D vs. CRT-P
(univariate analysis)

survival 0,85

03 p =0.004
n = 1604/474
0,75
0,7
o 100 200 300 400 500 600

days after implantation

—SR or other —AF

p=0.014 p = 0.0002
08 n=1623/488 n =1494/598
0,8
0,75
0,75
07
[ 100 200 300 400 500 600 0.7
. N o 100 200 300 400 500 600
days after implantation
days after implantation
—M — Wi
en omen —CRT-D —CRT-P
Survival at follow-up SR or other vs. AF Survival at follow-up for QRS durations
(univariate analysis) (univariate analysis)
1
1
0,95
0,95
0,9
09

P=0.424
n = 332/583/508/308

0,8
0,75
0,7
o 100 200 300 400 500 600
days after implantation
——QRs duration > 180 ms QRS duration 160-180 ms ~ ——QRS duration 130-<160ms  —— QRS duration < 130 ms

Selected variables for CRT-D and CRT-P recipients

CRT-D CRT-P P-value
Age (yrs, median) 68 (61-74) 75 (68-80) <0.0001
Age =75 396 (23) 337 (52) < 0.0001
Women 363 (21) 194 (30) <0.0001
RBBB 120 (7) 34(5) 0.10
QRS duration (msec)
<130 269 (18) 75 (8) 0.37
130- < 160 450 (30) 137 (30) 0.82
160-180 493 (33) 155 (33) 0.86
>180 277 (19) 95 (21) 0.35
Previous VF/sustained VT 295 (20) 15 (2) <0.0001

Selected variables for atrial fibrillation and sinus rhythm or other

Atrial fibrillation Sinus rhy. or other P-value

Age (yrs, median) 71 (65-77) 69 (61-76) <0.0001
Women 112 (21) 441 (25) 0.06
RBBB 50 (9) 104 (6) <0.01
QRS duration (msec)
<130 82 (22) 261 (16) <0.05
130 - < 160 107 (28) 481 (31) 0.38
160-180 111 (29) 538 (34) <0.05
>180 80 (21) 294 (19) 0.44
Device type
CRT-D 338(62) 1340 (75) <0.0001
CRT-P 207 (38) 442 (25) <0.0001

Selected variables for ischaemic and non-ischaemic aetiology

Ischaemic Non-isch P-value
Age (yrs, median) 71 (65-77) 68 (60-75) <0.0001
Women 168 (15) 339(32) <0.0001
QRS duration (msec)
<130 188 (20) 132 (16) <0.01
130 - < 160 282 (30) 241 (28) 0.23
160-180 286 (31) 304 (36) <0.01
>180 175 (19) 172 (20) 0.44
Device type
CRT-D 842 (77) 671 (63) <0.0001
CRT-P 251 (23) 391 (37) < 0.0001

Factors associated with death
(multivariate analysis)

Variables OR 95 %-Cl p-values
NYHA llI-IV 191 (1.16-3.17) 0.0116
Atrial fibrillation 1.81 (1.24-2.66) 0.0022
Ischaemic aetiology 1.75 (1.20-2.54) 0.0034
Device type: CRT-P 1.65 (1.11-2.44) 0.0130
Age groups 1.05 (0.80-1.38) 0.7211
QRS durations 0.96 (0.81-1.14) 0.0831

Women 0.63 (0.39-1.02) 0.0589
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HARDIONISI,

Factors associated with CV hospitalization
(multivariate analysis)

Factors associated with death or CV hospitalization
(multivariate analysis)

Variables OR 95 %-Cl p-values
Variables oI 95 %-Cl p-values NYHA III-IV 1.80 (1.32-2.46) 0.0002
NYHA lII-IV 176 (1.24-2.51) 0.0017 Atrial fibrillation 1.69 (1.28-2.22) 0.0002
Atrial fibrillation 1.53 (1.12-2.09) 0.0073 Ischaemic aetiology 123 (0.95-1.56) 0.1196
Ischaemic aetiology 1.02 (0.77-1.34) 0.9102 Device type: CRT-P 110 (0.83-1.46) 0.4989
Device type: CRT-P 0.95 (0.69-1.31) 0.7645 ARG 105 (0.88-1.26) 05874
Age groups s (0185128) Gy QRS durations 102 (0.91-1.15) 0.7188
QRS durations 1.05 (0.92-1.19) 0.5094 Women 0.68 (0.50-0.92) 00134
Women 0.71 (0.51-1.00) 0.0476
Forest-plot of OR ; ;
P NYHA functional class shift pre-
o ] implantation to follow up
AF —— s,
Ischaemic g 100% -
Death cre — |
Age groups e 90% -
QRS duration
Women _: 80% 1
70% |
NYHA lI-IV T - v
AF il 60% -
Ischaemic
Hospitalization CRT-P 50% 1
Age groups a0% -
QRS duration
Women 30% |
NYHA llI-IV i 20% |
AF RIS 10% -
Ischaemic § b
Death or hospi. crr-p ls. 0% -
:gnesf:,::is\," Ly pre-implant follow-up
\Wemen = | ENYHA| ENYHAII = NYHAI NYHA IV

Patient Self- Reported Global Assessment

Device related complications during 1 year (9-15 months)

 Tew

44
. Device related complications 170 (10.3)
Lead displacement 55 (3.3)
:55 Lead malfunction 13 (0.8)
;3 . Device related arrhythmias 18 (1.1)
o Phrenic nerve stimulation 51 (3.1)
I Device replacement 6 (0.4)
— — . Infection 27 (1.6)
much better a little better no change a little worse wo:ﬂs:’/rsn:lch dead
Comparison with RCT’s limitations

COMPANION | CARE-HF [ REVERSE MADIT-CRT | RAFT CRT Survey

No of patients (CRT-P/CRT-D) 1212 409 419 1089 894 2438
LIS 308 404 191 731 904 o
Mean follow-up (mo) 14.8-16.5 37.4 12 28.8 40 12
Baseline characteristics (%)

Mean age (years) 67 66 62 65 66 68

Men 67 74 79 75 83 76

Ischaemic heart disease 55 38 55 55 67 51

Atrial fibrillation o o o 0o 13 23

Previous device o o o o NA 28

Ventric. paced rhythm 0 0 0 0 8 18

RBBB 10 o 10 13 9 6

QRS duration (ms) 160 165 153 65%>150 [158 160

Mean LVEF 22 24.8 27 24 23 26

NYHA class

U o o 100 100 80 22
v 100 100 o 0 20 78

Outcomes

Mortality during follow-up | 246 (20.3) 101 (24.7) | 9(2.2) 74 (6.8) 186 (20.8) | 207 (9.8)

Death or hospitaliz. for HF | 449 (37.1) 118 (28.9) |26(6.2) 187(17.2) |297(33.2) |501(23.7)

Selection bias - consecutive successful inclusions
Investigator bias

Centre participation was voluntary

variation regarding number of patients/centres
Short length of follow-up

87% follow-up

No information on patients
— screened but not implanted
— unsuccessful attempts
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Conclusions

* 81 % of patients report symptom
improvement (self-assessed)

e Over all survival is more than 90 %

¢ Benefits of CRT observed in RCT,s can be
replicated in routine clinical practice

* Further randomized trials are needed in
patients with AF and narrow QRS durations
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Early aggressive versus initially conservative strategy
in elderly patients with non-ST- elevation acute coronary syndrome:
the Italian Elderly ACS randomised trial

(ClinicalTrials.gov ID: NCT00510185)
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Alice Sacco, Giuseppe Steffenino, Nuccia Morici, Maria Cristina Jori and Stefano De Servi
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Wrie 4

Elderly patients are under-represented in RCTs
of early invasive treatment in NSTEACS

Average age % pts >75y Outcome
TIMI IIB Benefit only >65 y
VANQWISH No difference
FRISC Il Benefit only >65 y
Not reported by
age

TACTICS . 39% RR >65
56% RR >75

13 (max 80y) Trend towards >
benefit >65y

T Date: 29 Aug

At least part of the worse outcome in elderly patients with NSTEACS
seems to be attributable to a conservative approach

30-days Outcomes Treatments

138

death i MACE angiography PCI 2bj3a RB

Conservative Strategy: OR 2.31 (1.20-4.48) events at 30 days

De Servi S, et al. Am Heart J 2004; 147: 830-836
Date: 29 Aug,

ity and Subgroup Analyses for Adjusted In-Hospital Mortality by
tion of an Early Invasive Management Strategy (CRUSADE)

Date: 29 Aug,



PCI to angiograp

B % corox

" % PTCA

ratio

<55 >55-65 >75

Bach RG et al, Ann Intern Med 2004;141: 186

SWELL E 0D X § Date: 29Aug

o 1 Stefno Savonitio

Invasive vs conservative management
in elderly pts with NSTEACS

Death or MI at 6 Months

INV_OR
(%)
(n=716) 50 1.07

Age group n of Pts

<55yrs

>55-65 yrs (n=614) 76 0.82

>65-75yrs (n=612) 7.8 0.73

>75yrs (n=278) ——— 10.8 0.44

0.5 1.5 2.0
Bach RG et al, INV Better CONS Better
Ann Intern Med 2004;141:186

T Date: 29Aug

» o b 9%
\ s Stefano Savonitto

Randomised treatment strategies

Patients >74 years
With NSTEACS

Web
random
current

Initially conservative
ATy conservative 26%
(angio for refractory ischemia)

Early invasive
(angio within 72 hours)

« Refractory is: ia: recurrent symp
and ECG changes >12 hrs after admission
despite maximal therapy

* Post-admission (re)MI

* Heart failure

« Malignant ventricular arrhythmia

Angio
During index admission

* Recurrent ischemic symptoms (CCS I11I-1V)
Angio after index discharge despite optimal
Afterindex discharge | antianginal therapy, particularly if ischemia
is documented on provocative testing
Date: 29 Aug

€L i teobE L2, (CWI2ER GO

Years .2 patients / 23 centres / 29 months
2008-2010
= 0.472 patients / centre / month

2220 pazients / 196 centres / 24 months
Years

1998-2000
= 0.547 pazients / centre / month

SWELL E 0D X § Date: 29Aug
o 1 Stefno Savonitio

WL 5 90D
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“Seventy is old enough.
After that there is too much risk”

Mark Tw.

ollowing the Equator
Hartford, Connecticut: American Publishing Inc 1897

RCT Registry,

| Registry of excluded pts
with simplified CRF
1

Patients >74 years
with NSTEACS

Central
random

Early invasive
(angio within 72 hours)

Initially conservative
(angio for refractory ischemia)

1
1
1
1
1
1
1
1
1
1
1

v

12-month
follow-up

12-month
follow-up

12-month
follow-up
Primary endpoint

the composite ofi all-cause mortality, myocardial (re)MI, disabling stroke and
re-hospitalization for cardiovascular causes or severe bleeding within 12 months

DdiEme IEM2LEELLIC MO W e

Date: 29Aug

‘ A
, Stefano Savonitto

Centers declaring participation: august 2007 “Active Centers”

S

%

N=25
(23 RCT)

Date: 29Aug

Sample size and power. calculations
(original and amended)

Original sample size based/on the PE rates at 6 months in pts >75y in the
retrospective analysis of the TACTICS-TIMI 18itrial (death + MI +
rehospitalization 30% in the conservative arm vs 20% in the invasive arm).
Two-tailed  Power N per N
alpha 1-b group total
0.05 80 256 502

Amended sample size with PE rates at 12 months extrapolated from original:

40% in the conservative arm: we aimed at detecting a PE reduction to 25%.

Two-tailed  Power N per N
alpha 1-b group
0.05 80 156

Date: 29Aug

o 1 Stefano Savonitto




Inclusio . Excluded (n=322)
w0 G
5w

Baseline characteristics (1)

Early aggressive | Initially conservative
caezeriemnviy v adl sce (n=154) (n=159)
Lo a0 SHC (5 B3 e ’
Ver Gix oo e seo Age (yrs9) 81.8 81.8
Co-aNismnsem

Female (%) 51 49
IETTIEXTIT

Hypertension (%) 92 85

Diabetes (%) 38 41

Early aggressive (n=154)

Prior stroke (%) 7.5 9.7

eGFR _ . o\ iin oy b 54 (S.D. 20)

>moderate mitral 20 25
valve insuff (%)

Prior MI (%) 28 34
Prior HF (%) 10 9

Ko\ (VeeCom @ . w5 eant
No angiography ex admission (n=18)

Date: 29Aug BERRARIAGE o

L . 1 Stefano Savonitto

Baseline characteristics (2) Cardiac procedures during index admission and at foll

Early Aggressive (n=154) Initially Conservative (n=159)

Early aggressive | Initially conservative
(n=154) (n=159) dln@c)_‘ Within dlnfm Within
admission o year admission  year

Prior CABG (%) 1 76 one year one year

Prior PCI (%) 1 20 Angio (%) 88 29
Chronic angina (%) 25 18

Mean Ejection 49 48 PCI (%) 50 23

fraction (%)
Mean TRS 4.3 4.3
Sinus rhythm (%) 84 87

CABG (%) 5.8 0.6

A fibrillation (%) 15 12 Any revasc

(%)

Ischemic ECG (%) 61 67

Elevated Tn (%) 62 60

Date: 29 Aug

SEEVE § 90 xs b A
L Stefano Savonitto

. Date: 29 Aug

SRV 5 0 X §

X ol
Stefano Savonitto

Myocardial revscularization procedures during index admission Antithrombotic treatments during index admission

Early Aggressive Initially Conservative Early Aggressive Initially Conservative
(n=154) (n=159) (n=15 (n=159)

Coronary angiography 136 (88 46 (29 —
performed &) @ Aspirin 99

Time from random (hrs) 24 (IQR 15-46) 67 (IQR 24-113) Ticlopidine

PCI immediate 65 (48) 32 (71) Clopidogrel
PCI delayed 13 (9.6) 4(8.9)
Radial access 55 (70) 28 (78)

Unfractionated heparin

- Enoxaparin
Coronary stenting 73 (96) 34 (97)
BMS/DES (%) 46/54 44/56 GPIIb/IIa inhibitor

Procedural success 74 (97) 35 (100) Bivalirudin
CABG 9(5.8) 1(0.6) Fondaparinux

Surgical success 9 (100) 1 (100)

SEEL § 0 xsr b o
L sy Stefano Savonitio

Date: 29Aug, X o .t Date: 29 Aug,

Therapy at discharge Adverse clinical events during index hospitalization

Early Aggressive Initially Conservative
Early Aggressive Initially Conservative (n=154) )
(n=154) (n=159)

Death N 8(5.2) 5@3.1)
Myocardial infarction 3 (1.9) 5@3.1)
Severe recurrent ischemia 1 (0.6) 15(9.4)
Heart failure 11 (7.1) 4 (2.5)

Aspirin 88 94

Ticlopidine 1.9

Clopidogrel 83

Betablockers 60

Cardiac arrhythmia

ACE inhibitors / ARB 85 319 3(1.9)

Any stroke / Disabling 2/0 1/0
stroke

Calcium antagonists 29

nitrates TIMI major bleeding 0 1 (0.6)

statines 84 CABG-related 4 (2.6) 0

bleeding/transfusion

diuretics 53 Infection/sepsis 2 (1.3) 1 (0.6)

Date: 29 Aug

SWELL F 0 x5 Fis b
L . 1 Stefano Savonitto

. Date: 29 Aug

WL 5 0D

) o
, Stefano Savonitto




Outcome

Death 22 (13.8)
CvV 16 (10.4) 18 (11.3)

non CV 3(2.0) 425

17 (10.7)
Infarction

Rehospitalization 22 (13.8) 0.81 (0.45-
for CV causes of

evere bleeding

All cause death

Logrank P

Date: 29 Aug

Logrank P=0.65

TR -

T ——

HR 0.87; 95% CI 0.49-1.56

Rehospitalization for cardiovascular causes or severe bleeding

e

£ -
: -
% . s La—
i ' la
¥ - HR 0.81; 95% CI 0.45-1.46
H e | Logrank P=0.49
- b —

Dy T 0w

Kaplan Meier survival without primary endpoint
according to troponin status at trial entry

Elevated troponin (N=190) Normal troponi

o

B magrt o e

HR 0.43; 95% C10.23-0.80
Logrank P=0.015

HR 1.67; 95% C10.65-3.70
Logrank P=0.24

By o

29Aug

o
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HARDIONSIT,

Primary endpoint

HR 0.80; 95% CI 0.53-1.19
Logrank P=0.26

T e —

Myocardial Infarction

HR 0.67; 95% CI 0.33-1.36
Logrank P=0.27
e —

Date: 20 Aug,

ROk \BGiREVa €1
Rac va<i

BC:H \BGHGEL GDI

e \p@REVOI=1
BCk \BGH=EVD<1

Initially conservative better  Date: 29 Aug,

al entry

Normal troponin (N=113)

HR 1.67; 95% C1 0.65-3.70
Logrank P=0.24
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Conclusions

(with the caveat of a subgroup analysis of an underpowered trial)

In elderly patients with NSTEACS and no emergency indication
for coronary angiography, a systematic early aggressive
approach confers significant benefits only in those with elevated

troponin levels on admission.

Coronary revascularization using preferentially the radial
approach and a moderate use of i.v. antithrombotic agents is
extremely safe in patients who don’t have severe renal

dysfunction or recent bleeding.

Date:29Aug, ,
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Why does the implantable cardioverter-defibrillator not
improve mortality early after myocardial infarction?
Insights from the IRIS trial
Discussant
C. Leclercg
Service de Cardiologie
Centre Cardio-Prneumaologigue
Rennes. France

Presenter Disclosure Information

Christophe Leclercq, MD, PhD
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Research Granis: Boston Sclontiffe, Modtronle, Sorin Group, 5t Jude
Madical,
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Sorin Group, GE

Stock Options: None; Salary Support; None; Speakor Bureaw: None

Rationale of the problem?
« Curmant guidelines for ICD implantation for p ¥ prawention
exclude patients with recent myocardial infarction, Le. within
tha first 40 days (ESC, ACC, AHA and HRS guidelines).

*  Patients after a recent MI have a high risk of SCD

i

o i B 11 § s
armi e bmmeaerr
¥ [

o

M el s

Soloman. N Engl J Med 2005, 252 2581

s an ICD implantation aarty aftar MI affective to reduce mortality?

-

DINAMIT ftrial : (LVEF < 35% and cardiac autonomic
dysfunction)

+ |IRIS trial: (LVEF < 40% and HR > 80 bpm and for NSVT)
# Decrease in SCD offsets by an Increase in non SCD

KD Canpral o Mzegind Rmaaitis

il Rars el Rard Marsrd 35N O B i
wvanli  (Wiwar] avenls  (imar Papia

Desath from any causer
| DINAMTT | F e i | Tl ] __Iol EmM-13  am

IS ] TTMSI TA 1o ANI- 138 01l
Arrhythmis Desth i
Cniceld LRI 14 . 13 oAL PXl-0al__ pocs
I. gy dtaus JE W] 44 20 0N BR- 1M Ak
Non-Arrfyitimic Deaify 1
DA T aagre g2 DML LS LE: L0-RTB 00N
| s PR T 195 TIP-IM oot

Summary of the 2011 IRIS results

ICD reduces SCO0 anly within the 2 first yenrs
Higher NSCD mortality with ICD espocially after 3 yoars

5 %

+ Age, multivessel disessa, wida QRS, NYHA %, low LVEF and non
optimal modical treatmant am independent predicions of mortality,
{MADIT, SCO-Haft, nnd DINAMIT)

* No efficacy of ICD to mduce 5C0 In patnts without mperfesion
but anly 81 patienis ....and these patients were excluded becauss
of the divergence of tha results with the ather populations. .. 777

¥ RV pacing Incresse mortality (lack of data in IRIS trial)

¥ Appropriste iharaples were associsted with an Increase in mortality
uspecially non SCD ([MADIT, SCD-Heft, COMPANION.. snd
DIMAMIT)

Role of appropriate therapies

+ Secondary analysis of the DINAMIT trial wusing a
competitive-risks analysis and an adjusted time-
dependant analysis

+ 3 groups: no ICD; ICD without appropriate ICD therapy
[AT) and ICD with AT

+ Patlants with AT had a > 2-fold Increase in all cause
martality especially in non arrhythmic mortality

- Bame LVEF, same acule reporfusion raie for the 3 groups bul
less PTCA In the AT group
- Patlents wilh AT had more M1 befors the Index Infarct, mors
HEVT, more HF bofore randomization and less B-blockor
- Mere intarcurrent clinical evants after randomizastion
= UA or M 2% versus 16% (Mo AT} and Z3% (conirol)
= Wow HF: 4% versus 31 snd 28%

Dorian, Circulalion 2010, 122: 2645-52




Complexity of the problem

—Ventricular arrhythmias may enhance cardiac
deterioration and increase risk of death

— An intercurrent cardiac event may cause VA

—Therapy (shocks) may directly or indirectly
increase  mortality (importance of the
programming of ATP)

— So why does not the ICD early implantad after M|
reduce total mortality: so far no answer.....

—~No evidence to support changes in the
guidelines

Bivantricular Pacing Superior to Right Ventricular
Pacing in Bradycardia Patients with Preserved
Systolic Function: Two-year Results of PACE

‘Chmih-Man T, ‘Fang Fang, “"alfiey Wing-Hong Fusg *0ing
Thang, *Cemar Fazsll, "Gasiris) We-wol 1ip, HHoessin Antan,
Haerbah Thi-Flin Chan, " Joseph Val-Soen Than

PACE study

Steering Commimies:

= ML Yu, G.W.K Yip, @ Zhang, .Y 5. Chan, The Chinese Univeruity of Hong
Kang: J.W.H. Fung, Norh District Hospilal: O. Razall, M. Azlan: Hational
Heart Institute

Echocartiograshic Core Laborstory:

= GUW.K, Yig, C.ML Yu, 8. Zharg, F. Fang, The Chiness Unheruity of Hong

Clinicsl Evant Comemifies.

= W. Chan, A. Chan, The Chinese Unbveraity of Hong Kong; W.L Chan, Alice
Hao Milis Ling Netharsols Hospilal

Othar Investigators end ineitutions thel penicipasd i ths PACE study:

= Allca Ho Mis Netharsols , Hoang Kong ~ H.CK. Chan, WL
Chamn; Prince of mnﬂ%uuumm al Hong Kong -
458 Chan, CNL Y, G.WK. Yip, AKY. Chan; G.C.P. Chan; Hational Meart
Iratitute, Kusls Lismgar — 0. Racsli, H. Axlan, K.H. Lam; North District

Hospital, Hong Kong - J W.H. Fung, K.H. Yiu
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* “Biweniricelar Pacing Is Superior fo Right Veniricuwlar Pacing in
Bradycardia Patients with Presenved Systallc Function; Two-jaar
Resuits of Pacing fo Avoid Cardiac Enlargement (PACE) Trial™

FINAMCIAL DISCLOSURE:

* Comuuting fews from Fiipe: ieciors fems from GE 51 Jode Mecic sl Philipe

Myeftranic, ssif Baglon Sceadific. amd massciy grants from Seanf-drvendis, diamg
Korg ame PR

This study mas supportod by & ressarch grant fram Modiromic fre.

UMLABELEDAAFFROVED USES INSCLOEURE: Nons

- -physlalogical Pacing leads to dyssynchronous contraction
= Exerts deleterious effect with a high RVA pacing on :

= Left veniricular systolic & disstolic function
= LV adverse structural remosdeling
+ Adverse clinical cutcomes

= Sahstion : reduction of the pacing percentage to minimize the
harmiul impact
= Impoasible for thase with high degree of heart block

It s & bad plan thal cannot be alened

—— Publilius Syrs

Background

Bivantricular (BiV] pacing

= Attenuation the dyssynch contracti

* Presarve left ventricular function
= Avodd tha lall ventricular remodeling
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PACE study

The Result of PACE study al 1-Year

Bivenrricular Pacing in Paticnts with
Bradveardia and Normal Ejection Fraction

Extended Follow-Up : Rationale

« |n lomg-term cohort sludies the percentage of pathents with LV
dilatation and npalned LY o;cction fraction [LVEF) was
significantly higher than in short-4orm follow up studies

* To date, theme ore no data from ramdamzed trial on wimthor e

dafotorious effoct of RVA pacing and the protoctive effect of BiV

pacing pers st with Ume

Patients Selection

» Patlants with nosmal LY * Peruintort wirisl fibeillation
ajection fracthon | & 45%) = Acuin coronany ayndrome

= Wik standard pacing = PercilBneous COMmRary
Intcaticns Intervention or CABG <3 months

* Life sxpectancy of < monihs
= Hisart traraplamt reclpionts
= Pregrant woemsn

Study flowchart

ey o S Py e
ot nyem— -y i [y e ey B
—— - -
——— ey
Sl

Echocardiography

I
I — &

Mography (X1 & O-Lab F.0, Philips, Andoer, M)
=LY el L ¥ indas
= O drse aralyss bleded 10 restmant snd clinicsl dais

= Inded ST -l i 2 K AT (9 L L BT BN (LY weluma)
= Biinded o ared wh QRS aan

= f=min hall walk disisnos

= Cruslity af lile scores (8730 healis sy pusshicrnasre)

« Basaline, 1 mondh, 1, 8, 8, 12, 18 and 34 montha

Study End-points

Co-Primary End-paints
= LV ajection fraction
= LY end-systolic volums

Secondary End-points

= LV and-diastolic volums
= B-min hall walk distance
= Quality of IHe scoms

Echocardiography

LV sy=stolic dyssynchran

* Tissue Doppler imaging (TOI} to LV systolic dyssynchrony
ot baseline, 1-yoar and 2-year follow-up (Vivid T, GE)

= Systolic Dyssynchrony index asseased with 12- LV ssgmental
modal [Te-50 or Yu's Index, JASE 2008;21:191-213.), a cutofl value
>33ms defined significant dyssynchrony

L e R R
L] MR AE L e iy
[ . b |

M | [ ] | ]

Statistical Analysis

arHlysie onoond-points o

* Intantion-to-treat | patiants with =3 months follow up were includod

* For drop outs : analyzed by last-chservation-carded-forward
princigle

* Repoat moasurement analyals : difference in end-point among time
Intervals of baseline, first and secand year

« Deneral Liner Model : potential interaction of clinlcal factors on
primary and-palnts
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Comparison of Primary End-points
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Subgroup Analysis - LV End-Systolic Volume
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Subgroup Analysis — LV Ejection Fraction
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EF = 4% EF = G2.2% EF = E1.0%. BF = T04% EF =45.5%
EEV = ¥3.2 mi ESW = I2T mi ESWVw 2E 3 mi ESV= 112 mi EBV = ¥7.8 mi

* The autenided 2yoar folkow up | deleiarkous effect of a high perosrages PACE 2 year follow up resulls : Now available
of VA pacing on LY funclicn and advarse remadalling obesrved after 1%
ety online in “Evropean Heart Journal”

yaar cominued o progress ina d

Rediciion in LVEF ind increase in LVESY In the RVA pacing group wens
more dramatic 5t 1* year, 3 smaller armplituds but significant wersening
was ohisarved at I™ year Chan JY3 ... Yu CM. Eur Heart J 2011
= The chamge in LVEF and LVESY cormesponds io the increase In
Dysaynchrany ihdax () in tha VA pacing group. DI aaly incrmased in
ths AVA greap, bul wiss urchangsd In the BIV groups

The PACE shudy was the first randomined siudy to ahow BIV pacing
prodects sgairst the sdverss offects of RVA pacing on LY structurs and
function, ard the current exiendoed follow wup demonsirates that the
pridective affect parsiatn for 2 years

Adverse Remodelling

The 2-year follow-up in the Pacing to Avoid Cerdiac
Enlargement (PACE) trial confirms that chronic RV
pacing in patients with bradycardia and preserved
LV function leads to sustained and progressive

= \ Ga o S SR )
deterioration of LVEF and increases in LV volumes. « If progressive, leads to further deterioration of

LV function, LV dilatation, and eventually the
typical symptoms of heart failure,

Systolic Dyssynchrony

Primary End-points —

& A paing
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Recommendations

recamTyTssrced b rechacs
ot by

CHT-ACATO" shoud bae
CEPrE T WD MECLE

GO should recsive & CRT-DF

Levwel

CRT-PICRT-D" i IV Rl chm S
LVEFS35%, ORS 2120 ma

MYHA Brctow cass 10 la
LVYEFSES, CIRS5<12 e

monbsd

CHTMCATS" may bo HYHA Lpcton cass I lib
ke pd o epton LVEFE35%, ORS-C120 e

oty

" Rpssonable expoctation of survieal with good furcional slades for =1
year for CRT-D. Patenls wilh a secondary prevention ind

alion for an

i ot . 3250 M JREVEIR AT
Ewr o Feert Fall. D0 Mo 12011114
Wi, B S 15011 j0 1000

CRT-PICRT-D in patients with heart failure
and a conventional pacemaker indication

Key points:

*In patients with a conventional Indication for pacing, NYHA KTV
symploms, LVEF £35%, QRS width 2120 ms, a CRT-PICRT-D is indicated
AV pacing will induce dyssynchrony

«Chronke RV pacing in patients with LV dysiunction should be avaided
«CRT may permit adequate uptitration of beta-blocker treatment

Fur w3610 Sow BIGTT L NTT-8T
Ear J b Fall, FOrB oo 1) 177930080
[ T | YV A 1T

Response te CRT In primery and CRT upgrode reciplents with HF

Frticy Bk el Bur bums d

s m

NYHA Change

upgrade vs.de-novo

HYHA functional class shilt pro-mplantation

o lollow-up

+ 2367 patients in this analysis

+ 1675 de-novo implantations
= 692 upgrades

Issues

« RV pacing in patients with sinus node dysfunction
without AV block is not required and may have
resulted in avoidable adverse remodelling in these
patients.
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Issues Clinical Implications

* What amount of benefit would justify the modest
increased risk at implantation as well as the
increased costs of a device with shorter longevity?

Todays EHJ publications Bottom Line

Chan et al., Eur Heart J
doi:10.1093/eurheartj/ehri3s
+ If so, it becomes a good investment. Benjamin
Franklin put it well; "An ounce of prevention is
worth a pound of cure.’
Dickstein Eur Heart J
.dei:10.1093/eurheart j/ehr337 * In this case, it"s about 2 ounces...
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Subgroup Analysis - LV Ejection Fraction




Comparison of Secondary End-points

Parameters
&-min hall walk - meter

RVA pacing

Basaline 33902 34298

g
i

3611105

71.5417.8

12-manth

Role physicalt Baseline

¥
!
£

34 H B B

&

;

P<0.05 among different ime interval

Heart fallure hospitalization

Tim#ilan

Comparison with RCTs

COh P CARESF REOWVERAE

e hawrric Fear Coamene {W
WA class B %)

LV ajection Fractisn (%)

LV ol ksl Sarrrwin e e
(1]

Atrial fibrillation (%)
ARCACED [N

Betatdochars (W)

Aoalerens aragone (%)

BiV pacing
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Comparison of Secondary End-points

P value
0.88

£}

B

&

Pre-implantation Data

Sermogrshics
—rl
[Age 2 75 (%)

e P e Bt odegy (N0

e,

Fant Hiwlory [5)

| Prior de

R - . R —— i g
Atrial fibrill o 3
|ﬁg|;_3 lt::rl ation (%) 2

—_ T Ll
QRS duration < 120 ms

o 150 . (%]

BiV pacing, preservation of LV function and remodaling
CHT Burvey

" Previous davice bmplariation end afriel fibrilllation wers exclutien eriteria

RVA pacing, progression of LV function and remodeling
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SHIT

Systolic Heart failure treatment with
the /[ inhibitor ivabradine Trial

Effects of heart rate reduction with ivabradine
on left ventricular remodeling and function:
results of the SHIFT echocardiography substudy

JC Tardif, E O'Meara, M Komajda, M B&hm,
45 Borer, | Ford, L Tavazzi, K Swedbarg
on behall of the SHIFT Investigators

-
’f !I Il Background
= Cardiac remodeling is ceniral o the pathophysiology of heart

failure (HF) and is & prognostic factor in patients with HF

Left ventricular (L) erdargemaent and reduced ejaction

fraction are powarful predictors. of oulcomes in heart failure

Therapeutic effects of drugs and devices on LV remodeling
ana associated with their longer-term affects on mortality

It iz therelore relevant to evaluate the impact of HF theraplas

on cardiac remodeling

Background

SHIGT

SHIFT is a randomised, double-biind, placebo-controlled
miultinatkanal frial in 6505 pts with chronic HF, LVEF = 35%
sinus rhythm and hear rate (HR) = 70 bpm

Patienis weara randomly allocaled io vabradine 5 mg bid or
placabo and the dosage could be adjusted to 7.5 mg or 2.5
myg bid depending on HR and toleratility

HR lewering with ivabradine led to an 18% reduction in the
primary endpoint of CV deathiHF hospitalization (P<0.0001)

Flavwamesry K ool & LAt 2000 176 55808

Sub-study population

611 patients included from
B9 centers in 21 countries
304 patlants JOT pathenis
Irabradine Placebo
| [T

Excchatord [Hedd b (b 10y

cardng T o Qem

208 patients
hvabradine {Full-Anal

Median sub-study doration: 8.1 months
Follow-up afler B-month echocardiagram: 18,1 months

Placebo (Full-Anal Sat)

Disclosures

SHIET

= Al auihors have received fees, research grants, or both

from Servier.

= The study was supported by Servier, France

Relationship between drug/device effects on LVEF
and prognosis in heart failure

Rm.0.51 SoAalty e

Favoradra
P<0.001
w Maitral

- Acdveren

05
o

Odds rotio for doalh in largo RCTs

1] n I M

Absoluls diference in change from baselins LVEF (%)

Brnme DiG o o J Ao Codll Cangiod 2010 58 399406

Objective of the pre-specified
echocardiography sub-study

SHIGT

To evaluate the effects of the |, inhibitor ivabradine on LV
remodeling and function:
* Primary-end point: the change in the LV end-sysiolic volume
Indax (LVESY|) from baseline to 8 months
' Secondary endpoints: changes duning the same intenval in
LY and-diasiolic volumes index (LVEDVI)
LY and-systalic, and-diastolic volumas (LVESVY. LVEDV)
* LV ajaction fraction (LVEF)

Baseline characteristics

SHIT

lvabrading Placobo
M=304 N=347

Mean age, years &0 58
Male, % B0 Az
KMean BMI, kg/m? 28 28
Mean HF duration, yoars [ | 4
HF Ischsomic couse, % BT 65
NYHA class N, % 40 48
NYHA class HI, % 51 3
Mean LVEF, % 3z 32
Mean HR, bpm Ta
Mean sysiolic BF, mm Hpg

Nean diastolic BP, mm Hg 7 75




Baseline background treatment

vabesding Flacobo
N=304 N=30T

Bata-blockar, % a2
ACE Inhibilor, % 83
ARB, % 12
Diurntic (axciuding antlakdo), % ar
Aldosterona antagon|st, %

Digitalis, %

Davices, %

Realative change in LVESVI
from baseline to 8 moenths

Whabrading

P=0.005 = = Placobio
e i

1A%

L T

1 =% o 1

LVESYE Laf veniriculsr and-sysiolic vollums indes

Changes in LVESY and LVEDV
from basaline to 8 months

SHIET

Bassline M8 . bassline E, 95% €l F valuo
LVESW, mL
Ivabeadine (N=200) 1218 & 5508 -130: 318
Placobo (N=203) 17228598 -13t3es CVAFITAW-S4] <00m
LYEDY, mL
fvabradine (W=204] T84 :E14 J4.T 2384

Plocebo (N=100] 17474678 -2at3gs -0 [178to-42] Do014

Absolute change in LVEF from
baseline to 8 months

% el b S

LVEF: Lah venlrcular sjeciion fraction

2011;6(9-10):216.

Primary endpoint: change in LVESVI
from baseline to 8 months

SH¢

E -5.8 [-8.5 to - 271 p = 0.0002

AaTOZ 03 A0S =1TA

852 B3B8

201 S R
a2 £287

. B

lvisbrading Placeta
W= M=203
LVESYTE Laft venlriculsr and-sysiolic wolums index

m]' Secondary endpoint: change in LVEDVI
f from baseline to 8 months

E .55 [-8.91a .2.0); p = 0.0012

A-TAL2188 A<1BE 180

LVEDWI, mLim’

Wwatwadinn Flacebo
K=204 Nm=ioa
LVEDVE Ll ventricnbar end-ciastalic volume index

SHIs

Secondary endpoint: change in LVEF
from baseline to 8 months

E= 2.7 [1.3 to 4.2]: p = 00003

ARAETT A=0.1 2 8.0

Ivabrading
=204

LVEF: Lal venincular sjection fraction

B 1= ana e ok ot s s

primary composite endpoint

4 18D [ C1 1,00 i 2.5 peD0d
LVESV 3 S8l ,_/—‘r_'_

LWESVI = 55 wilim®

LVESYTE Laf veniriculsr and-sysiolic ywolums indes
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Limitations

ed o clarify the ime-course of treatment

of evaluate the acut t of ivabrading
The beta-blocker dosage was similar lo olher necently
published dala bul higher doses can alfect LVEF
Drata reconded in patients with HR z 70 bpm, in sinus rhythm
and predominantly in men, which may limit generalisation
Oine third of patients were excludad from the anabysis, wsually
for reasons relaled to tha quality or collection of recordings

Available now online
European Heart Journal
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Effects of selective heart rate reduction

with ivabradine on left ventricular remodelling
and function: results from the SHIFT
echocardiography substudy

Jean-Clacide Tardil ™, Eileen OMeara’, Michel Komajda®, Michael Bbtim',
Jefirey 5. Borer ®, an Foed®, Luigh Tavazzi, and Karl Swedberg’, on behall of the

SHIFT bnvestigators

The Role of Ventricular Electrical Delay to Predict Left
Ventricular Remodeling With Cardiac Resynchronization
Therapy

a SMART AV substudy
By M Gold &l al
n Discussant
Cecilia Linde

Karoliv

Patient selection
Mechanical dyssynchrony failed in PROSPEC
QRS widih & LBBB

Optimization of CRT
failed in SMART AV

Tailoring of LV lead position
fo areas of viability
to area of latest activation by QLV

"L The SMART AV substudy

Conclusions

SHIGT

* Ivabradine reverses left ventricular remodeling in patients
with haar failure and LV olic dysfunction:

« Marked reductions of LV volumes
= Significant improvemeant of LVEF

* Thase resulls sugges! that ivabradine modifies disease
progression in palients with HF recelving background therapy

Declaration of potential conflicts of interest

» Research grants
The Swedish Heart-Lung Foundation, Medtronic

» Principal Investigator
REVERSE

* Member of DSMB

Biopace

Rationale for SMART AV substudy

The question — will addition of

Drug refractory | 4 Elpctrical +|'CRT
Symptorms dysspnchrony | -

Improve the response rate to CRT freatmant =60% 7




Resulls: CHT Raeponss &l § months by OLY Dunrfas in
426880 pis with NYHA (Il () IV HF, LVEF 26%, ORS 1581 ms

a8 | II

Highest vs lowest Q increased LVESV
response from 39 fo 68%

SLITOV [md)

QoL from 50 to 72%

)
e —— e
0 R (] L L

e i i ¢ e

TH - 83 | i

) | - 5
s M%)

L2 ] [ 1
s )

Highas! vs lowesd O frked fo furthir improved NYHA clasa

Conclusions Agree

» Addition of QLY on top of wide QRS and LBBB
linked lo increased response to CRT

Agree

« Optimisation of LV Lead position by QLV may
lead to betler response

But the
final answers not in this study |

Influence of Mitral Regurgitation on
Survival in the Surgical Treatment for
Ischemic Heart Failure Trial

Commentiary
Alec Vahanian
Bichat Hospital, Paris, France

2011;6(9-10):215. RIS}

Odds Ratio of CRT Response primary endpolnt LVESY
Multivariale Logistic Regrassion”

Dada Aatia (5% Cl), p-vaiis
oLV T
LWESY nesporms DO regersin

& uiribe v 1° guarls 100 {082 - 1 0S, DM L300 7S -2 ML 038
1 coanrtls v, 1¥ cuarie 18 1108 - 2.37), Do 188 (1 05 - 3311 003
A" guarts va, 1 guanile 3.21 (7,58 - 0.,50), 0.061 .73 135 - B.54), 0.008

*Adpmied for hasshes EF LVESY, ESiology of ME. LBES, Gender, NYHA, ORE and ago

Highas! ¥a lowi

Tha Role of Vantricuar Electrica’ Delay i Predict Left Veninoular
Ramodaling Wilh Cardinc Resynchionzation Tharagy
a8 SMART AV substudy

Conclusions
* Important objective
= "Easy” methodology

* Only 1 QLV/ pt

» LV lead position not controlled
= Observation time limited

» Effect on HF events?

The importance of SMART AV

Excellent platform for the initiation of a
randomised controlled study on
QLV guided LV lead placement compared
to anatomical location

Disclosure Information

A Relationshipwith companes who manufaciure prod ucts wsed in the
treatment of the subjects under discussion

Ralatiorship Manufactureris)

Speaker's Homorarla Edweards Lifescences

Cansultant {Advisory Board) Medironic, Abball, Valtech

# A large contemporary study, including well charactensed
patients with Low LV ejection fraction, and a long Follow-up
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IMR in Candidates for CABG and Low EF

Findings

= Moderale and severs IMR ara Trequent (1 In patients with
Low EF considered for CABG

= Patienis wilh *signdficant” IMR have worsa presanting
characteristics (highar NYHA classlilV, lowar LVEF,

larger LVESI, higher e ¥ operative risk)

Remarks
Limilaticns in the

Marging r

Patients with Moderate /Severe MR
undergoing CABG+/- MVR

# B1Pts, 49 underwent MVR
= Patients who undarwent MVR had
Mare pre op. PCI, worse LVEF, larger LVESVI,
More complicated post opera utcome
BUT

only 2% operalive mariality

Patients with Moderate /Severe MR
undergoing CABG+/- MVR

Remarks :
Decision of MVR lefi to the operator
Possibility of heterogeneily In repair techniques
Limitations in design: No RCT, no Mullivariate analysis

- Lack of information on; residual MR, re-hospitali

What is Needed to Improve the Evidence on
Usefulness of MVR in Ischemic MR?

& Dedicated RCT

& Improvement of Pre operative evaluation
Comprehenaive quantifcation of MR al rest and dynamic
ldeniification of predictors of recumence of MR
Myocardial viability

#» Evaluation of Technigues
Annuloplasty, Including dyniamic companents
LV = remodalling »

Perculaneous lechniques..

¥ ESCI/EACTS GUIDELINES 9

Combined CABG and: Clasgs* Livel*

All-Cause Mortality Estimates for
534 MED Patients by MR Severity

W D Paseed Flsties  BS% O
Remark:|s IMR « the chicken or the egg »
in patiants with IMR and LV dysfunction?

All-Cause Mortality Estimates for
195 Patients with Moderate/Severe MR

Mitrl valye surgery i indicatad in pationt
with 8 primary indication for CABG and
savenn schaomic mial regurgimion and EF
=R

Mitral valve surgery shou'd be considered (n
patignts with a prinary indicaton for CARBG
and moderntg kehagmig mitral regurgitanion
proyid od yalve repir is fpasible, and

|,'1_-|i|_|| med oy CaEr e =l M ErALons
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Comparisan af Three-year Guicome after PCT and CABG
in Triple Vessel Coronary Artery Disease
Stratified analysiv by the SYNTAX Score

CREDO-Kyoto PCI/CABG Registry Cohort-2

Hirmeki Shigmd, Seaichi Firzaki, Tabeshi Morimoia,
Firkark Frarakae, and Tobesbi Kmura,
o Pty of the CREIN-Kyento PCVOCA B regiintry colior?=2 inveriigators

Dot o Cardivdegy, Graduiie Schoal of MrSise, Kyain Ushonity
Pharmarrutizsls and Viedical Deviers Ageacy (FYIDA)

Hancarch bnstitutc far Prothurtian Do cogascnt - i) R S—

CREDO-KYOTO PCl/CABG Registry Cohort-2

Funding Source

Pharmaceuticals and Medical Devices Agernicy i Japai

Disclpsnres

Hiroki Shiomi: Nething to disclose

Rackground

* Three-year results from the 8YMNTAX trial showed that cucess risk of
PCI relative o CABG was significant in terms of all-canse death and
a compasite of DeathMUStroke in the triple vessol discase subsel

The SFHTAK Masl 1 go o Brialti

o WO b [
- -
- - - -
| [ ]
o - u
. =
- "0

A Bosppetens ol al. Diad Hemn 130 )

Backpround

* The SYNTAX trinl also suggested thal PCT was associaled with
higher risk for Death/MEStroke in paticnts with stermediate or
high SYNTAX Score, but not in those with low SYNTAX Scorc.

= However, the limitation of this observation in the SYNTAX trial
wis wpparent lack of suwistical power in evalumting this endpoint,
e STRTAR Ertarl b woer Bewwbtn

T e

Praadrigh 'W, dele ot @l TCT Z0i0

CREDO-KYOTO PCE/ CABG Registry Cohort-2

rhit 7

CABG g potad 2076 patieniy

* Consecutive Pativaty Undergeing First Coronary Revascilerization

*  During Januwary, 20008 and December, 2007
after approval af DEX in Jopan

*  Multf-center Regisory mmang 26 cenders fn Japan

CRED.Kyoio PCVCARG Regisiry Cohore-2

Participaring 26 sewnters and Inveutgeror:
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CREDG-Kpoto PCECABRG Regisrey Colore2
Participating 28 centers and Investigators:
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CHETHF Kyoto PO ARG Hegistry Colsort 1
PCT Ak D30RT patieiin. CARG Asm 21T palictila

| AN (=500
FCi dT70pm CABD 1T1p

Single of Double veussl diveass
= [FEEITT)
FOI A18Eps CARG Mopm

o Lt Blin diseass [re 10059
P didpea CARGH dalein

Cutrens Study Pogulatim
Triphe vessel devease:

TR patienis
1 Arm CAHE Arm
1823 patisnis 1156 patisnis
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CREDOQ-KYOTO PCTY CABG Registry Cohbort-

Primary Ouicome Measure

*  Composite of Death, ME and Stroke

Secondary Outcome Measures

* ath

»  Cardiae Death
« MY

« Stroke

* Amy Coronary Revascularization

Baseline Characteristics

[ =] (4.1 1 P wabes
Me=nliai ul patieits Ll 1=
Mg [paaril Lo ¥ i RADEAN « i
Apa == T yman Bl LR B (A «_ It
Bhads A0 L] R T L
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Baseline Characteristics

Procedural Characferisiios
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Stroke Any Revascularization
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CREDOE FOTE PONCARG Repinry Cabary CREDOE FOTE PONCARG Repinry Cabary
Stratified Analysis by the SYNTAX Score SYNTAX Score Distribution
Carreni Mudy Papulabcs
Trighe 1 ; Eadwre Cohort | n=2R 1200 0%)
198 aticms
PO AFm € ARG Arm
| KX pabiows 1 15 part i
L : 230 = .2
The SYNTAX score calculation g
n=281E (3% ; . i
) . - PO v w1 T03: 0l 29 CAB arrm for= 10N SR 1%
SWATAN wore available SYNTAX srsre snvallabls E
e TR %) | I'WTD_‘.IH |
= The SYNTAX soore wan caloalssad by the dedicaled SYNTAK soore committes.
* Al meabynis were condociod in s blindad fiahicn i the clinical data T m mom W - N EE LR
Nlzzn mee 206 = %1 Wiewy weey, M0 = (24
CREDNEHFOT FONCARG Begiry Cobers-J CREDE O TR PCETCARNG Regiry Cabest.2

Death/MI/Stroke Death/MI/Stroke

Law SYNTAX Seare {2200 ] = Lose SYNTANX Sovre {213 |
bl BB, §8050 0 5 | D6 plUAs-0 5 ': A # A frred TLH @S0 Ly 0 Py | B3 80} l
i e BE -
Intermpstiste SYNTAX Scare (245 <28 | = Amtermesiate STNTAX Sowre (235 <48) I e
vl o 1ML 9% L i B30 a0 E-] R | R Al il TR (9SG 3440 BN 1 BSY I
High SYNTAX Score (213 High SYNTAX Scove (213) ] -
Unsljosend R S9%C LE DAf {11829 i R Adpomand TER e$2°50 00 | 3% (ot 2 %) I

CREDNEETT PV ART Ragisiry Dby

R FEFT POMCANNG Bty Calirs-d

Deatlh/M EStroke

Summary
PCE Arrer _ LA HE Arm
- I el = Coansistent with the observation in the SYMNTAX randomized trinl,
ol — W T us compared with CABG was associnted with significantly

higher risk for seriows ahverse events in patients with TVI,

* The excessive mortality in the PCHgronp was mosaly driven by the
excess of noi-cardiac death, while the risk for cardiac death was
sirnilar between PCL and CABG.

+ Prowective effect of CARG for myocardinl infarction was partculardy
remarkable.

R B D PUPTARG Reginry Cabars§
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Summary Conclusions

* Clinscal outcome after PC1 was adversely influenced by the meneasing
SYNTAX scores, while outcome aller CABG was not afTected by « CABG would still remain the stundard treatment option in patients.
comalexity of corenary ansomy, with TV, particularly when their SYNTAX scores are hagh.

* Unmabjisted nisk for serious adverse events was nol significantly * Use of PO in patieats with high SYNTAX score should be seriously
different between PCLand CABG in the SYNTAX score low and

discoumaged unless the operative risk is prohibitively high.
intermediate tertiles.
+ Selection of revasculuriztion strategies in TV patients with less
» However, adjusied analysis suggested that I'CI as eompared with coanplex coronary anatomy deserves luriher considenition,
CABG was associsled with sigmificomly higher risk for senious

adverse events aven in patients with low SYNTAX score tertile.

CREBE TR0 POPCARG Ragiry Cabere CREBGE TG POPCARG Regiry Cabers-§
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ECOST Studs’p Meda, Sanofi-Aventis
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E__} Background 1 Home Monitoring system

The implant rate for 1CD in the preventlon of Sudeaen Casdisc
Death has reachad 'n 2010 an avarage of

s 250 por mllllos sopalst'on n Eurape
&S por milllan popaist-om o LISA

alowd the tranamission of disgnastic data from the ICD 1o
BAYVL AT By

Communitation By a radiofrequecy Drasamitter circuitsy
B |m the 10K

& &°d trarsler: data brom the 1CD (0 & service certer
bR ol [ERlling wis t5e Card omssdan (et

Date recepdion by the service cenler a 1 ganeraiagn of @
cardlslogec feport gocesalale online by the physiclan via a
SECUre Iintermal acoess

HASSEHRA 2008 expert consensys on the monitoring of
CIEDS points out

Tt potmrtial of remate JCOH fodlors U €0 inoroase patkent safoty
and Coivven ence

The nieed of prools with clinkcal studies
Remaobe follow-up of [CDs (TRUST) has been demonstrated (o

] i
reduce the rumber of In persan device F.U, without I B 'ﬁ E | f...
increasing death, strokes and 1CD refated AE requiring JJ Ll

- Potential plerta to the physichan of clinical or technicnl gvents

surgical interventions Tpiiny ol P— . i ooy iy i
4 - Smda g s [ gty e e e i
+ Global cardiovascoutar safety of Remaota [ 10W-Up MEmdns
uncertaim

Bialrondk Horma kanitanng®
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= We hypothesized that ICD folow-up with Homa Monitoreng "
would be safe and cost-effective when compared with

Objective: Evaluation of the effectiveness of
stardard amboulatory follow-up

Home Monitaring on:

- Inappropriate therapies
Safety was defined as Major Adverse Events (MAE)
inciuding

- Death from any cause
- Major cardiovasculkr 3averse event
- Major device-related adverse avent

Number of 1ICD charges

* Objective: Cost of Cara in ICD recipients
= Adverse Event{AE) was defined as major |f (not available)
Fatat or ile-srrestenang
Prompts of pPoiongs § hospioeeation
Causay rmujor or peemprenl disabdliTy o injesy
Hpguires an alarvenban (@ preoert perrmaset irparTTae o garage
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3 Study Design E ) Inclusion / Exclusion Criteria
) bl -
» Designed to detect the men-inferiority in the primarny end paint: Ky Inclusion criterins:

- B0% power I mbinm ar sipsgie or dics) chathibes 100 [ st CRT

5% significance level
- Sample ire feguirement af 400 patients Kay Exclusion criterias:
WYHA class 1V

» Randomized controlled trial z .-'\-:-I“: :. . _-_":-: .“,'._ _—I-:a--- LI'.. P prgndan 0orting M B

Randomization on a 1:1 basis 1o B ARSI AT
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Remole Monitoring Follow-up
N,
In=Person Follow-up

Study Flow E} ECOST Study Sites

M
e

I | 433 patients wero enrolled,
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E } Primary End Point by Component

Cardiovascular MAE CONTROL
Mor mgnificant diffenenos i
Evants | Patiamts
11 " I 1
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Device related MAE
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E jPrimary End Point by Component
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« Donth ocourred in 20 (9.0%) satiants (0 e active group and 30 (9.45%)
patients in the contral group

& No sigrifcar diferenoe Dobween groups
Deaths m
MEruhe | 1 g
At Balles 7 &
trfarctinm ] 1
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Vil | 3
TOTAL 20 [9.0%:) 10 (9.9%}

EJSechdary End Point: Effectiveness

[nappropriate Shocks (IS)

« FEmote Moniiosng asocialen with a 52% reduction o e number of
pationts with inapprogrizte shocks and with a 73% reduction @ the sk

0 1S relabed hosptalizatioss
CONTROL L
213 wilue

Humbar of paflints sith @i 1§ 11 (5:0%) 37 (104%) 003

Wumber of 1S deliird I fLE ]

it per pibienl .53 13.0425.2 0.08
Rarg= |1-8) [1-B7)
Mirmber of pailenis hoapiiolissd | it 0.2

E)Secondary End Point: Effectiveness

Charged shocks

L p<0.05
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) Secondary End Point: Effectiveness

Delivered shocks

TR E e FU T STl

p<0.08

&= Rormate Mantoring asssc
wWith & 71% redection b5 the fsk
o delivered shocks
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E ) Conclusions

« Davice management of patients with [CD using
Home Monitoring™ system with daily telemetry
is safe

« It is not inferior to conventional In-person
follow-up

« Remote follow-up is significantly associated
with:
« Reduction of 52% in the number of patients with
Inappropgrinte Shocks

« Remote Monitoring might scon set a new gold
standard of care for the FU of ICD recipients
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Discussant-ECOST

Remote Monitoring of ICD Patients

Current clinical evidence from large scale RCT's:
based on surrogate endpoints

- TRUST (N=1339 pts)
Number of total in-office device evaluations
Reduction by 45% without affecting safety
hedian time 1o evaluation: <2 vs 36d (P=0,002}
- CONNECT (N=1997 pts)
Time from clinical event to clinical decision.
Reduced from 22d 1o 4.6 d (P<0.001)
Lenght of OV hospital stay: 3.3d vs 4,0d [P=0.002)
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ECOST and EVATEL

First randomised trials with rabust clinical EP
= Nearly similar design, inclusion criteria and
endpoints

= But, different objective:
- Safety (MAE) > Efficiency in ECOST
- Safety and efficiency (MCE) in EVATEL

Clinical safety of Home Monitoring

TRUST: Secondary endpoint ECOST: Primary endpaint

Cantrol (10.4%)
'% I
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Hypotheshs of non-inferiority validated in ECOST

ECOST and EVATEL

Global results

- ECOST: Home monitoring non-inferior to
Standard care (In-clinic visits)

- EVATEL: Non-inferiority non validated;

No significant difference between
Telemonitoring and Standard care

ECOST and EVATEL
Differences between studies?
ECOST EVATEL
Sponsor industry  Institutional/Gov.
Nb systems tested 1 (HM) All available
MNb patients 433 1501
Ffu duration (ma} Mean=27 12
Baseline characteristics
Secondary prevention 47% 35%
1-st implant 85% 100%

ECOST and EVATEL |

Concordent results:
As compared with Standard care

- Remote monitoring of ICD patients is clinically safe

= No clear evidence that RM can contribute to prevent
major CV events (even if favorable trend in ECOST)

- Clear evidence that RM reduces the risk and number
of inappropriate therapies: RRR=37-52%

- Significant reduction on charged shocks and total shocks with
HM: possible impact on device longevity [ECOST)

- RM cost-effective? No clear response at that time
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| EVATEL Study

Remote follow-up of patients implanted
with an ICD: the prospective randomized
EVATEL study

Philippe Mabo, Pascal Defaye, Nicolas Sadoul,
Lan-Mare Davy, san-Claude Deharo, Salem Kacel,
Eric Bellissant, ean-Claude Daubart

Sponsor : Rennes University Hospital, France
Grant : French Ministry for Health
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Background

= Implantable cardioverter deflarillator (1ICD) has baen
shown Lo be eflective to reduce martality in selecied
pationts.,

* The expanding indications of this tharapy will have an
Impact on the lollow-up (FU) strategy.

Currantly, regular in-gffice FU are scheduled evary 2
months,

* I this contaxt, remole device FU appears o be a
pramising technigue, allawing te transm it infarmatian
aboul the device status and delivered theraples, withoul
the need for In-affliee visH.

EYATEL

Aims of the study

To evaluate safety and efficiency of ICD
remote FU as compare to conventional in-
affice FU

Costleffectiveness evaluation

ETiLITEL

Study design

+ Randomized, prospective, open-label and
multicentre French trial

+ Two groups
= Control (C) : conventlonal in-office follow-up
ot the Implant centra evary 3

months
- Remote follow-up (R): remote transmission
to the implant centre

avery 3 months
» One yoar FU

+ In office visit at 6 weeks and 12 months for all
patients ETLTEL

Selection criteria

* Inclusion criteria
- Adults over 18 yoars
— Firat implantation of o single or dual chambar ICD
= Primary oFf secondary praveniion
= ICD with dats transmissian festuras
— Phone netwark compaltible with remote transmisslorn
- Ability to corfectly use the tranamiasion system
= Written Infarm consanl

» Exclusion criteria
-~ HYHA class IV
- LHe sxpectancy < 1 yoar
- CRT-0 indicalion

EVLITEL
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rimary endpoin .
P ¥ ondp t Main secondary endpoints
« Combinad endpoint
* Rale of major cardiovascular evenis ({MCE}

oacurring during tha flrst yoar afier ICD

implantation

Time to onset of the first MCE
One year survival distribution

Death (ol causes) Rate of cardievascular hospitalization

Hespltalization for a cardiovascular Rate of ineffactive or inappropriate ICD

s¥ant theraples
Ineffective therapy

Cost/effectiveness analysis
Ineppropriate therapy

Evaluated on the §5% confldence interval af the

MCE rata difference betwosn the 2 groups with a

non-inferfority margin of 5%

ETATEL EVLITEL

Flow chart

[ Randomized patientans |

s

Sample size

« Non inferiority hypothesis + Allecated ta € n e T80 Allocated to Rm = 76
mol recaes BHace sd iraeresntion ng i b 2okt recaren aiocsiad misrventanne §
+ Expacted rate of MCE in the contrel group : ¥IC e SN ey Dyl R
Vi giamistom wd CAT-0
20% I
= Tus [(Romote aroup n = 7
+ Mon Inferiority margin = 5% @ m.
« Power : B0% - Risk : 5% L Ty ———ay L P Te—
cluded frem analysis n =
EFcluded from amatysis p=
aiysed by intent to treat alysed by intent 1o treqt
Sample size : 1600 | T LEBLL 1 ’1“ =141

4 péfi'ﬂls- | m=itan h'—ﬁiu-'lulhull CEX LR |'l-||:n||—.l1:=-mmu MCE nfs 45

1

Reasons for switch

ICD manufacturers and types

Cantrol Ramote
n=1 = 55§
Cantral RaFiale 1
L FPTTINE METWETK T
he.143 B TAN caompalilvle with remote ~ 37 (8R.2%)
Manufaciur | Blolranik 318 (43.0%) 00 [41.1%) FRHREHE BT
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Boazan. 20 (5.3%) 3% (4.T%) Ayalam
I:!n_u_l!!-nll: a a PatisnT wasl 1 [100.0%) d(TO%)
Medlrenic 229 {30_5%} 23T [31.6%)
Patisnd condifion requiring 3 o
(3.6%)
B didn 108 (T21.1%) 10 [32.8%] conventionsl closs follow-up =
Mudical
Type Bingie S0 (ET. 1%} AEE [B5 %) nknawn = 1(1:8%)
chambaer
Dusl cham bar TaT (31.0%) TE0 (DA% Cther a 10 (10.2%)
gl implasied devican Ir;.::::::::.-.. al patinnia
tvaTel E YA

. Population Characteristics (2)
Population Characteristics (1)
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Primary endpoint (1)
{Deaths CV hospitalisstions lneffactive or inappropriala
tharapy)

Intent {0 treat analysis [M=1400) - Nan-Inferiariiy
hypoibasls

Caniral Fimete Bittada s
n=Fi4 == T4 {Rata)
Wursbar af paiianis whik af fweel T ELET LT L ELT] u_i'?- 171
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analysis

Primary endpoint (2)

41 61
Par-pratocol analyais I- : I
i =30 | 64
rﬂ::::.ali'::arbnrlly I I,' |
A ] - 5%
EViTLEL

Time to the first major cardiovascular

Logorank 1 B = 81307, p = 6,790
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. Cantral
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Time to death
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L T ]
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e Conirel
Remote
FETETEL

Secondary endpoints

Control RAemots vl

n= 738 = G
Hospltallzaiion for & cardiovascslar | 152 {20.0%) 172 o.8828
avEnt |2A.T%)

Inzpprapriate or inelfective therapy | 80 (0.1%) 30 (%.4%) | 0453
Ineffective thearapy 8 j0.TH) @ jo.enj o.a88n

fnepprogriate tharapy AN {T.5%) J3fA.TR) | B0

Bath b mwr ey o pablas [pecrmatngaii

EVYITEL

Study limitations

¢ Included population < calculated sample size
inclusion period limited to 2 years

Some differances at baseline between the 2
groups with possibly sicker patients in the

remote group

+ Switches from remote to control group
mainly due to phone network connexion

+« Short follow-up

Conclusions

+ The non-inferiority hypothesis between the two
groups was not validated.

» Movertheless, a differonce beiween groups on
the primary endpoint has not been
damonsirated.

« Mo difference in terms of survival.

+ Significant reduction of inappropriate
therapies in the remote group.

+ |ICD remote FU may be proposed as a safe
alternative to in-office FU.

EVATEL

Thanks to all investigation
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Antibody-coupling and targeting of Ultrasound Imaging of Thrombi
microbubbles to activated platelets

allows molecular imaging of thrombosis
and monitoring of success or failure of
thrombolysis using
non-invasive ultrasound.

* Long sought-after (e.g. diagnosis of myo-

cardial infarction)

— Early and rapid diagnosis

« Fast invasive or non-invasive therapy

— Monitoring of success or failure of fibrinolytic

K. Peter, X. Wang, C. Hagemeyer, J. Fu therapy
E. Leitner, I. Ahrens * Early decision towards an interventional

approach

No disclosure

i Overall, such a technical advance could substantially reduce
35' MOMNASH Uni : morbidity and mortality of myocardial infarction

Targeted Ultrasound Microbubbles (MB) Activated GPIIb/IIIa: The Ideal Target for
Ultrasound contrast = Echo enhancers Molecular Imaging of Thrombi

Increase the backscatter by > 300 fold
Platelets are the central component of clots

Each platelet expresses =~ 80,000 GPIIb/II1a
Absolutely specific for platelets

Gas-filled bubbles that are encapsulated by a
biocompatible lipid or protein shell
Targeting of bubbles towards clots
Change in confirmation when activated
> Coating of MB with antibodies Recombinant antibodies for specific targeting

directed against clot epitopes of activated GPIIb/IIla receptors only

Single-Chain Antibody (scFv) Aims

Small recombinant ’ e Coupling of scFvs to microbubbles and

antibody fragment targeting to activated platelets and thrombi

scFv

Tragmacni

Non-immunogenic

Easy to modify

scFv,..Lss (targets activated platelets)
— Ligand Induced Binding Site on activated GPIIb/IIla

scFv,,, (non-targeting)

Generation of biotinylated scFvs

, Functionality of scFv Constructs
Molecular Biology

— Genetic fusion of the scFv with avidin
— Production of biotin-labelled scFv in bacteria
— Purification of biotinylated scFv

ﬁ Western blot

+

avidiy it
Vector .
T hesriction digest

* Successful biotinylation * Specificity for activated
and purification of scFv platelets

Flow cytometry




Targeting of Microbubbles to
Microthrombi

Microthrombi

Microbubbles

- Control-MB

Non-conjugated Conjugated with scFv,

o

LIBS-MB with
LIBS-MB Platelet Staining

Conjugated with scFv, ;1 ps Fluorescence staining

Strong Adhesion on Microthrombi as
well as on a Platelet Monolayer

* Platelet microthrombi * Monolayer of
activated platelets

-
High frequency small animal ultrasound scanner
40 MHz transducer
Carotid artery of a mouse
— Small diameter of 300 to 400 pm
— Ferric chloride injury

— Platelet-rich but non-occlusive thrombus

Minimal Attachment of MB

Ultrasound imaging: vaguely distinguishable thrombus

Post digital subtraction: only non-specific movement artifacts

2011;6(9-10):234.

Adhesion of Microbubbles on
Activated Platelet Monolayers

Control-MB

Aims

Targeting microbubbles to activated platelets
and thrombi by conjugation to scFv
Identifying thrombi in vivo via non-invasive
ultrasound based molecular imaging using
targeted microbubbles

Injection of Microbubbles in Carotid Artery

Minimal Attachment of Control-MB

Ultrasound imaging: vaguely distinguishable thrombus

Post digital subtraction: only non-specific movement artifacts
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Strong Attachment with LIBS-MB

Ultrasound imaging: bright thrombus area

Post digital subtraction: strong green thrombus area

*  Monitoring success or failure of
thrombolysis with targeted microbubbles
— Treatment (UPA) or Control (Saline)

Conclusions

Targeted microbubbles bind specifically to
activated platelets in vitro and in vivo thereby
facilitating ultrasound molecular imaging of
thrombi.

Thrombus size and its reduction following
pharmacological thrombolysis can be monitored
in real-time, offering early diagnosis and
monitoring of therapeutic thrombolysis.
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Future directions

* Development into a promising diagnostic tool for

clinical use for early detection of thrombi
— Carotid artery (prevention of stroke)
— Cardiac chambers (therapeutic implications)

— Coronary artery (early and rapid diagnosis of MI)

Biocompatible conjugation

* Sortase A + GGG-malamide + MBg

Lonos !

Ta et al,. Circ Res. 2011
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Antibody-coupling and targeting of
microbubbles to activated platelets
allows molecular imaging of thrombosis
and monitoring of success or failure of
thrombolysis using
non-invasive ultrasound.

K. Peter, X. Wang, C. Hagemeyer, J. Fu

E. Leitner, I. Ahrens

No disclosure
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MITOCHONDRIAL LOCALIZATION UNVEILS A
NOVEL ROLE FOR GRK2 IN THE REGULATION
OF OXIDATIVE METABOLISM

Anna Fusco, Gaetano Santulli, Daniela Sorriento, Ersilia Cipolletta,
Corrado Garbi, Gerald W. Dorn, Bruno Trimarco, Antonio Feliciello,
Guido laccarino

Cardi

ic Sciences,

Department of Clinical Medici and
“Federico II University,” Naples, Italy

BACKGROUND

* GRK2 belongs to a family of seven serine/threonine protein kinases, each
encoded by a single gene, that specifically phosphorylates the activated form of
GPCRs, mediating their desensitization

* Recent studies demonstrate a novel role of GRK2 in controlling the cellular use
of glucose and, more in general, the ability of the cell to master energy production
and expenditure

Bibliography:
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C. Ribas, et al. Biochim Biophys Acta 1768,913-922 (2007)
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) BACKGROUND

* Mitochondria play an important role in cell energy production

* The mitochondria functional state varies dramatically depending on the
functional and metabolic state of the cell

« Post transduction modification of mitochondrial proteins and in particular protein
phosphorylation appears to be an important mechanism of mitochondrial function
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AIM

Verify the hypothesis that GRK2 might
affect energy cellular production by
interfering with mitochondrial function
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@ MATERIALS AND METHODS
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In vitro suk:
* Cell culture:
» HEK-293

> HEK-293 transfected with pcDNA3. 1 encoding for GRK2 (GRK2-HEK)
> Primary culture cells from floxed GRK2 gene (GRK27" ) mice, infected with
AdCRE, 10° pfu/ml (GRK21CRE EC)

* Assay for oxidative ATP synthesis

*+ Subcellular fractionation by Percoll gradient and western blotting
+ Immunogold

* Immunofluorescence

+0 verlay assay

* Kinase assay

+ Immunoprecipitation

+ Quantitative analysis of mitochondrial nucleic acids

« Cytofluorimetry

« Cell culture hypoxia

In vivo study:
» Homozygous GRK2" mice

« Intramuscular injection of AdCRE, 10° pfu/ml (GRK27%:CRE)
« Ischemia

« Assay for oxidative ATP synthesis

@ ELECTRON MICROSCOPY

In Vitro Study:
HEK-293 cells

Mitocondria extracts preparation by 30% Percoll gradient

GRK2 increases oxidative ATP
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GRK2 increases mitochondrial @
biogenesis
In Vitro Study

GRK2 overexpression in HEK293 cells induces a rightward shift in the emission profile of mitotracker,
which increased by a 36%
In GRK27C cells, we observe a leftward shift compared to GRK2" cells, accounting for a decrease of
emission intensity of mitotracker of about 31%

A B

Legend:

A: Intensity of fluorescence emission in HEK-293 (green) and GRK2-HEK (red) cells and mitotracker unstained
control cells (purple) under FACS analysis.

B: Intensity of fluorescence emission in GRK2" (green) and GRK27CRE (red) cells and mitotracker unstained &
control cells (purple) under FACS analysis.

GRK2 is located in mitochondria

In Vitro S#
HEK-293 cells
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GRK2 is located in mitochondria

In Vitro Study:
HEK-293 cells

Immunogold on mitochondria extracts using anti-GRK2 antibody

Two regions of GRK2 possess ability for @

mitochondrial localization rursra
L
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GRK2 interacts with unidentified mitochondrial
proteins and phosphorylates them

In Vitro Study:

i GRK2 protects from
hypoxia/reperfusion induced ATP loss

In Vitro Study:

HEK-293 cells
OVERLAY ASSAY KINASE ASSAY 5 i Legend:
r—— PR - =l B - - = o 1: No hypoxia
- — 2: 1h hypoxia
[—— L o A 3: 15 minutes oxygen replenishment
—— 4: 1 hour oxygen replenishment
. " |I b HEK-293 cells GRK2'" cells
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el Removal of GRK2 gene in GRK2f/f.CRE mice k= *“
:E decreases ATP levels ryan :’E CONCLUSION
In Vivo Study )
- .—' — Our data show an unexpected role of GRK2 in
o jectonof AJEMPTY the mitochondria, supporting a positive
L.t el 2: Intramuscular injection of AdCre (10° pfu/ml) . . )
regulation of the bioenergetic pathway
Cusdicaps Femoris ML
— * Femoral artery ligation reduces ATP levels, that
= are restored after reperfusion
=
-_—

* GRK2 deletion attenuates the recovery of ATP
levels
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Hemoglobin Directs Macrophage Differentiation and
Prevents Foam Cell Formation in Human Atherosclerotic
Plaques

Aloke V. Finn MD, Masataka Nakano MD, Rohini Polavarapu, BA,
Vinit Karmali, MA, Omar Saeed, MD, XiaoQing Zhao, PhD, Saami
Yazdani, PhD, Fumiyuki Otsuka, MD, Talina Davis, Anwer Habib, MD,
Jagat Narula, MD, PhD, Frank D. Kolodgie PhD, Renu Virmani MD.

ALOKE FINN, MD

EMORY UNIVERSITY SCHOOL OF MEDICINE

ESC 2011 LATE BREAKGING BASIC AND TRANSLATIONAL HOTLINE
PARIS, FRANCE

AUGUST 29, 2011

Macrophage Diversity Classically activated macrophage
+ Pro-inflammatory cytokines production

M1 Macrophage + Antigen presentation & microbicidal activity

’ 98¢ 1 Expression of MHC class Il molecules

MHC class Il
IFN-, LPS -
"

® TN L pro-inflammatory cytokines
-1

Monocyte M2 Macrophage, MHC class 1

Mannose Receptor (CD206) Upregulation
iar
IL-4, I1L-13
110

Anti-inflammatory cytokines
® IL1Ra

Activated PPARy 1 Anti-inflammatory cytokine production

+ Cell growth and tissue repair
+ Endocytic activity

Modified from Bouhlel MA et al. J Intern Med 2008;263: 28-42

Macrophage Diversity

Macrophages are the major inflammatory cells
involved in the progression of atherosclerosis

Macrophage infiltration into the arterial wall
followed by uptake of oxidized LDL is marked by
the formation of foam cells, a primary hallmark
of atherosclerosis
A newer concept is one of macrophage
diversity—
Microenvironment drives these cells into
morphologically and functionally distinct
types

Macrophage Diversity

Some data support the presence of IL-4 induced M2
macrophages in human atherosclerosis (Bouhlel MA Cell
Metabolism 2007.)

The M1/M2 concept is perhaps too black and white—there is
more likely a spectrum of different macrophage subtypes
Overall, little is known about the existence and function of
different macrophage subtypes in human atherosclerosis

We have previously shown that intraplaque hemorrhage is
associated with necrotic core enlargement through the
release of cholesterol from red cell membranes

Here we examined the effects of hemorrhage on macrophage
diversity and function in human atherosclerosis
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Methods

* We used human atherosclerotic plaques to
analyze macrophage differentiation in
response to hemorrhage using traditional
markers of M2 macrophages.

We confirmed the effects of hemorrhage on
macrophage differentiation in vitro using
human monocytes and explored the
mechanisms underlying this phenotype

Macrophages are Important Cells For
Hemoglobin Scavenging

Macrophage

S Y

FerrogalTn

Dennis C. Nature 2001.
»>Within areas of hemorrhage, RBC lysis and release of free Hb which contains iron occurs.
The toxic effects of free iron have been linked to oxidative stress through the fenton
reaction where Fe oxidizes H,0, leading to general of hydroxyl radicals and lipid peroxidation
»Among the important mechanisms to detoxify free hemoglobin (Hb) is haptoglobin, a
plasma glycoprotein that binds free Hb and clears it from the plasma via uptake b 163
(hemoglobin:haptoglobin receptor)—which initiates anti-oxidant effects such as induction
of HO-1 (breaks down heme) and ferroportin (FPN), an iron exporter)
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Hp:Hb Ingestion by Human Plaque M(Hb)
Monocytes Leads to Distinct Macrophages Express
Mac Phenotype We Have  Both CD163 and CD206
Termed M(Hb) (Mannose Receptor)
| Ctrl 1 LPS
! | =
| = - 4 A
L V.
| | B Green - CD163
EL Y
2 } I
| -
i- 1 Merge

M(Hb)arep, ,, ,,

5%

IREEEEE) [

of cytokine release

cytokine level (pg/ml)

cl Hb:Hp -4 LPs.

150 *p<0.05 vs ctl, “*p<0.05 vs L4, ***p<0.05 vs LPS.
+449<0.05 vs HbHp

#0ORO+
cells/HPF

Control oxDL IL-4 IL4 Hb:Hp Hb:Hp
oxLDL oxLDL.

What is the Mechanism of Lipid Handing in M(Hb)?

Receptors involved in Lipid Uptake
Scavenger Receptor Fold Versus Control P value
(normalized to 1)

0.15+0.16
0.09+0.04
0.54+0.32

ATP Binding Cassette (ABC) Transporters

involved in apo-Al mediated cholesterol
efflux to HDL (i.e. reverse cholesterol transport)

ABC Transporter

Fold Versus Control P value
(normalized to 1)
ABCA1 4.18+

ABCG1 29.92+31.98

Macrophage Differentiation and
Cholesterol Uptake: Live Cell Imaging

Control Macs IL-4 M2 M(Hb)

Understanding how M(Hb) Handle Lipid Receptors May Allow For
the Development of Strategies to Prevent Foam Cell Formation

cD68 [E) CD163 ABCA1

Control o




Iron Metabolism

Circulating iron is regulated by hepcidin,

a secreted hepatocyte peptide that plays a key
role in iron homeostasis. Hepcidin binds to the
iron exporter ferroportin (FPN), expressed on the

oo surface of macrophages, and promotes

hepc'lt;m degradation of this protein. Hepcidin-induced
downregulation of FPN thus inhibits iron export from
Liver macrophages.
Iron stores
/ € Ferroportin
Serum iron

macrophage
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What is the mechanism of ABC transporter expression?
Could it be ROS mediated and related to iron handling?

[No caleein
] control
[ Wbt

[oesterroxamine.

: : o tubulin
|

higher intracellular iron quenches calcein

Calcein fluoresence Control  Hb:Hp  Hepcidin  Hb:Hp.

Hepcidin

reduction (%

ApoAl-stimulated cholester

Intracellular Iron Affects ABC Transporter
Expression and Cholesterol Efflux in M(Hb)

00— s 40 g +
S B Tota N
0 28 2 Free
2%
10 5 % - Esterified
52
5
20 5 0
- Total =]
-30 Free 28 20
Esterified 22
40 3¢
£8
-50 g2 40
36
-60 < 60
Control Hb:Hp Hb:Hp Hb:Hp Hepcidin

Reduction of ROS Mediates LXRa Activation of ABC Transporters in M(Hb)

* [ ] ABCA1
M ABcG1

H,0, (uMIL)
P S )

Fold increase in transcript

Cl HbHp  Ctl  HbHp
Hepcidin Hepcidin

° .
Control Hb:Hp Control Hb:Hp
*p<0.05 versus all (Ser)  (Ser) (LXRa) (LXRa)

*p<0.05 versus Control (Scr), **p<0.05 Hb:Hp (Scr), ***p<0.05 versus
Hb:Hp (LXRa)/Control (LXRa)

**p<0.05 versus Hb:Hp

Luciferase Activity

Relative LXRa reporter

*p<0.05 versus Ctrl and Hepcidin
**p<0.05 versus Hb:Hp hepcidin
***5<0.05 versus Hb:Hp.

Ctrl Hepeidin  Hb:Hp  Hb:Hp
Hepeidin

Findings
Hemorrhage and release of free Hb determines macrophages
differentiation into a distinct subtype we have termed M(Hb)

MacrophageType | Wi | w2 | wire) |

Stimulus LPS, IFNy IL-4/1L-13 Hb

Marker VMR AMR AMR
YcD163 V=cD163 ACD163

Foam Cell Yes Yes
Formation

Intracellular iron T~ v

ROS " ¥

Therapeutics: Can Manipulation of Macrophage
Intracellular Iron Reduce Foam Cell Formation and
Lesion Progression?

Iron Hypothesis-theorized that iron depletion protects

against atherosclerosis

Initially presented as an explanation for sex differences in
CV disease and increase in disease after menopause in
women

Our data demonstrate that lowering intracellular iron
decreases ROS which increases ABC transporter
expression

This may in part explain how modulations in macrophage
iron control cholesterol efflux proteins

Sullivan JL. Iron

M(Hb) in Human Atherosclerosis
M(Hb) Macrophage

Stimulus: Hp:Hp

+ Cytokine production — anti-inflammatory
Wiipid uptake

Acholesterol efflux

WVintracelluar iron and ROS

Foamy Macrophage

Stimulus: oxLDL

+ Cytokine production — pro-inflammatory
+ MHC class Il expression

AMLipid uptake

ANReactive Oxygen Species (ROS)

Mannose Receptor

Anti-inflammatory cytokines Upregulation

® IL10 .
© IL-1Ra ~ [0 ~ T
L3
—rerr
WRos

. / o163
3 -
Fe (_g_ LXRaABCAL/ABGGL \, Upregulation

SR CD MHC class Il

ree
48 lesterol/sterols

o L
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Conclusion

We have demonstrated a novel non-lipid driven macrophage

phenotype driven by monocyte ingestion of Hb:Hp

Hb, not II-4, is an important stimulus for macrophage

differentiation in human atherosclerosis

Iron metabolism through ROS plays an important role in

macrophage lipid handling

— The exact mechanism by which lowering ROS increases
ABC transporter expression requires further investigation

Perhaps the iron hypothesis may in part be explained by its

effects on macrophage lipid handing

Manipulation of macrophage intracellular iron may be of
therapeutic value for prevention of CAD by increasing
macrophage cholesterol efflux but awaits confirmatory data
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Modeling LMNA related DCM Dilated Cardiomyopathy
using Induced Pluripotent . —

m 60% cardiomyopathies Cocus Gone
. Stem Ce"S . » Heterogeneous diseases 122! Kamin/ AR
e I ; . 1g42-q43 a-Actinin
o m Idiopathic DCM ~ 35% 2431 Titin
E i b | 2935 Desmin
R - m Positive familial history in [392) ¢ fohea'©
- ¥ 0, 3
kg i » ¥ ~50% DCM ptS 533 #-Sarcoglycan
r ¥ Bq22.1 Phospholamban
o ) m >90% autosomal 10q22-q23 Metavinculin
B s 1 L P 11pid Myosin-binding protein-C
p oy f - . dominant 11p15 Gardiac muscle LIM protein
: e * 12p12 SUR2A
. - A m LVMNA is the most 12q22 Thymopoietin
Chung-Wah SIU’_ MD common identifiable form };g:i PAhos T My icoan
! Lol Department of Medicine of familial DCMP (~10%) [15q22 a-Tropomyosin
- o i, » : j H van Berio JH et al 2005 17q12 Telethonin
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A ‘*1 Lamln (LM NA) A/C DCM with conduction abnormalities
. '-"r. ; "- : protelns Asymptomatic

conduction delay

= Type V intermediate filament e —_— 2=
: . ——k = AV nodal block | 2040years
= Nuclear envelope: el T ! _
Communications between — -‘ﬁf-t = [ \ T il \

nucleus and cytoplasm . L | : —
L Atrial fibrillation | s0-60years

Encoded by LMNA Burke B 2006 \

0-20 years

= Lamin Aand C are created ‘ Cardiomyopathy ‘ ‘ VT/VF ‘ 4060 years

N
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by alternative splicing

Cell cycle regulation and
differentiation

= Apoptosis T —— SIU CW,.. TSE HF et al. (submitted
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Morphbloglcal changes in Skin Cultu'hng Skin Fibroblasts

. Fibroblasts under Electrical Field

Lamin A Baseline E-stim

Lamin C/

" -

DBaseline
DE-stim
50 1 mE-Stim +U0126 .

0

LMNAWTWT L MNAR225XWT
— a —

Baseline Lunawwr | E-stim

% of apoptotic dermal
fibroblasts

LMNAWTWT LIMNAR225XWT

| P = Lt
SIU CW... TSE HF et al. (submitt
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Manual picking and
subculturing of iPS
cell colonies.

Skin biopsy and Switch to ROCK kinase
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____.Conclusions

= Lamin A/C mutation is the most common cause of
familial DCM; however, mechanisms remain elusive

m Using human iPSC-technology, we show that

m 1) Electrical stimulation results in nuclear
morphological changes & accelerated apoptosis of|
LMNAR225XWT ipSC-CMs

m 2) shLMNA treatment reproduces similar changes
in wildtype iPSC-CMs, suggestive
haloinsufficiency

= 3) MEK1/ERK1/2 signal pathway is involved

m Disease-specific iPSCs and its derivatives could
provide new insights into the pathophysiology by
permitting the analysis of a system that is close to
that of humans

m Disease-specific iPSCs and its derivatives provide a
platform for drug screening and testing

= Collaborators

m Pls in HKU laboratory:
= HF Tse = Alan Colman (Singapore)
= CWSiu
= QZLian

= PDFs
= Jenny Ho
= KM Ng
= YC Chan

= PhD students
m YKLee

= Technicians:
= Kevin Lai
= Karen Au
= Virginia Lau
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Critical role for STIM1 in cardiac hypertrophy

Presenter : Dr Jean-Sébastien Hulot, MD PhD

Associate Professor of Medicine, Cardiology
Cardiovascular Research Institute
Mount Sinai School of Medicine
New York - USA

Disclosure: None
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Calcium homeostasis & cardiac hypertrophy

« Sustained pro-hypertrophic signaling within cardiomyocytes is
detrimental and leads to failure.

« Pathological cardiac hypertrophy is typically characterized by the
activation of Ca2+-dependent signaling pathways and re-expression
of a fetal gene program.

* The mechanisms driving the Ca2+-dependent activation of
Calcineurin/NFAT are unclear.

LA A N
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o =
Fetal genes - + + +
Ca2+-path - + + +
Cell dysf - - +- ++

Kehat I, Molkentin J D Circulation 2010;122:2727-2735

The calcium sensor STIM1 promotes calcium entry and
calcium-related signaling pathways in non-excitable cells

Extracellular ) [p—

Plasma membrane

[eb=>"e}

> Controls NFAT activation in
skeletal muscle & smooth muscle cells
Drect mractny! >STIM1 expression in NRVM
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STIM1-dependent store-operated calcium entry in
neonatal cardiomyocytes

STIM1 E
STIMA is present in adult cardiomyocytes and is over-
expressed during cardiac hypertrophy

STIM1 exprassion in the Prossure-oveioad
adult heart and in adul hyperrophy
candiormyotyles
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Patch-clamp and calcium
recordings in :

- Ad-ShSTIM1dsred infected
versus

- Non infected ARVM

= RNA interference through an adenoviral vector = Adv-ShSTIM1 + DsRed
I-Ceul STIMIShRNA _ DSRED

STIM1-dependent SOCE is present only in hypertrophic
cardiomyocytes
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=> Induction of SOCE after store depletion (TG) higher in hypertrophic
conditions

=>»STIM1 silencing reduces this current

=>Before experimental store depletion, a current is recorded in
hypertrophic cells while marginal in normal cells

=>»No store depletion in this model as assessed by caffeine application

STIM1 controls two different currents in hypertrophic

4o Characteristics cardiomyocytes
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STIM1- dependent cation current does not affect
excitation contraction coupling but the growth of
isolated cardiomyocytes

Adult CM size estimated by
membrane capacitance

Neonatal cell size after STIM7 manipulation
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=> STIM1 silencing reciprocally prevents PE-induced NRVM hypertrophy

Non-infected

AAV9-GFP

In vivo cardiac-targeted RNA interference against STIM1
using a recombinant AAV9 vector

= In vivo model of pressure-overload hypertrophy in rat :
+  Sprague dawley 200 g rats

Tail vein injection of 5x10°11 dsAAV9 shSTIM1 or ShLuci

60% on cardiomyocytes infected 3 weeks later

No infection of interstitial or vascular cells

No ical or functional

physiological conditions

following STIM1 silencing under

Ad iated virt diated <il.

of STIM1 in vivo prevents
cardiac hypertrophy (1)
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Adeno-associated virus-mediated silencing of STIM1 in
vivo does not affect the inflammatory response nor the
capillary density
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Nuclear translocation of NFAT is reduced
in AAV9-shSTIM1 treated animals
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CONCLUSIONS

= STIM1 expression and function
reemerges in hypertrophied
cardiomyocytes

Hypertrophic stimulus

GPCR Store-operated Ca?* channels

2 2+
- - = In this condition, STIM1 controls a
cation current that

« Occurs under native conditions
(ie, in the absence of drug-
induced calcium store
depletion)
Promotes cardiomyocyte
growth through
activation of Ca2+-signaling
pathways

cellular

= STiM1 silencing prevents
cardiomyocyte hypertrophy in vitro
and in vivo

ucleus.

[NFAT] Hypertrophy

=> This may lead to the development of
novel approaches to prevent cardiac
dysfunction
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+ Bern-Rotterdam Cohort Study =

Newer generation everolimus-eluting stents
eliminate the risk of very late stent
thrombosis compared with early generation
sirolimus-eluting and paclitaxel-eluting stents

Lorenz Raber, Michael Magro, Giulio G. Stefanini,
Bindu Kalesan, Ron T. van Domburg, Yoshinobu Onuma,

Peter Wenaweser, Joost Daemen, Bernhard Meier, Peter Juni,

Patrick W. Serruys, Stephan Windecker

Department of Cardiology
Swiss Cardiovascular Center and Clinical Trials Unit Bern
Bern University Hospital, Switzerland
Thoraxcenter, Erasmus Medical Center, Rotterdam, The Netherlands

BR Cohort Study - Background Il

¢ The newer generation everolimus-eluting stent
(EES) is a thin strut, cobalt chromium stent and
releases everolimus, a semisynthetic sirolimus
analogue from an acrylic and fluoropolymer
mixture.

e Whether the newer generation EES reduces the
risk of very late ST as compared to early
generation DES has not been investigated in an
adequately powered study with sufficient long-
term follow-up.

BR Cohort Study - Patient Population

Inclusion Criteria

All consecutive patients treated with EES, SES, and
PES at Bern University Hospital and the Thoraxcenter,
Erasmus University Hospital in the setting of stable
angina, silent ischemia, and acute coronary
syndromes (UA, NSTEMI, STEMI)

Diameter stenosis >50%

Number of lesions: no limitation

Number of vessels: no limitation

Lesion length: no limitation

Exclusion Criteria
* Implantation of more than one stent type

BR Cohort Study - Statistical Analysis

Propensity scores for receiving EES were estimated using

a probit model including age, gender and pre-treatment
variables associated with stent selection at p<0.10 and used to
derive inverse probability of treatment weights (ITPW).
Comparisons between stents were performed using a Cox
proportional hazards model, crude and adjusted by weighting
using ITPW.

Landmark analyses according to a pre-specified landmark
point at 1 year (360 days) were used and hazard ratios and
cumulative incidence rates were estimated separately for
events up to one year, and beyond.

Clinical events are expressed as counts and cumulative
incidence rates per 100 patient years.

BR Cohort Study - Background |

e Stent thrombosis (ST) is a rare but potentially
devastating complication following coronary
stent implantation and is associated with death
or myocardial infarction in up to 90% of cases.

Whereas early and late ST occur with similar
frequency among patients treated with early
generation drug-eluting stents (DES) and bare
metal stents (BMS), very late ST is more
common with early generation DES with an
annual risk of up to 0.6% per year during long-
term follow-up.

BR Cohort Study - Objective

To compare the safety of the unrestricted use
of EES (XIENCE/PROMUS™) compared with
early generation sirolimus-eluting (CYPHER™)
(SES) and paclitaxel-eluting stents (TAXUS
Express™) (PES) for coronary revascularization
in a large, consecutively enrolled patient
population during long-term follow-up.

BR Cohort Study - Endpoints

Primary Endpoint
e ARC definite ST

Secondary Endpoints
ARC very late definite ST
ARC definite or probable ST
ARC very late definite or probable ST
Cardiac Death
Myocardial Infarction (Ml)
Cardiac Death or Ml

BR Cohort Study - Clinical Trial Organization

Event Adjudication Committee

e Salvatore Brugaletta, MD, Barcelona, Spain
e Josep Lara Gomez, MD, Barcelona, Spain

* Gerrit Hellige, MD, Aarau, Switzerland

* Niklas Millauer, MD, Bern, Switzerland

Central Data Monitoring
e Clinical Trials Unit Bern, Switzerland

Independent Statistical Analysis

e Clinical Trials Unit Bern and Institute of Social and Preventive
Medicine, P. Jiini, B. Kalesan

Funding

e Intramural grants of CTU Bern and a grant of the Swiss National
Science Foundation.
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BR Cohort Study - Patient Flow

BR Cohort Study - Antithrombotic Drug Regimen
12339 Patients Undergoing PCI

— | ~

Pre or during procedure

Acetylsalicylic acid: > 100 mg

EES SES PES i ]
4212 consecutive 3819 consecutive 4308 consecutive Clopidogrel: 300-600 mg loading dose
patients patients patients Unfractionated heparin

11/2006 — 3/2009 3/2002-1/2006 3/2002-1/2006

— Bolus of at least 5000 IU i.v. or 70 1U/kg

Glycoprotein llb/llla antagonists

Fup rate* 97.4%
Mean fup duration
2.5 years (1.8-3.1)

Fup rate 97.5%
Mean fup duration
4.0 years (3.1-4.0)

Fup rate 95.9%
Mean fup duration
3.0 years (2.1-3.6)

— Operator discretion

Post procedure
Acetylsalicylic acid: 100 mg/d indefinitely
Clopidogrel 75 mg/d for 3-12 months

*F/U rate at the time of latest follow-up

Study - Procedural Characteristics

BR Cohort Study - Patient Characteristics

EES vs.
PES
Total (n) 4212 3819 4308 Total (n) 4212 3819 4308
Age (%) 64112 63112 63112 <0.0001  <0.0001 Multivessel treatment (%) 16 17 19 0.29 0.003
Sex (%) 73 75 74 0.11 0.35 No of vessels treated (n£SD) 1.2+0.4 1.240.4 1.24+0.4 0.21 0.66
BMI (%) 2744 27+4 27+4 0.98 0.02 No of lesions treated (n +SD) 1.8+1  1.540.7 1.440.7 <0.0001 <0.0001
Hypertension (%) 57 52 a1 <0.0001  <0.0001 1 lesion (%) 51 64
Current smoking (%) 37 46 30 <0.0001  <0.0001 2 lesion (%) 29 27
Dyslipidaemia (%) 54 55 a6 0.54 <0.0001 3 lesion (%) i u
; 9
Diabetes mellitus (%) 19 18 14 0.28 <0.0001 e () u 2
) Left main (%) 4 2 <0.0001  0.08
Renal failure (%) 11 12 12 0.46 0.81 .
W o 5 - G <G Saphenous vein graft (%) 3 3 0.41 <0.0001
: ’ ! No of stents per patient (n+SD)  1.9#1.2 1.9+1.1 2.0+1.3 0.01 <0.0001
9
ACEl%) o3 23 =B S000Ct 0008 Average stent diameter (n+SD)  3.0+0.4 2.940.5 3.0+0.4 <0.0001 0.03
UA/NSTEMI (%) 42 =7 &8 Total stent length (nSD) 33423 34423 39428 027  <0.0001
STEMI (%) 58 3 55 GP lIb/Illa antagonist (n%) 21 19 18 0.03  <0.0001
Cardiogenic shock (%) 3 2 2 <0.0001  <0.0001
Primary Endpoint Very Late ST (1-4yrs)
ARC Definite ST @ 4 Years
5 1
EES vs. SES Hazard Ratio* = 0.41, 95% Cl 0.27-0.62, P<0.0001 !
EES vs. PES Hazard Ratio* =0.33, 95% Cl 0.23-0.48, P <0.0001 E EES vs. SES HR* = 0.33, 95% €1 0.15-0.72,
o I~ ; -0.006
_ e ! EES vs. PES HR* = 0.24, 95% Cl 0.13-0.47,
& 4+ é 34 H P <0.0001
8 b} : - S
§ N Paclitaxel Stent 4.4% K ' Paclitaxel Stent 2.4%
2 g :
2 - § 2] '
327 Sirolimus Stent 2.9% 2 !
g ! '
5. 14 ! oo o
Everolimus Stent 1.4% i Sirolimus Stent 1.6%
0 1 I
T T J T T T 04 Everolimus Stent 0.6%
0 6 12 18 24 30 36 42 48 , f , , . ' .
No.at risk Months after index PCI 0 6 12 18 24. 30 36 42 48
: PES 4214 3916 3797 3176 2905 2344 1880 1077 686 Months after index PCI
SES 3784 3617 3569 3499 3404 3080 2521 2118 1734
*trom Cox pmpi e ar s oy STOs ama 2604 tese 04 514 208 *from Cox proportional hazards model
ARC Definite or Probable ST @ 4yrs ARC Definite or Probable Very Late ST (1-4yrs)
EES vs. SES HR* = 0.41, 95% Cl 0.27-0.62, P<0.0001 10 i
EES vs. PES HR* =0.33, 95% Cl 0.23-0.48, P <0.0001 } EES vs. SES HR* = 0.55, 95% C1 0.33 - 0.93,
Paclitaxel Stent 10.4% } P=0.03
107 < 8 || EESvs. PES HR* = 0.35, 95% C1 0.22-0.55,
3 T e P<0.0001
P Sirolimus Stent 7.6% 8 |
o s 4
g 36 |
5 3 [
3 67 £ .
£ . ° Paclitaxel Stent 3.9%
] Everolimus Stent 6.5% £ 41 !
k] = |
g 3 I Sirolimus Stent 2.7%
3 24 3 I
4 1
- 1 ,
0 6 12 18 24 30 36 42 48 o ! Everolimus Stent 1.8%
Months after index PCI T T T T T T T
No. at risk 0 6 12 18 24 30 36 42 48
PES 4214 3859 3726 3106 2831 2274 1821 1034 660 Months after index PCI
SES 3784 3549 3499 3428 3332 3010 2456 2061 1687
EES 4138 3878 3753 3241 2566 1831 1025 505 203
*from Cox proportional hazards model *from Cox proportional hazards model
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BR Cohort Study - Clinical Safety Outcome @4yrs

P<0.0001
P=0.09
| —

P<0.0001 L
| — |

EES SES PES EES SES PES

P-values from Cox proportional hazards model

Cumulative incidence(%)

Association of Cardiac Death or Ml
With ARC Definite ST

Cardiac Death or MI Cardiac Death or MI
associated with ST not associated with ST

EES vs. SES HR = 0.46 (0.26-0.81) P, =0.01 EES vs. SES, HR = 1.00 (0.84-1.20)

interaction’

EES vs. PES, HR=0.36 (0.23-0.57) P, <0.003 EES vs. PES, HR=0.76 (0.46-0.89)

10 interaction’
10

8 8
6 I
2 Esz
o o
T T

T T T T T T T T T T T T T
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 4 48
Months after index PCI Months after index PCI

(%)

d

Cumulati

Stratified Analysis of Primary Endpoint
EES||SES| HR95% ClI P Value

Stratified Analysis EES vs. PES
[EES]|[PES| HR 95% CI P Value

in favor of EES

L JL___J in favor of EES

BR Cohort Study - Antiplatelet Therapy

PES EESvs.  EESvs.

SES PES

At Discharge*
ASA 0.36 0.10
Clopidogrel <0.001 0.17
DAPT 0.15 0.006

At Follow-up**

Mean follow-up duration (yrs)
Aspirin, %
Clopidogrel, %
DAPT, %

*all patients, **only Bern data available

BR Cohort Study - Conclusions

¢ |n this observational, prospective cohort study, the
unrestricted use of a EES was associated with a
lower risk of overall ARC definite and ARC definite or
probable ST up to four years of follow-up.

e The benefit in favor of a EES was most pronounced
during the very late period with a 71% and 77%
reduced risk of definite ST compared with SES and
PES, respectively, resulting in a nearby elimination of
very late ST.

e The reduced risk of VLST with the unrestricted use
of EES overcomes the principal limitation of early
generation DES and constitutes an important
advance in DES safety.

BR Cohort Study - Limitations

¢ Non-randomized observational study
— analyses were adjusted for differences using inverse
probability of treatment weighting (ITPW)

— differences in favour of EES were large and consistent
among subgroups

e Patients were enrolled sequentially and advances in
implantation technique and prolongation of DAPT to
one year may have favored EES

Study focused on very late ST

DAPT duration during last follow-up was comparable
among all groups

Sequential enrollment reduces the risk of selection bias
EES patients were at higher risk
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EXAMINATION trial

The EXAMINATION (a clinical
Evaluation of Xience-V stent

in Acute Myocardial
INfArcTION) trial:

Manel Sabaté

Hospital Clinic, Barcelona
{0 beholf of the Examingtion investigators)

EXAMINATION trial

Background and Rationale (l)

* Acute coronary syndromes repeatedly appear as
independent pradictor of stent thrombosis in most
of Clinical Registries. Although these registries
reflect real world population, they may be subject
to clinical bias.

+ First generation drug-eluting stent (DES) have
been evaluated in RCT in the setting of STEMI
with (overall) positive results. However, most of
these RCT lack of good generalizability of real
world due to highly selected inclusion/exclusion
criteria.

* Currently, no data exists regarding new generation
DES in terms of safety and efficacy in this high risk
group of patients with STEMI.

EXAMINATION trial

Background and Rationale (1)

» Recently, RCT with an “all-comers” design apply ™
wide inclusion and few exclusion criteria that may
result in a more representative sample of the
target population.

However, even in such design it is not expected
that every consecutive patient will be enrolled. In a
recent analysis from 2 all-comers RCT (Leaders
and Resolute) only 48% of the total number of
patients were actually included’.

We conducted a RCT with an “all-comers” design
with the aim to evaluate the performance of 2"
generation DES in the complex setting of STEMI
and to provide data that may be generalizable to
the real world population.

"1 De Boer SPM. Eur Heart ) 2011; May 2011, ahead of print

EXAMINATION trial

EXAMINATION TRIAL design

™
Multicentre, multinational, prospective,
randomized, two-arm, single-blind,
controlled trial

OBJECTIVE
To assess the safety and performance of the XIENCE™
Everolimus Eluting Coronary Stent System vs. the cobalt
chromium MULTI-LINK VISION® balloon expandable stent
in the setting of primary percutanecus coronary
intervention for treatment of patients presenting with 5T-
segment elevation myacardial infarction.

EXAMINATION trial

{ A Clinical Evaluation of
Xience-\ stent in Acute
Myocardial INFArctTION]

.. EXAMINATION trial
Participants ()

Pl: M Sabaté; Clinic Hospital, Barcelona, SP E |
Co-Pl: PW Serruys: Erasmus MC; R'dam, NL
Steering Committee;

M Sabate; PW Serruys; A Cequier; A Ifiguez; M
Valgimigli; R Hdez-Antalin, GA van Es,

Promotor: Spanish Society of Cardiology

CRO: Cardialysis, R'dam, NL

Monitoring: J Toro (SP) S Cellini (1), C Morelli (1), R
Schneijdenbear (NL)

DSME: | Ferreira (SP); B Garcia del Blanco (SP)
FNFLI:J;.' P Vrancks (E); E McFadden (UK); B Rensing
Statistics: Cardialysis, R'dam, NL

EXAMINATION trial

Participants (I1)

Centres: R |
- Spain;

- H Princaps d'Espanya, Barcelona; Dr. A Cequbsr

= H Sant Pau, Barcelona; Dr. A Serra

- H Clinic, Barcelona; Dr. M Sabaté

- H do Meixoeiro, Vigo: Dr. A Ifiguez

- H San Carlos, Madrid; Dr. R Hemandez-Aniolin

- H Univ Alicante; Alicante; Dr. V' Mainar

= H Juan Canalejo; A Corufa; Dr. M Vazquez

= H Son Durela; Palma de Mallorca; Dr. A Bethencourt
- Ial

- Eniv H Ferrara- Dr. M Valgimigh

- Univ H Bolognini Seriate- Dr. M Tespill
- The Metherlands

- Erasmus MC, Rotterdam- Dr. PW Seeruys

- Amphia Ziekenhuis, Breda- Dr. den Haeijos

EXAMINATION trial

Disclosures

Investigator Initiated Trial: NCTO0828087. n

Unrestricted grant from Abbott to the Spanish
Heart Foundation.
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EXAMINATION TRIAL design

PRIMARY ENDPOINT ‘
o FPatient-oriented (ARC) primary endpaint at 1
vear

Can ite endpoint of all-cause death, an

myocardial infarction and any mnm}'ﬂriam‘:n.
SECONDARY ENDPOINTS

Alb-cause and cardiac mortality at 1 year and yearly up to 5 years,
Recurrent Mi at 1 year and yearly up to 5 years.
TLR and TVR at 1 yvear and yearly up to 5 years.
Stent thrombosis (ARC) at 1 vear and vearly up to 5 years,
Clinical device and procedure sucoess.
Major and minor bleeding at 1 year and yearly up to 5 years.

EXAMINATION trial

Inclusion criternia (“all-comer’)

Y Patients presenting with STEMI within 48
h requiring emergent PCI:

= STEMI < 12h (“primary PCI")

* Rescue PCI

= After successful thrombaolysis

» Latecomers (>=12h-48h)
+ Wessel size between 2.25-4.0 mm to allow
the implantation of currently available stents.

Y Informed consent.

EXAMINATION trial

Exclusion criteria:

+ Age < 18y

* Pregnancy

Y Intolerance to aspirin, clopidogrel,
everolimus, cobalt chromium, heparin.

+ Meed of chronic treatment with anti
vitamin K agents.

\ STEMI secondary to stent thrombaosis.
+ Impossibility to obtain clinical follow-up.

EXAMINATION trial

Statistical analysis:

*  The overall sample size for the study of 1500
patients is based on the following assumptions:
= A 2-sided type | error rate a « 005
« Bandornisation ratie is 1 (MENCE V]: 1 (Wisdon).

= A statistical power of at least 86% to detect a (approximate 30%)
reduction in the rate of the primany endpoint &1 1 yeaf by the
Xignce ¥ stent a3 compared to the ¥ision stent

* The primary combined endpoint will be analyzed for
the intent-to-treat population.

= Staged procedures that were indicated in the CRF at
the time of the initial procedure, and are performed
within one month of the initial procedure will not
be counted as endpaoints.

EXAMINATION trial

Study Design = All-comer RCT

Patients suffering from an AMI, presenting within 48 hours after
Onset of Symp Requiring gent PCI of a Native
Coronary Artery

T

‘ Randomization 1:1 (n=1504) ‘ 6 ots withd
pts wi rew

I I consent

Everolimus-eluting Stent Cobalt-chromium stent
(751 patients) (747 patients)

Everolimus-eluting Stent 1-YEAR 1 Cobalt-chromium stent
(735 patients-98%) FOLLOW-UP (731 patients-98%)

EXAMINATION trial
Number of patients included per centre

m Bellvitge

M Sant Pau

B Meixoeiro
= Erasmus MC

m San Carlos

n. patients 70% of a” M Alicante
STEMI ! o Ferrara
H Clinic
W Seriate
® Amphia*
® Son Dureta*
m A Corufia*

@ S a1 M0 150 300 350

* Recruitment period < 3 mths

Baseline
Characteristics

EXAMINATION triad |

T EXAMIATION triad

Clinical presentation

o X=nce Y
Vi

STEMI< LZh  Resoue PCI After Latecomers
wuccrafed THL  {>13-48h|

s EEEEEEDEE

Cardiogenic shodic 1.3 % Mence ¥ vi. 1.1% Visiong p=h5
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HARDIONIST,

XA MINA TN friad

Ischemia time accordmg to

clinical presentation
[median in min]

Alter wecenfud THL-Vaon I
After succerchul THL-ence I
Rescue PO Vision IR

W< 1IR Vilon I
STEMI <12h Kence I
- = Aoy E03 B 1000 1300

WL onset-TRAD w1 FRAC- 1ut device

e

EXAMINATION frisd

Anatomical
Characteristics

EXAMWSA TN fraad

Procedural Aspects

EXAMINATION frisd

Antithrombotic Xience V Vision im
Therapy n=751  n=747 bea
=
Unfractioned hep 597 587 ] p=NS
n (%) (795)  (78.7) ®
LMWH, n (%) 62(83) | 71(9.5) s @
Bivalirudin, n (% 49 (655) | 56(7.5) 40
80
Ib/llla inh.* (99% 400 383 p=NS E
reopro), n (%) (53.3) (51.2) 60 m
Aspirin, n (%) 692 eo1 || “© i = [ —
(921)  (926) 20 °
Clopidogrel, n (¥ 710‘ 703 0 L THE3 hi Y
; (94.5) (94.2) Manual Thrombus Aspiration EXgnoepe  EWindonpre  EGence pooi B Waion post
* 63% vs 60% when analysed within STEMI <12h group = Xience m Vision
EXABMMNA TN Frasd EXARMINATION frigd
Acute performance Dual Antiplatelet Regimen
1
b!\rluhhlfun:ﬂnnéﬂlm Davice “mm
=
@
40
p]
o
1 oty 4 moeth
¥ ENo p= W Yes §Ro

o Xl W Vison

EXARINA THOM froad

1-YEAR RESULTS

EXAMINATION frisd

Primary Endpoint:
Composite of all-cause death, any MI or any revascularization

ey Wi Lag-Rank

Povaluye
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E AN TR friad

Secondary Endpoints:
Cardiac Death

3 T M- x T - ST e 3 = T
x ¥ X I T X o F 3 T r s |

i - Wiakan [ErE T
™ B-yalue
| Survival, % %7 71

EXAMINATION iriad

Secondary Endpoints:
Recurrent Myocardial Infarction

T T e o S SN N N e G Eem o T

P e o

EXAMNATHIN friad

Secondary Endpoints:
Repeat Revascularization

T
¥

EXAMINATION prisd

Secondary Endpoints:
Definite 5tent Thrombosis
! . AV Wiuan Lag-Rarnik
i Povalue
;i Pryelon (oo )
- e XENCE
= — AL TSRS IO

EXARINA TN o

Secondary Endpoints:
Probable 5tent Thrombosis

“rrr—r—=X T—= == T T T T |

Vialon g Rl
F-yalue

L
B

EXAMINATION prisd

Secondary Endpoints:
Definite/Probable Stent Thrombosis

Wikt Wigan Log-Rank
Fovalug

EXAMMNATMIN friad

Definite Stent Thrombosis

-
p=0.01
- !
o %

h ! 1.5 2
WAuie W Subacube B Llao

EXAMINATION risd

Probable Stent Thrombosis

-~
p=0.47
e

0,2 o 04 s 18] o7 ax a8

(=1
-1
-

B Arute W Subaooie = Late
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Probable Stent Thrombosis

o aa o.x A o4 0.5 e oz as 1]

B Acute W Subscule ®Llan

EXAMINATION trial

Conclusions

~ The use of Xience V stent in the setting of STEMI resulted in a
numerically [not significantty] reduced primary endpoint at the
expense of a trend in reduction the repeat revascularization rate,

= The significant reduction observed in the definite and
definite/probable stent thrombosis rates suggest an excellent
safety profile of the Xience Y stent in this high risk patients
presenting with STEMI,

= The results of this “all-comer” randomized controbled trial are
highly representative of the real world population.

The RUBY-1 trial

Steen D. Kristensen, FESC
Aarhus
Denmark

Conflicts of interest

* Lecture fees from AstraZeneca, Eli Lilly, The
Medicines Company, Merck.

Oral Xa inhibitors

* Promising results in the prevention and
treatment of venous thromboembolism and in
patients with atrial fibrillation.

¢ Acute Coronary Syndrome (ACS)?

ACS: dual antiplatelet therapy

* ESC Guidelines: NSTEMI, STEMI, Myocardial
Revascularization.

* 12 months of dual antiplatelet therapy.

@ clopidogrel

i
i

L]

ACS: dual antiplatelet therapy

* ESC Guidelines: NSTEMI, STEMI, Myocardial
Revascularization.

* 12 months of dual antiplatelet therapy

@ clopidogrel
ticagrelor

n.h.'l._ﬂ.‘
g 2 prasugrel

e ——

Anticoagulation plus dual antiplatelet
therapy in ACS

Sgrensen R et al.,
Lancet 2009

APPRAISE: apixaban

ATLAS ACS-TIMI 46:
rivaroxiban

Benefit
Photo: R De Caterina
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Oral Xa inhibition in ACS: RUBY-1

* Drug

* Patients

* Dosing

* Duration/timing of treatment

=
RUBY-1
* Drug
* Patients
* Dosing
* Duration/timing of treatment

darexaban

RUBY-1 4,
"""""" ~ Selection of patients

* 70% were ST-elevation Ml patients.

* 75% of all patients underwent PCl prior to
inclusion.

* Median age was 56 years and only about 20%
were women.

* More than 96% of the patients were on dual
antiplatelet therapy with aspirin and
clopidogrel.

\ 4
RUBY-1 A
"""" " Selection of patients

* Patients with active bleeding during the first
days were excluded.

* Patient scheduled for invasive procedures
with potential for bleeding within 60 days
were excluded.

* Stroke/TIA (<12 months) excluded.

@
Darexaban: duration

* Overall mean exposure to study drug was 21.3

weeks
4 »
TRy Darexaban: safety mea

* 291 patients (23.1%) discontinued
treatment early.

* Overall mean compliance to study drugs
was 97.9%.

Darexaban: safety

* 291 patients (23.1%) discontinued
treatment early.

* Overall mean compliance to study drugs
was 97.9%.

No major side effects
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BUBY-Ly- Darexaban: safety

* 291 patients (23.1%) discontinued
treatment early.

* Overall mean compliance to study drugs
was 97.9%.

No major side effects

BuB I_.lx Primary Safety Endpoint: Major and CRNM Bleeding at
6 months
Dose-response relationship (p=0.009) for increased bleeding
e

8=
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Cumulative sk (%)
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Darpaatan
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Kaplan-Meler analysis of cumulative sk of major and CRNM bleeding events

.“_'-_'lr;_t? Primary Safety Endpoint: Major and CRNM Bleeding at
6 months

Dose-response relationship (p=0.009) for increased bleeding
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E.'-;EI_.I‘! Primary Safety Endpoint: Major and CRNM Bleeding at
6 months

Dose-response relationship (p=0.009) for increased bleeding
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after Acuwe Coronary Syndrome

CONCLUSIONS

The addition of apixaban, ata dose of 5 mg twice daily, to antiplatelet therapy in high-
risk patients after an acute coronary syndrome increased the number of major bleeding
events without a significant reduction in recurrent ischemic events.

Conclusion

RUBY-1 trial is a nicely conducted double-
blinded phase Il study.

Darexaban is well tolerated.

Darexaban caused a dose-related 2- to 4-fold
increase in bleeding.

Phase Il trials in ACS are needed.

Conclusion

* RUBY-1 trial is a nicely conducted double-
blinded phase Il study.

* Darexaban is well tolerated.

* Darexaban caused a dose-related 2- to 4-fold
increase in bleeding.

* Phase Ill trials in ACS are needed.

Drug, dose, duration @

Conclusion

* RUBY-1 trial is a nicely conducted double-
blinded phase Il study.

* Darexaban is well tolerated.

* Darexaban caused a dose-related 2- to 4-fold
increase in bleeding.

* Phase lll trials in ACS are needed.

Drug, dose, duration m






