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CHF - Epidemiology
20% Lifetime nisk for heart failure atter age 40

Framingham Heart Studhy
prevalence: 2-2,5%
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CHF in Portugal - Epidemiology

» prevalence: 4,36%
» systolic dysfunction: 1,3%

till 2010...”
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Ceia F et al, EPICA EJHF2002



Congestive Heart Fallure - scope of the problem

Most common discharge diagnosis >65 years

Single largest expense for Medicare

3 million pts in the US have had prior Ml with LVEF <30%

HF costs approximately €10.4 billion in Europe
(~ Austria’s healthcare budget)

Y\
>500.000 new cases! of total costs are

Costs increase with severity of disease < hospitalization

14 million in EUrOR=

< 7 million in USA

. e
522 million '\nd'\\/\dua\s worldwl

Hospital Annual costs perpatient in France

1. AHA. 2002 Heart and Stroke Statistical Update; 2001
2. Hunt SA, et al. ACC/AHA Guidelines for the Evaluation and Management of Chronic Heart Failure in the Adult. 2001
3. American Heart Association. Heart disease and stroke statistics—2011 update. Dallas, TX: American Heart Association; 2011



HOSPITAL READMISSIONS IN PATIENTES WITH CHF
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rehospitalization rates are 2% at 2 days, 20% at 1 month, and 50% at 6 months!

Jong P et al. Arch Intern Med. 2002




Survival rates for elderly patients with HF typically
average less than 35% at five years

Cumulative The Rotterdam Study is a prospective population-based cohort study in
sunaval 7983 participants aged =255
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5-year mortality ranges from 15% in asymptomatic pts with LV dysfunction,
to ~35% among pts with mild to moderate HF, to more than 50% among
advanced HF pts

Levy D, et al. Long-term trends in the incidence of and survival with heart failure. NEJM 2002



f survival

J morbidity

X functional capacity

T quality of life

l neurohormonal abnormalities

J HF (ventricular dysfunction) progression

& symptoms



Treatment

4+ * Prevention. Control of risk factors. Life style
 Treat etiologic cause / aggravating factors*

A“ (elderly patients with HF should be offered pneumococcal and influenza vaccines...)

o D ru q th e rapv (... a large % of patients still symptomatic despite maximum
- Personal care. Team work tolerable dosages)

<

e Revascularization If ischemia causes HF

m‘  |ICD (Implantable Cardiac Defibrillator)

% e Cardiac resvncronization (... what is the % of candidates for CRT?)
=| » Ventricular assist devices

=1 * Heart transplant

2|  Artificial heart

% « Autonomic Modulation (cardiac renabilitation, vagal stimulation, BAT...)

"+« Neoangiogenesis, Gene therapy



Incidence of SD in specific populations

General population h\\\\\\\\:ﬁ

CAD risk factors

Prior coronary event

EF < 35% and CHF

Prior out-of-hospital
cardiac arrest

Prior Ml, low EF, VT

10 1% 20 25 30 i 100,000 300,000 200,000

Incidencn of Sudden Daoath Mo, of Sudden Deaths
1% of group) per ear

Huikiri et al, NEJM 2001




Severity of Heart Failure
Modes of Death

NYHA I " CHF

Other

2% Sudden
@ Death
A n =103

NYHA IV

1496

MERIT-HF Study Group (MERIT-HF). LANCET 1999

NYHA I

(*& other

CHF
Other

Sudden

Death
n=27

CHF

Sudden

15% Death
n=103

Congestive Heart Failure

- isk of SD 1 5-9x

Mosterd et al, Eur Heart J 2001
Sweeney MO, PACE 2001



Cardiovascular Disease Is the Leading Cause of Death Worldwide

HIV/AIDS

Pulmonary disease

MAJOR PUBLIC HEALTH HAZARD

Injuries

15-20% TOTAL MORTALITY:

Cancer 50% CARDIOVASCULAR DEATHS

Infectious and
parasitic diseases

Cardiovascular disease SUDDEN CARDIAC DEATH

Zheng ZJ, et al. Circulation 2001
The World Health Report 2004



B- blockers

% U cardiac cathecolamines effects, U QT variability index, U TWA
»» T HRV, I BRS

ACEI
% U SCD in post-AMI/HF patients

ARB

»» Val-HeFT 2003
»» CHARM 2004

Aldosterone-antagonists

»» RALES 1999, EPHESUS 2006, EMPHASIS-HF 2010

McMurray, ESC 2012



Prevalence of Ventricular Dyssynchrony in Heart Failure

WHAT IS THE PERCENTAGE OF HF
PATIENTS CANDIDATES FOR CRT?

Left Bundle Branch Block More Prevalent
with Impaired LV Systolic Function

Preserved LVSF 8%

Impaired LVSF

Moderate/Severe
HF

Masoudi, et al. JACC 2003;41:217-23
Kashani A, Barold SS. JACC 2005;46:2183-92




* interatrial conduction delay »» interatrial and AV

LV dilatation

systolic dysfunction
heart failure

dyssynchrony

« PR 1111 »» changes LV filling / diastolic MR

QRS 711! »» ventricular dyssynchrony

V.Beeumen, AJC 2007

»»>» | _.BBB

—> interventricular and intraventricular dyssynchrony

INDEPENDENT MARKER OF PROGNOSIS
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EIQRS <120 ms

[J QRS 120-149 ms
B QRS > 149 ms QRS duration (msec
LVEF <35% (n=2107) Euro Heart Failure Survey , 2007




Deleterious Effects of Ventricular
Dyssynchrony on Cardiac Function

Reduced diastolic filling time
Weakened contractility
Protracted mitral regurgitation

Post systolic regional contraction

DN N N N

Diminished stroke volume

2

haemodinamic deterioration
LV remodeling
> CHF
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! MORTALITY
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Sggaard P, et al. J Am Coll Cardiol 2002;40:723—730



Cardiac Resynchronization Therapy

T functional capacity
T quality of life

4 LV Volumes

-

Reverse
Remodeling
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Reduced Symptoms

Reduced Hospitalization

Reduced Mortality







Cardiac Resynchronization Trials

Meta-analysis: Cardiac Resynchronization Therapy for Patients With Less Symptomatic Heart Failure
Nawaf, et al. Ann Intern Med. 2012

» CRT improves LVEF and reduces all-cause mortality and HF hospitalization in pts with NYHA
class I/ll, LV systolic dysfunction, and prolonged QRS duration (98% of the control pts had an ICD...)

»»» benefits were greatest if QRS duration >150 ms.

»»» 85% had NYHA Il (in NYHA | is inconclusive)

» <1% of participants in CRT trials had AF,
»»» but 20-25% of all CRT devices are implanted in AF pts

» Studies in pts with NYHA class I/Il and class I11/IV have shown that an ischemic
cause of HF is associated with less benefit from CRT.

Impact of QRS Duration on Clinical Event Reduction With Cardiac Resynchronization Therapy: Meta-analysis of

Randomized Controlled Trials (5 trials; n=5813)
Sipahi, et al. Arch Intern Med. 2011

CRT was effective in reducing adverse clinical events (death, hospitalizations) in pts with HF
and a baseline QRS 2150 ms, but did not reduce events in pts with a QRS of <150 ms.



Multidisciplinary approach to care in HF

» Ensure an integrated approach to care delivery by a multidisciplinary team

« HF & EP & Echo Specialists / Nurses / Rehabilition service
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CRT

Hazard ratio: 0.62 (95% ClI: 0.46-0.83)
P=0.001 by stratified log-rank test

“*-\Multidlscipllnary care
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Altman, et al. European Heart Journal May 2012



Review of the ICD Reqgistr

2006 2007 2008 2009 2006-2009

Total implants (N, for each year and cumulative for 2006-2009) 92,897 120,668 131086 141374 486,025
Single chamber ICD (%) 234 219 20.5 18.9 20.9
Dual chamber ICD (%) 39.1 39.1 39.8 39.3 39.3
Biventricular 1D (%) 314 38.9 39.6 41.7 39.6

Adverse procedure-related event (%) (for new ICD implants only) : . . : 3.2

Death in laboratory . . . ; 0.02
Cardiac perforation j . . ; 0.08
Hematoma . : . ; 0.8
Lead dislodgement : : . , 1.0
Hemo,/pneumothorax . ; . . 0.53
Transient ischemic attack /stroke . . . . 0.08
Other . . : . 0.57

Hammill C, et al. Heart Rhythm 2010:7:1340-1345



CRT-D - Units per million inhabitants
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IMPROVE-HF

Registry to improve the use of evidence-based HF therapies

15.381 patients

B CRT-D only B CRT-P only | IKDenly

86

ACEI/ARE Bata-Blocker Aldesterone  Anticoagulation CRT ICD/CRT-D HF Education
(M= 11271/ (N= 12,038/ Antagonist for AF [CRT-DYCRT-P] [N=3&30/7168) (N=8459/15381)
14,167 ) 14,05E) (N=20572505) [N=2450/3533) IN=5Z811361)

Fonarow G, Circ Heart Failure 2008
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AVID (ICD
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1997 1998 1999 2001 2002 2003 2004 2005 2006 -52N9 2010

ACC/AHA
Guidelines
for ICDs

ACC/AHA/ESC

ESC Updated Updated

ESC Updated

Guidelines Guidelines

Guidelines




Cardiac Resynchronization — clinical experience

PATH-CHF | InSync InSync It MUSTIC MIRACLE VIGOR-CHF
N 42 103 190 67 266 73
NYHA + + + + + +
QOL + + + + + +
6-min + + + + + +
VO2 max. + / + + + /
Hospitalization it / it F F /
Mortality / / / / / /

“ CRT significantly improves exercise tolerance, quality of life, NYHA functional
class in patients with chronic HF and interventricular conduction delay.”

MUSTIC Study, NEJM 2001; 344: 873-880



Risk of Hospitalization for Worsening
l Heart Failure

_ 100%
) 1?.__\—_& Cardiac Resynchronization

i L_._I_‘“i—.._‘

S9% 1 p = 0.015 Control

S0%0 Relative risk = 0.50;
50 95% CIl (0.28, 0.BE)
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Patients At Risk Months After Randomization

Contral 220 e 204 127 121 1732
CRT 228 218 213 209 204 201 TR

Abrabam et af NEJAS

Freemantle, EJHF 2006



38% reduction
in HF mortality

Trial . . . . Odds ratio (95% Cl) CRT Control
In 8 trials, including 3380 patients, CRT Death/Total ~ Death/Total

MUSTIC AF reduced all-cause mortality by 28% Not estimateable 1/25 0/18

Effects of CRT on all-cause mortality

MUSTIC SR Not estimateable 1129 0/29

RD-CHF

0.45 (0.04, 3.64) 2122 4/22

MIRACLE 0.73 (0.31, 1.68) 12/228 16/225

CONTAK-CD 0.67 (0.28, 1.58) 11/245 16/245

MIRACLE ICD 0.91 (0.49, 1.70) 24/272 271282
COMPANION 0.81(0.58, 1.13) 131/617 77/308
CARE-HF 0.59 (0.42, 0.83) 82/409 120/404

Pooled fixed effect 0.72 (0.59, 0.88)
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Full random effects 0.72 (0.56, 0.93)

N

Hohnloser S H , Prystowsky E N Eur Heart J Suppl 2007;9:G9-G16




CRT vs. OPT: RR = 24%, p=0.060 (Critical boundary = 0.014)
CRT-D vs. OPT: RR = 36%, p=0.004 (Critical boundary = 0.022)

wni OPT
— CRT  HR 0.76 (CI: 0.58-1.01)
— CRT-D HR 0.64 (CI: 0.48-0.86)
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12-month Event Rates
OPT: 19%

CRT: 15% (AR=4%) -
CRT-D: 12% (AR=7%) " Secondary Endpoint:all cause death
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v' Only CRT-D reduced SCD (OPT vs. CRT-D: HR 0.44, p=0,02) over a period of 12 months

v' The impact of CRT on mortality takes time (reverse remodeling). ICD benefit is immediate
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Number at risk
CRT
Medical Therapy

Secondary Endpoint: death of all causes

HR 0.64 (95% CI 0.48 to 0.85)

CRT
p =.0019

Medical
Therapy

36% reduction in all cause mortality

0

500 1000 1500 Days
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CARE-HF Extension Study
Time to Sudden Death

. CRT
0.75 : Medical
Hazafd Ratio 0.54 Therapy
= (95% CI 0.35 to 0.84; P=0.006)
> !
£0.50 :
> :
N :
0.25 §
CRT = 32 sudden deaths (7.8%)
Medical Therapy = 54 sudden deaths (13.4%)
0.00
0) 400 800 1200 1600

Time (days)

CRT-P reduces the risk of SCD (CARE-HF Extended), however more than 1/3 of
the deaths of patients treated with CRT-P alone are due to SCD.



CRT In patients with mild/moderate HF?
- REVERSE

n=610 - time to first hospitalization is consistently delayed
LVEF <35%, wQRS >120 ms, SR - may help prevent HF progression
Follow-up: 2 years

JACC 2008,2009

o End point All patients ischemic nonischemic
MADIT CRT cardiomyopathy cardiomyopathy
n=1820 Death or HF  0.66 (0.52-0.84)2  0.67 (0.52-0.88)P 0.62 (0.44-0.89)°
LVEF <30%, wQRS >130 ms, SR [N, 0.59 (0.47-0.74) 0.58 (0.44-0.78)2  0.59 (0.41-0.87)°
FO]]OW—le.‘ 2 years Death 1.00 (0.69-1.44)  1.06 (0.68-1.64) 0.87 (0.44-1.70)

NEJM 2009

- RAFT

n=1798

LVEF <30%, LVEDD >60 mm, wQRS >120 ms, SR or AF

[CD indication - adding CRT to ICD improves survival in pts with moderate HF

Follow-up: 5 years symptoms, wide QRS complex, and LV systolic dysfunction

NEJM 2010

> there was a 25% reduction in all-cause mortality in RAFT (p <0.003)

» for NYHA class | and Il HF, all of the trials tested only CRT-D and not CRT-P...




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

Variable No. of Events/No. of Patients Hazard Ratio

Age

<65 yr 142/852

=65 yr 230/968
Sex

Male 294/1367

Female 78/453
NYHA class

Ischemic | 53/265

Ischemic Il 186/734

Nonischemic || 133/821
QRS duration

<150 msec 147/645

=150 msec 225/1175
LVEF

<25% 101/646

>25% 271/1174
LVEDV

=240 ml 184/828

>240 ml 184/969
LVESV

<170 ml 190/835

>170 ml 178/962
All patients 372/1820

T
1.2

-

CRT-ICD Better ICD Only Better




In Madit-CRT “Women got twice as good a
result”

Arthur Moss, MD

WHY!?




Recommendation Patient population Class? Level? Ref.”

CRT-PICRT-D is MYHA function class LTV

recommended to reduce
LVEF =35 RS =120 ms, SR
morbidity and mortality® = Q me

Optimal medical therapy

Class IV patients should be
ambulatge==

2010 Focused Update of ESC guidelines on device therapy in heart failure

= all-cause mortality (CRT vs. ICD) — 8% vs. 11.5% (p=0.04)
= HF hospitalization (CRT vs. ICD) — 11.6% vs. 18.2% (p<0.001)

Recommendation Patient population Class® Level®

CRT preferendally by CRT-D| NYHA function class I

i= recommended to reduce
morbidity or to prevent LVEF =35%, QRS =150 ms, 5R

di lon®
ISEASE progression Cptimal medical therapy

All primary prevention recommendations apply only to patients who are receiving optimal medical
therapy and have reasonable expectation of survival with good functional capacity for >1 year.




ESC HF Guidelines 2012: CRT Summary

Sinus Rhythm

NYHA HI/TV @amb,) NYHA II

EF < 35% EF <30%
LBBB Non- LBBB Non-

LBBB LBBB

QRS =z || QRS 2 QRS = || QRS 2
120ms || 150ms 130ms || 150ms
Class | Class Class | Class

A lla A A lla A
CRT-P CRT-P Preferably Preferably
CRT-D || CRT-D CRT-D || CRT-D

Eur Heart J. 19 May 2012

* There is less consensus about pts with RBBB, interventricular conduction delay or with AF.
* Another area of debate is pts without an indication for CRT who needs a conventional PM.
* If pts with wQRS <120 ms and ‘mechanical dyssynchrony’ benefit from CRT remains to be proven.




2012 Recommendations for CRT in Patients With Systolic Heart Failure

JACC Oct 2012

The most significant changes:

1) limitation of the Class | indication to pts with wQRS 2150 ms and LBBB

2) expansion of Class | indication to NYHA class Il, with LBBB + wQRS 150 ms

3) the addition of a Class llb recommendation for pts who have LVEF 30%, ischemic etiology, SR, LBBB with a
WQRS 2150 ms, and NYHA class | symptoms.

CLASS lla

CRT can be useful for pts who have LVEF <35%, SR, LBBB with a wQRS 120-149 ms, and

NYHA class Il, lll, or ambulatory IV symptoms on GDMT (Level of Evidence: B) New

CRT can be useful for pts who have LVEF <35%, SR, a non-LBBB pattern with a wQRS 2150
ms, and NYHA class lll/ambulatory class IV symptoms on GDMT (Level of Evidence: A) N
CRT can be useful in pts with AF and LVEF <£35%, on GDMT if: a) the pt requires ventricular
pacing or otherwise meets CRT criteria, b) AV nodal ablation or pharmacologic rate control will
allow near 100% ventricular pacing with CRT. (Level of Evidence: B)

CRT can be useful for pts on GDMT who have LVEF <35%, and are undergoing new or
replacement device placement with anticipated requirement for >40% ventricular pacing.
(Level of Evidence: C)




“Guidelines are composed of recommendations on the basis of
the best available medical science; however, implementation of

these recommendations will be impacted by the financial,
cultural, and societal differences amonq individual countries.”

Find the
differences...
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