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The birth of CRT ... in Europe, 20

Four chamber pacing in dilated cardiomyopathy.

Cazeau S, Ritter P, Bakdach S, Lazarus A, Limousin M, Henao L, Mundler O, Daubert JC, Mugica J
*54-yrs man
sreceived a four chamber pacing system
esevere congestive heart failure (NYHA 1V)
oleft bundle branch block (200-msec QRS
duration
« 200-msec PR interval,

*90-msec interatrial interval

acute hemodynamic study : 1CO -{ PWCP

Figure 1 Lateral X-ray view of the first fully transvenous cardiac resyn-
chronization therapy system (courtesy of D.G. and J.-C.D., University
Hospital of Rennes, August 1994).

1994, the first four-chamber cardiac
resynchronization therapy implantation

Pacing Clin Electrophysiol 1994 Nov;17(11 Pt 2):1974-9.
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Stages of Heart Failure and Treatment Options

Stage A Stage B
High risk Structural

with no

heart

symplarms disease, no
symplams

-Trﬂ;rh}'

Stage C Stage D
Structural Refractory

disease symiptoms
provicus or requinng

current special
Syrripte s intervention

Hospice
VAL, transplantation
Inot For ees
Aldosterone antagonist, nesiritide
te-n ;u |;|er multidisciplinarny team
Revascularization, mitral-valve surgery
Cardiac resynchronization if bundle-branch block present
Dietary sodium restriction, diuretics, and digoxin

ACE inhibitors and beta-blockers in all patients

Risk-factor reduction, patient and family education

w

Jessup and Brozena. N Engl J Med 2003;348:2007.
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Factors that make upsthe

Electrical
— QRS wide
— LBBB

Mechanical Dissynchrony
— Atrio-ventricular
— Intra- ventricular
— inter-ventricular

Toussaint J-F, et al. PACE 2002;25:178-182

Atrio-
ventricular

Cazeau, et al. PACE 2003; 26[Pt. I1]: 137-143



CRT Objective:
Stimulate both ventricles

more or less simultaneously

Methods:
Transvenous Approach

Well-established technique
(thousands of patients already treated)

Possibility of using the catheter that best suits the
patient's anatomy.



Cardiac Resynchronization




Failure of coronary sinus lead implantation:
alternative approaches

 Epicardial Approach :

— thoracotomy

— Minithoracotomy

— video-assisted thoracoscopic and robotic
 Transapical endocardial

 Transeptal approach (Inter-atrial puncture)
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transeptal approach

the LV lead crosses the atrial septum, mitral valve and is
actively fixed to the LV endocardial surface.




Randomized Controlled Trials on CRT

Study (1 _____W
I(ZT;ZTL On Top of Optimal Drug Therapy M
MUSTIC CRT Improves: N
MUSTIQ +
PATH CH NYHA Class, :
MIRACLE Quality of life score, ¥
CONTAK  EXercise Capacity: 6 Mw, Peak VO2 +
COMPANI LV function: EF, MR +
PATH Ch Reverse remodeling: LVEDV *
MIRACLE Hospitalization ¥
CARE H +

LVEF < 35% Tor all trials
* RV paced QRS  "Primary endpoint not met; key secondary endpoints reached



Clinical Evidence: CRT Reduces Mortality & Hosp.

e | oo | MORTALITY + | | e e [ [TY

Further Reduction with CRT + ICD
for Higher Risk Patients

HF
Mortality CRT

Sudden
Cardiac
Death

Freemantle ahead of print]
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% of Patients Surviving
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CRT:
Walit Untill NYHA 11l ?



NYHA 111 10 > NYHA [I-1V

STAGE B STAGE C-D




Effects of CRT on left ventricular size and function in patients
with average IC (NYHA Class Il)

The CRT In class Il acts by limiting the

progression of the disease

LVESD, Left ventricular end-systolic diameter;
LVED volume, Left ventricular end-diastolic volume;
LVES volume, Left ventricular end-systolic volume;
Donal E et al. Eur Heart J (2006) 27;1018-1025




Trial (ref)

REVERSE*

MADIT-CRT®

No. Design

CRT- NYHA CLASS I-l

NYHA | LVEF |

| 610 | Double-blinded, @ 40% |

randomized
CRT-ON vs,
CRT-OFF,

|2 months

@ 3%

1820 | Single-blinded,
randomized

5. 1CD,
12 months

798 | Double-blinded, 0%
randomized CRT-D

vs. ICD
40 months

Primary Secondary endpoints

endpoints
% worsened
by clinical
composite
endpoint

2130 All-cause
mortality or
heart failure

hospitalizations

All-cause
mortality or
heart failure

hospitalizations

LVESV index,
heart failure
hospitalizations and
all-cause mortality

All-cause mortality

and LVESV

All-cause mnrtality
and cardiovascular
death

Main Findings

| CRT-PICRT-D did not change

the primary endpoint and did
not reduce all-cause mortality
but reduced LVESY index and
heart failure hospitalizations.
CRT-D reduced the endpoin
heartfailure hospitalizatins
all-cause mortality and LVESV.
CRT-D did not reduced

all-cause mortality

CRT-D reduced the endpoint
all-cause mortality or heart
filure hospitalizations |n
NYHA Ill, CRT-D only reduced
significantly all-cause mortality




MADIT-CRT — Results Primary Endpoint

34% reduction in the risk of all-cause mortality or first HF event
» Benefit driven by 41% reduction In the risk of heart failure events

Similar benefit for ischemic and non-ischemic patient

Cox Analysis - HR

0.66

Death

or Heart Failure 0.67

0.62

0.59

0.58
0.59

1.00
Death at any time 1.06

0.87

@ All patients
0.4 06 08 1

@ Ischemic patients
Adjusted Hazard Ratio

© Non-ischemic patients

Moss AJ, Hall WJ, Cannom DS, et al. [serial online]. NEJM. Sept 2009. In press.



Clinical guidance to the
choice of CRT-P or
CRT-D In primary prevention

Factors favouring CRT-P Factors favouring CRT-D
Advanced heart failure Life expectancy >| year

Severe renal insufficiency Stable heart failure,

or dialysis NYHA I

Other major co-morbidities Ischaemic heart disease
(low and intermediate MADIT

risk score)

Frailty Lack of comorbidities

Cachexia

European Heart Journal (2013) 34, 2281-2329



Factors favouring CRT-P
Advanced heart failure

Severe renal insufficiency
or dialysis

Other major co-morbidities

Frailty

Cachexia

Improve quality of life

No ICD-related problems



ICD-related problems

Defibrillation lead malfunctioning

Event free lead function (all models)

Years after implantation

PM 28%0 at 10 years
ICD 40%0 at 8 years




Inappropriate Shocks

Rates of ICD Therapies in Major
Clinical Trial
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Effect of Inappropriate Shock
Therapy In ICD Recipients

m \Worsening of QoL

m Increasing Health Care resource
utilization

m Linking with adverse outcome



MADIT-RIT

Unadjusted P=0.03

Delayed therapy
Conventional therapy
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CRT and AV Node Ablation

CRT EFFECT

INTERventricular resync.

INTRAventricular resync.

AN
resynchronization

100% “PURE" CRT STIMULATION



Four-Year Efficacy of Cardiac Resynchronization
Therapy on Exercise Tolerance and Disease Progression

The Importance of Performing Atrioventricular
Junction Ablation in Patients With Atrial Fibrillation
Maurizio Gasparini, MD,* Angelo Auriechio, MD, Pul,4§ Francois Regoli, MD,* Cecilia Fantoni, MD,§

Miholko Kawabata, W14 1:'m|1 Cralimberty, WIDLF D 1|'||n:|f1 Pini, NID* Lmlu Ceriott, NI
Edoardo Gronda, MI* ': itherine Klersy, MD, MSc,§ Simona Fratini, MD,+ Helmut H. E‘-|'?il'l1 MWD
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ABLATE AND CRT PACE EFFECT ON LONG TERM
SURVIVAL IN PT WITH HF

Event-Free Overall Survival Event-Free Cardiac Survival

AF-drugs — — —

Log Rank p<0.001

48 48
months months

Gasparini M, Auricchio A, Curnis A et a., Circulation (Suppl.) 2006; 114: 1l - 717



CONCLUSION

- Benefits of CRT in terms of life expectancy,
Improvment of QoL, NHYA Class and reduction of
re-hospitalizations and mortality, makes this
therapy the strategy of choice in a selected group
of patients

- Evidences suggests that in patients with poor life
expectancy and severe comorbidities, the
addition of ICD to CRT do not improve life
expectancy and survival in comparison with CRT-
P that can improve the QoL
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