LA RESINCRONIZACION
CARDIACA:

UNA FORMA INTELIGENTE DE
TRATAR A PACIENTES
SELECCIONADOS

Dra. Maria Angeles Castel
Hospital Clinic
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Efectos Terapia Resincronizacion Cardiaca

/SINTOMAS

v CAPACIDAD
FUNCIONAL

v DISMINUCION
INGRESOS

v DISMINUCION
MORTALIDAD

LINDE C. MUSTIC j Am Coll Car 2002;
Abrahan WT NEJM 2002



Remodelado inverso Ventriculo izquierdo

Table 3. Hemodynamic, Echocardiographic, and Biochemical Assessments.*

Difference in Means
Variable I I at 18 Mo (95% Cl) P Value
Heart rate (beats/min) +1.1 1.2 to 3.4) 33 +1.0 {-1.5 to 3.6) 0.43

Leftventricular ejection fraction (%) +3.7 (3010 44] Q001 469 [36t0dl] <0.001

Leftventricular end-systolic volume 82 (F220-150) <0000 -260(-315t0-204) <0001
index (ml/m?)

S1E30-28) Q0 -42(T0t-14) 000

= Jr

Cleland et al. (CARE-HF) NEJM 2005



Indicaciones Actuales TRC

Recommendation Patient population Class® Level? Ref.©
CRT-P/CRT-D is NYHA function class IV 519
recommended to reduce : .
morbidity and mortality? LVEF =35%, QRS =120 ms, SR

Optimal medical therapy

Class IV patients should be

ambulatory®
Recommendation Patient population Class® Level® Ref."
CRT preferentially by CRT-D | NYHA function class |l 9, 20-22

iz recommended to reduce

morbidity or to prevent
disease progression®

LVEF =35%, QRS =150 ms, SR,

Optimal medical therapy

European Heart Journal (2010) 31, 2677-2687
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TRC en FA

Recommendations Patient population Class* | Level Ref.f

CRT-PICRT-DY should be MNYHA funcrion class IV 27-40

considered to reduce
mnrhidit;f LVEF =35%, QRS =130 ms
Pacemaker dependency induced

by AV nedal ablation

CRT-PICRT-DY should be MNYHA function class Y

considered to reduce
morbidity LVEF =35%, QRS =130 ms

Slow ventricular rate and frequent

pacing®

European Heart Journal (2010) 31, 2677-2687



Pacientes con marcapasos

Recommendations

Patient population

CRT-B/CRT-DY is
recommended to reduce
morbidity

MYHA function class Y
LVEF =35%, QRS =120 ms

CRT-P/CRT-DY should be
considered to reduce
morbidicy

MYHA function class Y
LVEF =35%, QRS <120 ms

CRT-P/CRT-D? may be
censidered to reduce
morbidity

MYHA function class |l
LVEF =35%, QRS <120 ms

European Heart Journal (2010) 31, 2677-2687

Class?

Level?

Ref.t

4148




N
PROBLEMAS en la RESINCRONIZACION

v 30 % de los pacientes no mejoran clinicamente

v Alrededor de 40% de los pacientes no mejoran
ecocardiograficamente (remodelado inverso).



e
Falta de respuesta a TRC

~Caracteristicas basales de los pacientes
~Mala colocacion electrodos estimulacion (LV anterior)

~Defectuosa programacion dispositivo
v Fallo captura VI
v Estimulacion frénica

~Arritmias post-implante dispositivo
v Fibrilacion auricular

v Extrasistoles ventriculares
v Disfuncioén sinusal

»Mala adherencia al tratamiento medico del paciente



-
' Falta de respuesta a TRC '

| >Caracter|st|cas basales de Ios pauentes '
»Mala colocacion electrodos estimulacion (LV anterlor)

»Defectuosa programacion dispositivo
v Fallo captura VI |
_ /Estlmulac:lon frenica

>Arrftmias post-implante dISpOSItIVO
. vFibrilacion auricular.

v Extra5|stoles ventrlculares
v Disfuncion sinusal...

: »Mala adherenma al tratamlento medlco del paciente.



SELECCION PACIENTES
TRC







Speckel-Tracking

— h’ # 1 P
Posterior

Europace (2009) 11, v22-v28



Results of the Predictors of Response to CRT
(PROSPECT) Trial

Eugene 8. Chung, MD; Angel R. Leon, MDY, Luigi Tavarri, MDD, Jing-Ping Sun, MD;
Petros Nihoyannopoulos, MDY, John Merlino, MD:; William T. Abraham, MD: Stefano Ghio, MIDD;
Christophe Leclercq. MD: Jeroen J. Bax, MD: Cheuk-Man Yu. MD, FRCP; John Goresan [11, MD:
Martin 5t John Sutton, FRCP; Johan De Sutter. MD, PhD; Jaime Murillo, MD

Table 1. Summary of Echocardiographic Predictors of Response to CRT
Fcn  Table 1. Summary of Echocardiographic Predictors of Response to CAT

5P  Echoczrdographic Predichor Descripion of Method Echocartiography Method Cutoft
SPWMD'™ Sepdsl-posterior wall motion detsy; M mode measured by parsemsl M mode =130 ms

I chiri-2uds wiew

ol

La variabilidad en la medida de los 12 parametros
ecocardiograficos para predecir la respuesta clinicay
ecocardiografica fue muy alta: 3.8% intra-observador y
14,5% inter-observador

¥k M mode) and onset of LV filing (2§ Doppier echocardiography)
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-
Predictores respuesta a la TRC

v Clase funcional NYHA y evolucion enfermedad

vECG basal
»Morfologia QRS
»Anchura QRS

v Tipo de cardiopatia
~lsquémica vs. No isquémica

v Disfuncion Biventricular



-
Predictores respuesta a la TRC

- /Clase funcional NYHAy evolucion enfermedad

vECG basal
>Moriologia QRS
>Anchura QRS

v Tipo de cardiopatia
>lsquemica vs. No isquemica
v Disfuncion Biventricular



MADIT-CRT: FE=<30%, QRS=130, NYHA I-II

p— lln
.E g 0.9 —
B .
3E veu,,  CRT-ICD
b4 g 08 e
g2
5 : 0.7
2
0.6
n'n T T T T 1
0 1 F) 3 4
Years since Randomization
No. at Risk (Probability of Survival)
1CD only 731 621 (0.89) 379 (0.78) 173 (0.71) 43 (0.63)
CRT-ICD 1089 985 (0.92) 651 (0.88) 279 [0.80) 58 (0.73)

REVERSE: FES40%, QRS=120, NYHA I-II

A 40

o p=0.003

g HR=0.38

Q 30

= - CRT OFF

2 2 —
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2 [ ,r'_rr. CRT ON

§ 10 |

=
Linde et al. REVERSE. JACC 2009 s °%9 6 12 18 24

Months Since Randomization

MADIT CRT- N Engl J Med 2009 Numbers2 79 78 70 39



Variable

Age
<65 yr
=65yr

Sex
Male
Femnale

NYHA class
Ischemic |
Ischemic Il

|

Monischemic Il
QRS duration
<150 msec

l

=150 msec
LVEF
=25%
=25%
LVEDV
=240 ml
=240 ml
LVESY
=170 ml
=170 ml
All patients

No. of Events/No. of Patients

142/852
230/968

294/1367
78/453

53/265
186/734
133/821

147645
225/1175

101/646
271/1174

184/828
184/969

190/835
178/962
372/1820

Hazard Ratio

T T |
1.2 1.4 1.6

CRT-ICD Better

ICD Only Better

MADIT CRT- N Engl J Med 2009



Remodelado inverso en CF I/1I

Table. Comparison of Echocardiographic Indicators of
Reverse Remodeling

MIRACLE®  CARE-HF REVERSE™ MADIT-CRT®

MYHA Class LA LM L N
Time interval of [i] 18 24 12
follow-up, mo

Improvement 16 28

in EF, %

Change in 16 29

LV ESV, %

Change in 12 Mot

LV EDV, % available

Reynolds and Gold, Circulation 2010



»COMPANION subanalisis NYHA IV
La mortalidad total y hospitalizaciones por
ICC a los 2 anos fue similar:
55% CRT-D; 45% CRT-P
y 62% en el grupo control

Lindenfeld J Circulation 2007;115:204-212
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TRC en Clase NYHA IV
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: Figure 3. Death from any cause/rehospitalization for
Figure 1. Death from any cause depending on baseline a major cardiovascular event depending on baseline
NYHA Class. NYHA Class.

Supervivencia a 24 m: 85% in Class ||
80% in Class 11l

37% in Class IV

(11 vs 111, P= ns; 111 vs IV, P < 0.001)

PACE 2005; 28:1260-1270



Time to all-cause mortality or urgent heart transplantation.

104
s Log-rank test P=0.434
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TRC en NYHA IV con y sin dobutamina

42 pacientes NYHA IV de 486 total implantados
23 (55%): dependientes de dobutamina

Survival of CRT patients according 1o inoirope dependen
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Mortalidad seguin numero predictores

FA - Clase NYHA 1IV- 1. Renal

0,05 — Log Fank 60,3 p<0,001 HN® de predictores
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Tolosana et al. SPARE II. SEC 2010



I
Predictores respuesta ala TRC

_ vClase funcional NYHA y evolucion enfermedad

v ECG basal
»Morfologia QRS
»Anchura QRS

v Tipo de cardiopatia
- >Isguémica vs. No isquémica
v Disfuncion Biventricular



Anchura QRS y Respuesta a la TRC

COMPANION
CARE- HF
RETHIN Q
MADIT CRT
REVERSE
RAFT

Auricchio A. CircJ 2011; 75: 521 - 527

PERDIDA de EFECTIVIDAD ala
TRC al disminuir la anchura QRS

REDUCION VTSVI

REDUCION MORTALIDAD

REDUCCION HOSPITALIZACION

}

Entre 120-140 mm OR para
mortalidad u hospitalizacion es

cercanoa 1=
El remodelado inverso es
minimo




Bloqueo Rama Derecha y Respuesta a laTRC

Sym ptom atic Response (%)

25 5227

15 = 13.0
mLVEF p=0.05

10 @ LVEDD p=0.01
OLVESD p=0.02

(%)

2.8

0 U.-?e

-3.8 -3.9

-10 . ‘7.5
LBBBE Paced RBBB

LBBB Paced REBB

Median Relative Change From Baseline
6]
1

Sweeney et al Circulation 2010; 121: 626 — 634
Adelstein EC et al. Am J Cardiol 2009;103:238 —242)



e
RBBB vs. RBBB + Hemiblock.

Pure RBBB patients ==

50%

40%

0% Response to CRT

~p=0.00 -p=0.03-
80 — T

70
60

20%

10%

0%

-10%

—20%
M Pre CRTEF M Post CRTHE- W Delta B 0
40 -

30
20

Patients with coexisting LHB

60%

Percent of patients

50%

40%

S8 delta B> 5% delta NYHA

[IRBBB M RBBB+LHB

1 A5 A7 - 90211223395 oy
M Post CRTH- I Delta B-

Chandra R, Clin. Cardiol. 33, 2, 89 - 93 (2010)



e
Predictores respuesta a la TRC

_ vClase funcional NYHA y evolucion enfermedad

vECG basal
>Morfologia QRS
>Anchura QRS

vTipo de cardiopatia
»lsquémica vs. No isquémica
v Disfuncion Biventricular



FACTORES NO RESPUESTA
OR IC 95 % .
f;zzdef%ﬂiga 3.4 1.4 - 8 0.006
IM III-1V 2.8 1.1-7.4 0.03

DTDVI = 75 mm 3.8 1.5-9.3 0.004

Diaz-Infante E. Am, J. Cardiol 2005



Probabilida

de mej;;?v/
con la JRC

%

21,8 %

Noisquémico  Isquémico
Diaz-Infante E. Am, J. Cardiol 2005



T
Predictores respuesta a la TRC

_ vClase funcional NYHA y evolucion enfermedad
 vECG basal = =
>Mo‘rfo|og|’a ORS -
- »Anchura QRS
v Tipo de cardiopatia
 »Isquemica vs. No isquémica
- vDisfuncion Biventricular



Disfuncion biventricular

Table 2 Published data on effect of cardiac resynchronization therapy on right ventricular size and systolic function

Swdy Patients (n) Follow-up (months) Imaging mode Results

Bleeker et al"® 56 [ Echo Improvement in RV size (dameters), tricuspid regurgitation, and PAP

Boriani et al." 15 3 RNA Mo improvement in RVEF

Rajagopalan eral’ 35 >3 (mean & + 3) Echo Improvement in RV TDI velocities (no difference between ICM and
NICM). Non-significant improvement in PAP

Donal et ol® 15 Acute effect Echo Improvement in lateral tricuspid annulus TDI velocity. No change in
TAPSE or MP|

Donal er al."” 50 3 Echo Improvement in RY TDI velodity and strain. No change in TAPSE and
RV size (diameters)

Scuteri ef ol ™ 4“4 6 Echo Mo improvement in TAPSE or RV size (surface area)

D'Andrea et al.™ 110 (] Echo Improvement in RV size (diameter), TDI velocities and 2D strain in
patients with ICM, but not with NICM

Present study 44 Aanre effect + =6 RMNA Mo acute improvement in RVEF or RV dyssynchrony (n = 21). Mild

(mean 9 + 5) improvement in RVEF and RV dyssynchrony at follow-up

Echo, echoardiography: HOM. ischaemic cardiomyopathy: NICM, non-ischaamic ardiomyopathy: PAP, pumonary artery systolic pressure; RV, right ventricular; RVEFR, right
ventricular gjection fraction; TAPSE, tricuspid annulus plane systolic excursion; TDL, tissue-Dogpler imaging: MPL myocardial performance index.

NYHA 6 MWD LVEF
P=0.085 P=0052
2, 10 e T R — 20 —
5 ]
gé 80 z - 157
£ @l £ oo
ET 60 a d
> i 10
Ez 40+ g 3
5; 20 < ¥ * 9
2 | N
<0.35 5035 <0.35 5035 <0.35 >0.35

Baseline RVEF Baseline RVEF Baseline RVEF

Figure 3 Effect of baseline right venmricular systolic dysfunction on respanse to CRT.

Burri H et al. Europace (2010) 12, 389-394



R
Posibilidad de respuestaalaTRC

Likelihood to Respond to CRT |

‘ |
]

None ’ \\'\

1

1
. 1
Worsening :
1
1
1
1
]

Parameters Estimated relative

importance
23
L3 QRS Duration 2150 ms 120-150 ms <120 ms Very High
a | =
85
a 3 QRS Morphology LBBB RBBB IVCD
ig
E - Etiology DCM CAD High
=
| oy Septal Rebound Stretch  Present Absent Absent High
c "
| E 5 P
,l § E S| Posterolateral Scar  Absent or minimal Present Present
3
§ i
' Dyssynchrony Present Minimal Absent Moderate




e
Falta de respuesta a TRC

»Caracteristicas basales de los pacientes
~Mala colocacion electrodos estimulacion (LV anterior)

> Defectuosa programacion dispositivo
v Fallo captura VI
v Estimulacion frenica

> Arritmias post-implante dlsposmvo
v Fibrilacion auricular

v Extrasistoles ventriculares
v Disfuncion sinusal

»Mala adherencia al tratamiento medico del paciente












Posibles causas de falta de respuesta a la TRC

50

45

40-

35

30

25

Percentage

20-

15

10

47%

n=175

33%
30%0

25%

21% 24%
16%
990 8o
[T

Suboptimal ﬁ. rrchythmia  Anemia Sub-::lphmal < B0% Suhﬂptlmal Persistent U nderlying Compliance Primary Y
AV Timing LV Lead Biventricular Medical Mechanical  narrow lssues Dysfunction
Position Pacing Therapy Dyssynchrony QRS

Mullens W et al JACC 2009



Conclusiones

v Indicar la TRC en fases mas precoces de la

enfermedad (Clase Il NYHA) y con menos remodelado
(DTDVI<75 mm)

v Evitar TRC en pacientes con BRDHH: poca
probabilidad de respuesta

v No indicacion actual de TRC en pacientes QRS
estrecho



