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Management

 Patients with left ventricular failure often
nave regional dyskinesis associated with

oundle branch block or IVCD

* Discoordinated contraction sequence results
In decreased stroke volume

* Resynchronization therapy normalizes the
ventricular activation sequence and improves

hemodynamics



Failure

Electrical and mechanical dyssynchrony can lead to heart failure

— Dyssynchrony characterized by early and late activated
areas of the ventricle

— Relaxation of early activated areas occur when late
activated areas contracting

— This leads to unbalanced preload
« Asymmetric hypertrophy
* Ventricular remodeling.
* |nefficient myocardial work
 Cellular remodeling

Prinzen 1999



LV radial dyssynchrony by 2-

dimensional speckle tracking
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Failure

Not éII dyssynchrony the same

» Electrical dyssynchrony secondary to late
ventricular activation

— Secondary to scar, dilatation, ischemia
— Can result in mechanical dyssynchrony

— Mechanical dyssynchrony is “clustered”
— amenable to CRT

* Mechanical dyssynchrony may have several
causes
— Secondary to electrical dyssynchrony
— Secondary to primary muscle issues and
contractile disparities

— Mechanical dyssynchrony is dispersed—
not amenable to CRT

Temporal Delay
1204
o 1004
£
g5 ®)
7P =
© 80
23
B3 o
Q
o
5
0
Amenable to CRT
Contractile Disparity
120
o 100
£
£ o
3%
2
EQw
Q
o
S 2
0 — :
0 200 400 600 800
Probably not amenable to CRT



Dispersed vs Clustered Dyssynchrony
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Failure

* Cellular remodeling

— Increased levels of mediators of fibrosis and
apoptosis in late contracting segments

— Decreased calcium cycling in cell, resulting in
Impaired excitation-contraction coupling

— Reduction in beta-adrenereceptor gene expression

— Connexin-43 down regulation in late contracting
segments with a consequent reduction in myocardial

conduction velocity

Chakir 2008 Vanderheyden 2008
Mullens 2008 Spragg 2003
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* Multiple adult studies
have assessed efficacy
and safety of
resynchronization
therapy

— MIRACLE - 453 patients

with improvement in QOL
and 6 minute walk

— COMPANION - 1500
patients with reduction in
mortality

* 24% with CRT
» 36% with CRT/ICD

A Primary End Point

100
Pacemaker
® | {414 events,
s 8 P-0.014)
>
- 60— Pacemaker—
a defibrillator
4 40 (390 events,
& - P=0.010)
§ 20 Pharmacologic ="\
o therapy -
(216 events) | sy
0 T T T T T 1
0 120 240 360 480 €00 720 840 960 1080
Days after Randomization
No. at Risk
Pharmacologic 308 176 115 72 46 24 16 6 1
therapy

Pacemaker 617 384
Pacermaker— 595 385
defibrillator

294 228 146 73 36 14 3
283 217 128 61 25 8 0

A I

lization for C Causes

C Death from or Hospil

100
£ 30
g
T 60~ Pacemaker—defibrillator
a (312 events, P<0.001)
.§ 40+ g N
< Pharmacologic— e,
] d | therapy -
3 20 (188 events) Pacemaker
(338 events, P=0.002 )
0
T T T T T 1
0 120 240 360 480 €00 720 840 960 1080
Days after Randomization
No. at Risk
Pharmacologic 308 199 134 351 56 29 20 8 2
therapy

Pacemaker 617 431 349 282 194 102 51 22 5
Pacemaker— 595 425 341 274 167 83 45 20 3
defibrillator

B Secondary End Point

100
g Pacemaker—defibrillator
= 90 (105 events, P=0.003)
s
e 804
a
g Pharmacologic .
& 70 therapy s O -
- (77 events) "4
g 60 Pacemaker
(131 events, P=0.059)
50 T T T T T T T T
0 90 180 270 360 450 540 630 720 810 900 9901080
Days after Randomization
No. at Risk
Pharmacologic 308 284 255 217 186 141 94 57 45 25 4 2
therapy
Pacemaker 617 579 520 488 439 355 251 164 104 60 25 5
Pacemaker— 595 555 517 470 420 331 219 148 95 47 21 1
defibrillator

D Death from or Hospitalization for Heart Failure

100

3 ) Pacemaker—defibrillator

— 80 (212 events, P<0.001)

<

2

e 60+

= R . o —

s Pharmacologic— . -

z 40+ therapy

- (145 events) Pacemaker

§ 20 {237 events, P=0.002)

-

0 T T T T T
0 120 240 360 480 600 720 840 960 1080
Days after Randomization

No. at Risk
Pharmacologic 308 216 161 118 76 39 28 11 2
therapy
Pacemaker 617 498 422 355 258 142 75 35 9
Pacemaker— 595 497 411 343 228 131 71 27 5
defibrillator

NEJM 2002,2004




edalatric VS.

Adult and Pediatric patients quite different

— Pediatric patients unlikely to meet adult criteria
for resynchronization

— Schiller looked at a heart failure registry of all
pediatric patients with dilated cardiomyopathy
« 52 patients
 All patients with mean EF of 25%
* No patients met criteria for prolonged QRS on first
visit
* No patient had a LBBB on ECG

Schiller JCE 2015



Dubin: 2005
— 16 (15.5%) DCM, 14 (13.6%) CCAVB

Cecchin: 2009

—10 (16.7%) DCM, 4 (6.7%) CCAVB
Janousek: 2009

—10 (9.2%) DCM, 12 (11%) CCAVB
Perera: 2013

—10 (14.9%) DCM, 7 (10.4%) CCAVB



resynchronization

Janousek and colleagues looked at 109 patients in
pediatrics with CRT

Median age of 16.9 yrs
(.24-73.8)
Median follow-up of 7.5 months
Able to identify several predictors of non-response
— Dilated CM
— Poor NYHA class
Strongest predictor of response
— Systemic LV

Janousek 2009



* Friedberg et al:
« 65% of pediatric DCM patients had mechanical dyssynchrony
 Median QRSd was only 84 ms
« Mechanical dyssynchrony did not correlate with QRSd

« Chenetal:
* 18% of ped DCM patients have a QRSd >120 ms
 However average QRSd for cohort of 89 DCM patients = 93 ms

« (QRSd did not correlate with intraventricular mechanical
dyssynchrony.

* This is in contrast to studies in adult DCM patients
demonstrating average QRSd >150 milliseconds
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