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SCD in Heart Failure
SCD-a prominent mode of death
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Presenter
Presentation Notes
When the first human implants occurred in the early 1980’s, the devices were quite large, required major surgery, and didn’t last very long (average of about 18 months).



ICDs were reserved only for the highest risk patients – people who had survived 2 or more SCD events!
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Presentation Notes
Then comes the next question:�As a leader in electrical treatment of brady and tachyarrhythmias, what can we do in terms of electrical management of these patients ?

We do have the pacing technology that provides dual chamber stimulation.  Can we adapt this technology into triple-chamber stimulation to influence the electrical and mechanical AV synchrony ?  Can we adapt it to provide ventricular coordination ?

In addition, we own the defibrillation technology and by combining this with biventricular stimulation, we could create a device that combines the heart failure treatment and tachycardia termination.
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Arrhythmic death

Years

Years
Number at risk
ICD: 934 715 467 273 159 104 934 715 467 273 159 104
Amio: 932 664 427 248 128 32 932 664 427 248 128 82

Figure 1 Cumulative risk of fatal events or the amiodarone (....) and ICD (—)
tfreatment arms.

Fur Heart J, Vol. 21, issue 24, December 2000
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AVID-CASH-CIDS METAANALYSIS

4.4 μήνες παράταση ζωής σε f/u 6 ετη

Κυρίως σε μείωση SCD


Primary prevention
trials




=
=

=
i

1__.! Cefibrillator

o
T2

Conyentional

Frobability of Survival

0.4 therapy
02
D_ D 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 I 1 |
0 1 Z = dq ]
Mo PATENTS Tear
Defibrillator a5 20 53 31 17 A
Corertional 101 67 44 29 17 1]

therapy



MUSTT - OAIkn BvnTtoTnTa

0.6
---------- EP-Guided Rx, No ICD
No EP-Gui
0.5 EP-Gu
p<
0.4+
e
©
0
t Oy
(0]
>
LL
0.2+
0.14
0 ]
0]

Buxton AE. N Engl J Med. 1999;341:1




MADIT I

Defibrillator Group

Conventional Group
0.7 1

Probability of Survival

05 ™ T T T T T T T T T T T T T T T T
0 1 2 3 4

No. of patients Years
Defibrillator: 742 203 (0.91% 274 (0.84} 110 (0.78) 9
Conventional: 490 329 (0.20 170 (0.78 65 (0.69) 3
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31% REDUCTION IN TOTAL MORTALITY


MADIT Il Mortality events - SCD
Greenberg et al, JACC 2004




MADIT Il Mortality events -NSCD
Greenberg et al, JACC 2004




LVEF > 35% LVEF < 35%
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Years Years
Number at risk
ICD: 337 272 191 121 71 53 583 432 265 145 86 49
Amio: 307 233 162 97 57 40 608 417 255 145 68 40

Figure 2 Cumulative risk of death for patients with left ventricular ejection fraction
(LVEF) >35% and <35%.



SCD in Heart Fallure
QRS complex and mortality
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CARE-HF: death or hospitalization
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Primary end point 

813 PTS

MEAN F/U 29 MONTHS


CARE-HF: any death
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PROSPECT trial
(PRedictors Of reSPonse to CRT Therapy)

Circulation 2008

426 patients wit
QRS=2130ms
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Table 1.  Summary of Echocardisgraphic Predictors of Response to CRT
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*“NARROW” QRS pts with CHF
Class Il




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cardiac-Resynchronization Therapy in Heart
Failure with Narrow QRS Complexes

John F. Beshai, M.D., Richard A. Grimm, D.O., Sherif F. Nagueh, M.D.,
James H. Baker I, M.D., Scott L. Beau, M.D., Steven M. Greenberg, M.D.,
Luis A. Pires, M.D., and Patrick J. Tchou, M.D., for the RethinQ Study Investigators*

ICD indication
EF<35%
Class llI

QRS <130ms
Mechanical asynchro
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We conclude that CRT did not improve peak oxygen consumption in patients with moderate

heart failure, a QRS interval of less than 130 msec, and mechanical dyssynchrony.

subgroup of patients with a QRS interval of 120 msec to 130 msec did benefit from CRT.




Cardiac-Resvnchromnization Therapyw

in Heart Failure withh a INarrow ORS Complesx

Filliarn T. Abrabharm
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M Engl ] Med 2013.

[11 or IV heart failure,

LVEF<35%

QRS duration < 130 msec

echocardiographic evidence of left ventricular dyssynchrony
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JACC: Hearr Faihire Vol 2, MNa. 3, 2014
© 2014 by the American Callege of Cardiology Foundation I55N 2213-1779/836.00
Published by Elsevier Inc. hitepe/fdee.dot.org/ 10,100 6/, jchf 201 3.11.010

MINIFOCUS ISSUE: HEART FAILURE AND ELECTROPHYSIOLOGY

Prognostic Benefit of Optimum
Left Ventricular Lead Position in

Cardiac Resynchronization Therapy

Follow-Up of the TARGET Study Cohort
(Targeted Left Ventricular Lead Placement to guide
Cardiac Resynchronization Therapy)

Anna C. Kydd, MD,” Fakhar Z. Khan, MD,* William D. Watson, MD," Peter ]. Pugh, MD,*
Munmohan S. Virdee, MD,7 David P. Dutka, DM*

Cambridge, United Kingdom




Kaplan-Meier Curves According
to LV Lead Position
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Kaplan-Meier Curves Comparing All-Cause Mortality
According to the Presence or Absence of
Low-Amplitude Strain (Scar) at the LV Lead
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The NEW ENGLAND
JOURNAL o MEDICIN E

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

Arthur . Moss, M.D., W. Jackson Hall, Ph.D., David S. Cannom, M.D., Helmut Klein, M.D., Mary W. Brown, M.S.
James P. Daubert, M.D., N.A. Mark Estes Ill, M.D., Elyse Foster, M.D., Henry Greenberg, M.D.
Steven L. Higgins, M.D., Marc A. Pfeffer, M.D., Ph.D., Scott D. Solomeon, M.D., David Wilber, M.D.
and Wojciech Zareba, M.D., Ph.D., for the MADIT-CRT Trial Investigators®



MADIT-CRT STUDY
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Kaplan—Meier Estimates of the Probability
of Survival Free of Heart Failure
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Mo. at Risk [Probability of Survival)
ICD only 731 621 (0.89) 379 (078) 173 {0.71) 43 [0.63)
CRT-ICD 1080 985 (0.02) 51 (0.86) 270 (0.80) 58 (0.73)
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Figure 2. Kaplan–Meier Estimates of the Probability of Survival Free

of Heart Failure.

There was a significant difference in the estimate of survival free of heart failure between the group that received cardiac-resynchronization therapy plus an implantable cardioverter–defibrillator (CRT–ICD) and the group

that received an ICD only (unadjusted P<0.001 by the log-rank test).


Hazard Ratio
Variable ICD-Only Group  CRT-ICD Group [95% CI)f P Value

no. (%)
All patients 2 2080
Preath or heart failuref 185 (25.3) 187 (17.2) 0.66 (0.52-0.84)§
Heart failure only 167 (22.8) 151 (13.9) 0.59 (0.47-0.74)
Peathat any time] 53 (7.3) 74 (6.8) 1.00 (0.69-1.44
Patients with ischemic cardiomyopathy —30t SO8
(NYHA class I or 11} |
Death or heart failurej 117 (29.2) 122 (20.4) 0.67 (0.52-0.88) 0.003
Heart failure only 105 (26.2) 96 (16.1) 0.58 (0.44-0.78)  <0.001
Death at any time9] 35 (8.7) 53 (8.9) 1.06 (0.68-1.64) 0.80
Patients with nonischemic cardiomyopathy 130 401
(NYHA class 1) |
Death or heart failure 68 (20.6) 65 (13.2) 0.62 (0.44-0.89) 0.01
Heart failure only 62 (18.8) 55 (11.2) 0.59 (0.41-0.87) 0.01
Death at any time9] 18 (5.5) 21 (4.3) 0.87 (0.44-1.70) 0.68




Risk of Death or Heart Failure, According to
Selected Clinical Characteristics

Variable Mo. of Events/Mo. of Patients Hazard Ratio
Age : I
<5 yr 142(852 :
=65 yr 730/068 —_——
Sex |
Male 7941367 ——
Female 78/453 |
MNYHA class i
Ischemic | 53265 *
Ischemic II 186/734 —
Monischemic 11 133821 . E—
QRS duration i
<150 msec 147645 D ——
__ =150 msec 225/1175 ——
LVEF !
<25% 101/646 T —
>25% 2711174 T —
LVEDV i
=240 ml 184828 ] R
=240 mi 124/969 —_—
LVESY l
<170 ml 190/835 —_—y
=170 ml 178/062 ] R
All patients 372/1820 .
I T T T T T 1
02 04 06 OF 10 12 14 16
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Presentation Notes
The hazard ratios for death or nonfatal heart failure (whichever came first) are shown for various subgroups among

patients who received cardiac-resynchronization therapy plus an implantable cardioverter–defibrillator (CRT–ICD)

and those who received an ICD only. The dashed vertical line represents the results for the entire study (hazard ratio in the CRT–ICD group, 0.66), and the horizontal lines indicate 95% confidence intervals. LVEDV denotes left ventricular end-diastolic volume, LVEF left ventricular ejection fraction, LVESV left ventricular end-systolic volume, and NYHA New York Heart Association. Two subgroup treatment interactions were identified, for sex (P = 0.01) and QRS duration (P = 0.001). All other interaction P values exceeded 0.10.


|CD implants 1991 -2010
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ICD+CRT-D implantation rate per Million 2008

82.5/million 2007
12 - 94 .2/million 2008
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Implantation rates of CRT per mill in Europe 2005-

2011

CRT is only 15% of all PM impla

CRT

Units per million inhabitants

CRT 2011
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CRT Devices Registry
AtroteAéopata Kartaypa®ng yia 1o €tog 2013

S ULIETOXT]

210 Registry guppueteixe 10 89% TwVv KEVIPWVY TTOU KAVOUV EUPUTEVUCEIC guakeuwv CRT aTtnv
EAAGOQ.
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Beneficial effect of CRT

-

QRS < 120 ms
LBBB LV Lead mismatch
QRS >150ms Ischemic HF
Non-ischemic HF ™. Extensive scar
Mechanical dyssynchrony ™~ LV Lead in scar

LV Lead match ~._ IVCD
Female gender

Adverse effect of CRT
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Presentation Notes
Algorithm to help determine whether a patient has a high or low likelihood of response to cardiac resynchronization therapy (CRT), integrating

information on how various factors for prediction of response to CRT may improve response rates. Important issues are left ventricular (LV) dyssynchrony,

left bundle branch block (LBBB) morphology in the QRS complex of the ECG, scar tissue in the region where the LV pacing lead is positioned, total extent

of scar in the LV, and whether the LV lead is positioned in the site of latest mechanical activation. Note that absence of positive predictors of CRT response

and presence of negative predictors may lead to adverse effect of CRT, as has been shown for an LV lead positioned in the scar and CRT in patients with

intraventricular conduction delay
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Prophylactic Implantable

Cardioverter-Defibrillator Therapy

in Patients With Lett Ventricular Systolic Dystunction
A Pooled Analysis of 10 Primary Prevention Trials

Kumaraswamy Nanthakumar, MD,* Andrew E. Epstein, MD,# G. Neal Kay, MD# Vance J. Plumb, MD %
Douglas 5. Lee, MD+

Toronts, Ontarie, Canada; and Birmingham, Alabama

Strategies to decrease sudden cardiac death in patients with left ventnicular systolic
dystunction are evolving. Recent clinical tnals have evaluated the mle of prop lwla-hm
Jmpla.mabln.' cardicverter-defibrillators (ICDs) in panents with and without additional risk
stratifiers. We pocled studies -..CIJ'.I'I.P“IIJJ'I.E treatment with and without ICDs from published
data and presented abstracts, irrespective of QRS duration and eticlogy of systolic dysfunc-
tion. On the basis of the avalable climeal trials, Lml:iq.nhnen of an ICD for primary
revention of death Pmu-ﬂfa a 7.9% absclute mortality reduction | (p=10 003 in patients with
tventricular (LV) systolic dystunction who were recerving optimized medical therapy. This
finding was not sensinve o the exclusion of any indmdual tnal. The ICD 15 an effective
primary preventative measure in patients who are at nsk for death;, however, the ’-.Fl:-hn:"-.tjn:un
ot this therapy needs to be individualized tor the panent, sumlar to drug Th:mplca in LV
systolic dysfunction. In health care setnngs without unhmited resources, optimal use of this
therapy will requure better rsk stratihicanon methods or lowenng of the initial dewice
cast, (] Am Coll Cardiol 2004;44:2166-72) © 2004 by the Amencan College of
mulc-g}' Foundation
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