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Heart failure is a clinical syndrome resulting
from a structural or functional cardiac disorder
that impairs the ability of the ventricle to fill with
or eject blood commensurate with the needs of
the body, or that precludes it from doing so In
the absence of increased filling pressure.




Heart failure affects approximate®million
persons in the USA, and more tB&a 00Ghew
cases of heart failure are reported each year.

In the USA, approximate®0 00(ersons die of
heart failure each year.



Heart failure is a considerable economic
burden, and the costs of hospitalization represe|
65075% of the total cost of treating a patient.

In the USA, the annual expenditures for
hospitalization for heart failure exce#@ $
billion.



Heart failure is the end stage of all diseases of t
heart and is a major cause of morbidity and
mortality.



Disorders of the conduction system are often
associated with myocardial dysfunction. Indeed,
prolongation of QR 20ms) occurs 10404 %

of patients with heart failure and is generally
accepted as occurring In approximat@ly of

all patients with lolwVEF heart failure



Left bundle branch block (LBBB) occurs more
commonly than right bundle branch block
(RBBB) 25036% vs406%, respectively).
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Increased Mortality Rate with
LBBB

20 - B All patients N=5517

Increased-year mortality with
B | BBB N=1391

HR* 1.70

presence of complete LBBB (L 41508)

(QRS >140ms) .
Risk remains significant even e\;
after adjusting for age, =
underlying cardiac disease, & 10 HR * 1.58
indi = (1.21-2.06)
Indicators of .
HF severity, and HF x

medications

* HR = Hazard Ratio

All Cause Sudden Cardiac

Cause of Death
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Based on left ventricular (LV) ejection fraction
(LVEF), patients with heart failure can be

divided into those with primarily systolic
dysfunction and those with diastolic
dysfunction.

Patients with a low LVEF, usualy5%, are
considered to have systolic dysfunction.







Proposed Mechanisms of
Cardiac Resynchronization
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Summary of Proposed
I\/Iechanlsms
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Proposed Mechanisms: Improved
Intraventricular Synchrony
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Clinical Consequences of
Ventricular Dysynchrony

Courtesy of Ottawa Meant institute
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interventricular
septal wall motién

Reduced dP/dtt

Reduced pulse
pressure

Reduced EF and
co?

Reduced diastolic
filling timé24
Prolonged MR
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Achieving Cardiac Resynchronization
Mechanical Goal: Atrialsynchronized btventricular
pacing
Transvenous Approach
Standard pacing lead in RA
Standard pacing or defibrillation lead in RV

Specially designed left heart lead placed in a left ventricular
cardiac vein via the coronary sinus

Right Atrial
L ead [SETTRVEN T CUI s

Leziel

Right Ventricular
Lead




Echocardiographic parameters of intraventricular dyssynchrony.
A -ribde: Septal to posterior wall motion delag@@ms)

A2D echo:

a. Aortic Preejection interval 240ms

b. Wall motion phase analysis (lateral de&y >

c. Contrast enhanced systolic regional fractional area

A TDI

a. Difference in time to peak systolic velotggdment 85ms)
b.12segment LV dyssynchrony ind&dms

c. Tissue tracking, strain and siraia imaging

d. TSI

A3D



ACC/AHA/HRS 2008 Guidelines for Device-
Based Therapy of Cardiac Rhythm
Abnormalities
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Cardiac Resynchronization
Therapy* in Patients With Severe
Systolic Heart Failure

| Hallb Il For patients who have left ventricular ejection fraction (LVEF)
less than or equal 3&%, a QRS duration greater than or equal
A to 0.12seconds, and sinus rhythm, cardiac resynchronization

therapy (CRT) with or without an ICD is indicated for the
treatment of New York Heart Association (NYHA) functional
Class Ill or ambulatory Class IV heart failure symptoms on
optimal recommended medical therapy.

| Hallb I For patients who have LVEF less than or eqiet0 a QRS
duration greater than or equabii® seconds, and AF, CRT
I with or without an ICD Is reasonable for the treatment of
NYHA functional Class Il or ambulatory Class IV heart
failure symptoms on optimal recommended medical therapy.
| lallb For patients with LVEF less than or equ&36 with NYHA
functional Class Il or ambulatory Class IV symptoms who are
I receiving optimal recommended medical therapy and who ha

frequent dependence on ventricular pacing, CRT is reasonab



Cardiac Resynchronization Therapy*
In Patients With Severe Systolic
Heart Failure

FUENI For patients with LVEF less than or equa&3®ao with NYHA functional
Class | or Il symptoms who are receiving optimal recommended medica
therapy and who are undergoing implantation of a permanent pacemakse
and/c_)dr IC% with anticipated frequent ventricular pacing, CRT may be
considered.

| Tallb Il
CRT is not indicated for asymptomatic patients with reduced LVEF in th

B absence of other indications for pacing.

| llallb

C CRT is not indicated for patients whose functional status and life expect
are limited predominantly by chronic noncardiac conditions.



2012ACCF/AHA/HRS Focus
Updates of2008guidelines

| Hallp [l

AII For patients who have left ventricular ejection
fraction (LVEF) less than or equaBto, a
QRS duration greater than or equasoms,
and sinus rhythm, cardiac resynchronization
therapy (CRT) with or without an ICD Is
iIndicated for the treatment of New York Heart
Association (NYHA) functional Class I, Il or
ambulatory Class IV on GDMT ( level of
evidence A for NYHA IlI,IV and B for NYHA

).



