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HENSPECtrUM of-Heart Failure

Stage A Stage B Stage C Stage D

High risk Structural Structural Refractory
with no heart disease, symptoms
symptoms disease, no | previous or requiring
symptoms current special
symptoms intervention

Hospice

e Aldosterone antagonist, nesiritide
——— Consider multidisciplinary team
T 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

— ACE mhlbltors or ARBs in all patients; beta-blockers in selected patients

Treat hypertension, diabetes, dyslipidemia; ACE inhibitors or ARBs in some patients

Risk-factor reduction, patient and family education

Jessup M, Brozena S. Medical Progress--Heart Failure. N Eng J Med 2003; 348: 2007-2018. COPYRIGHT 2002

MASSACHUSETTS MEDICAL SOCIETY. ALL RIGHTS RESERVED.



Recommendations for pharmacological therapy for management of
stage C HFrEF

Recommendations COR

Diuretics
Diuretics are recommended in patients with HFrEF with fluid retention
ACE inhibitors
ACE inhibitors are recommended for all patients with HFrEF
ARBs
ARBs are recommended in patients with HFrEF who are ACE inhibitor intolerant
ARBs are reasonable as alternatives to ACE inhibitors as first-line therapy in HFrEF

Addition of an ARB may be considered in persistently symptomatic patients with
HFrEF on GDMT

Routine combined use of an ACE inhibitor, ARB, and aldosterone antagonist is
potentially harmful

Beta blockers

Use of 1 of the 3 beta blockers proven to reduce mortality is recommended for all
stable patients

Aldosterone receptor antagonists

Aldosterone receptor antagonists are recommended in patients with NYHA class
1I-1V who have LVEF =35 percent

Aldosterone receptor antagonists are recommended in patients following an acute
MI who have LVEF =40 percent with symptoms of HF or DM

Inappropriate use of aldosterone receptor antagonists may be harmful
Hydralazine and isosorbide dinitrate

The combination of hydralazine and isosorbide dinitrate is recommended for
African Americans with NYHA class III-IV HFrEF on GDMT

A combination of hydralazine and isosorbide dinitrate can be useful in patients with
HFrEF who cannot be given ACE inhibitors or ARBs

Digoxin
Digoxin can be beneficial in patients with HFrEF
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Relative risk reductions in pivotal randomized Number needed to treat for mortality

R Y clinical trial(s) (%) benefit (standardized to 12 m)

Angiotensin converting enzyme inhibitor OR angiotensin II
receptor blocker

Beta-blocker therapy (carvedilol, bisoprolol, extended release
metoprolol succinate)

Aldosterone antagonist
Hydralazine plus nitrate
Cardiac resynchronization therapy

Implantable cardioverter-defibrillator

Original figure modified for this publication. Fonarow GC, Yancy CW, Hernandez AF, et al. Potential impact of optimal implementation of evidence-based heart failure therapies on mortality. Am Heart J 2011

P ——

— p———



“

ZEVEIETICerOiLBBE

t _‘_'_'I'_5>—r'ah'ch Block More Prevalent
ith Impaired LV Systolic Function

— _, "0

- e I
HF (2)



.

Inappropriate
AV timing

Interventricular
dyssynchrony
Intraventricular
dyssynchrony

Mechanical effecta

Inadequate LV filling
due to improper
AV interval

BEV-LV competition in
filling and ejection

Lack of coordinated
LV contraction
and relaxation

Electrical causes

First degree
AV block
Interatrial
conduction delay
BEE
IVCD
BEEBE
IVCD

Abbreviations: AV = Atrioventricular, BEB = Bundle branch block,
IVCD = Intraventricular conduction delay, LV = Left ventricular, RV =
Right ventricular.
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P <0.001

Baldasseroni S, et al. Eur Heart J 2002;23:1692-98 luliano et al. AHJ 2002;143:1085-91
N=5,517 N=669
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Presentation Notes
Key message:
A wide QRS is associated with a poor prognosis.
Additional information:
Baldasseroni: Study to determine whether LBBB associated w/ AF had independent, cumulative effect on mortality for CHF. Analysed 1-yr follow-up data for 5517 pts (63+12 yrs) from Italian Network on CHF (IN-CHF; 150 cardiology centers). Of these, 3328 (60.3%) had neither LBBB nor AF (group A), 1206 (2.9%) had isolated complete LBBB (group B), 798 (14.5%) had isolated chronic AF (group C), and 185 (3.3%) had complete LBBB associated w/ chronic AF (group D). Group D presented greater reduction in functional capacity (NYHA) and more significant clinical impairment (higher rate of pts w/ third heart sound, previous hospitalization for CHF, hypotension and cardiac enlargement). In Group D, cause of CHF was dilated cardiomyopathy (38.4%), ischaemic heart disease (35.1%), hypertensive heart disease (17.3%), and other aetiologies (9.2%). LBBB w/ AF (Group D) was associated w/ increased 1-yr mortality from any cause and sudden death and 1-yr hospitalization rate. Synergistic effect remained significant after adjusting for advanced HF clinical variables. LBBB w/ AF identifies CHF specific population w/ high risk of mortality.

Iuliano: 669 HF pts (ischemic or nonischemic cardiomyopathy, NYHA II-IV heart failure. Median followup of 45 mo. Prolonged QRS was associated w/ increase in mortality (49.3% vs 34.0%) and sudden death (24.8% vs 17.4%). LBBB was associated w/ worse survival but not sudden death.
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Presenter
Presentation Notes
Main purpose: Illustrate for referral clinicians how the leads are placed to achieve cardiac resynchronization. Many outside the implant world may not be entirely aware of how the device is placed.
Key messages:
 The implant procedure, while typically of longer duration, is similar to that of a standard pacemaker or implantable defibrillator implantation. 
 A key difference is the placement of a left ventricular lead via the coronary sinus opening.
 Coronary venous anatomy varies significantly between patients. In a small percentage of cases it may not be possible to place the left ventricular lead transvenously. Some centers are opting for an epicardial approach if the transvenous approach is unsuccessful.
Additional information:
Standard pacing leads are placed in the right atrium and right ventricle. The LV lead is placed via the coronary sinus in a cardiac vein, preferably a lateral or postero-lateral vein in the mid part of the LV. The successful deployment of this lead to physician-guided development of left-heart delivery systems, and new LV leads to meet varying patient 


Lateral Coronary Vein Placement

Courtesy of A. Auricchio, MD, University of Magdeburg, Germany.
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P=0.06 Not
Reported
P=0.81 P=0.001
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— MIRACLE MIRACLE ICD Contak CD
Data sources: MIRACLE: Circulation 2003;107:1985-1990 Control B CRT

MIRACLE ICD:JAMA 2003;289:2685-2694
Contak CD: J Am Coll Cardiol 2003;2003;42:1454-1459
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P<0.001
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P=0.36 P=0.029

| P<0.001

g P=0.029 ==
ar - g P: E
“Peak VO, 2
=t L . < : _—
Avg. Change , - P<0.001 P=0.04
(mL/kg/min) | . .
= O =1 T T 0 T 0
MIRACLE MUSTICSR  MIRACLEICD  Contak CD

Data sources:

MIRACLE: Circulation 2003;107:1985-90

MUSTIC SR: NEJM 2001;344:873-80

MIRACLE ICD:JAMA 2003;289:2685-94

Contak CD: J Am Coll Cardiol 2003;2003;42:1454-59
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Presenter
Presentation Notes
Main purpose: Show concordance of proof from randomized controlled trials that CRT improves exercise capacity.
Key messages:
 From the graph on top, 3 of the 4  randomized trials showed that CRT improves this measure of sub-maximal exercise capacity.
 All studies showed that CRT improves peak VO2, regarded as a more objective measure of exercise and functional capacity, compared to control. 
Additional information:
The authors of the MIRACLE ICD paper make the following comment on the discrepancy in the 6 minute walk test:
“However, the absence of a positive treatment effect on the 6-MW contrasts with these earlier trials, and with the improvements observed in this study with the more objective measurements of peak oxygen consumption and treadmill exercise duration. Whether these discrepancies are due to differences between patient populations, or to the different timing of the 6-MW test (performed before instead of after CRT system implantation) remains uncertain.”
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P<0.001 P<0.001 P=0.02 P=0.017
= P<0.001 P=0.007 P=0.006
'Changmg 1  40% —
-or more  20% Not
Classes 0% - Reported
MIRACLE MUSTIC SR MIRACLE ICD Contak CD
Data sources:
MIRACLE: Circulation 2003;107:1985-90
MUSTIC SR: NEJM 2001:344:873-80 Control m CRT
MIRACLE ICD:JAMA 2003:289:2685-94

Contak CD: J Am Coll Cardiol 2003;2003;42:1454-59



Presenter
Presentation Notes
Main purpose: Show concordance of proof from randomized controlled trials that CRT improves quality of life and functional status.
Key messages:
 Results from blinded studies that  randomized 1,000 NYHA Class III/IV heart failure patients with a wide QRS show that CRT dramatically improves patients’ perceived quality of life and the clinicians’ assessment of functional status.
 The so-called placebo effect was expected. These studies were designed to assess whether there was a treatment effect, and all consistently demonstrated a positive effect.
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— rl Hx of HF hospitalization (or Rx equivalent)
~ <12 months, >1 month prior to enrollment

* No bradycardiac or tachyarrhythmic device indication at
the time of enrollment
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= ,Jm,)r |te of time to flrst all-cause
hietal ity or all-cause hospitalization
An’-" Z_ed fram randomization

Hospltal emergency or outpatient

- (unscheduled) administration of IV inotropes or
vasoactive drugs for more than 4 hours were
= considered a hospitalization primary endpoint
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Randomization stratifications:

by site, +/- B-blocker therapy

OPT + CRT
(CONTAK TR

OPT + CRT + ICD
(CONTAK CD

Target Time to Implant £2 days from randomization
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h.= 308 |

=67

COMPANIONE Se/ected.Baseline.
rlelfeleie 451‘/(:5 ( (ota/ rana’owgﬂy'ﬁ)—

Pslur ater

CRT-D
h = 595

GI‘

P Vvalues,
OPI/CRT;

AGEN(ears)

68 67 66 0.12, 0.14

Va2 Jclj‘],:j (%) 69 67 67 0.70, 0.73
\YHACI J:\ 1l (%) 82 87 86 0.05, 0.12
)Jr,w of HE (Yrs) 3.6 3.7 3.5 0.88, 0.43
— [VEF (%) 22 20 22 0.08, 0.47
"’Saduratlon ) 158 160 160 0.17, 0.10
Ischemlc CMY (%) 59 54 55 0.14, 0.23
~ —  LBBB (%) 70 69 73 0.84, 0.32
RBBB (%) 9 12 10 0.10, 0.48
ACEI (%) 69 70 69 0.75. 0.90

(or ARB) (89) (89) ) (0.93, 0.66)

Beta Blocker (%) 66 68 68 0.54, 0.68
Spironolactone (%) 55 53 55 0.69, 0.94
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CONVMRANION: Primary Endpoint
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CRT vs. OPT: RR = 19%, p=0.014 (Adjusted p-value = 0.015)
CRT-D vs. OPT: RR = 20%, p=0.010 (Adjusted p-value = 0.011)
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— CRT  HRO.81(CI: 0.69-0.96)
— CRT-D HR0.80 (CI: 0.68-0.95)
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12-month Event Rates

OPT: 68%

CRT: 56% (AR=12%)

CRT-D: 56% (AR=12%)
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CRT vs. OPT: RR =24%, p=0.059 (Adjusted p-value = 0.060)
CRT-D vs. OPT: RR = 36%, p=0.003 (Adjusted p-value = 0.004)

% of Patients Event-Free
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- CRT  HR 0.76 (Cl: 0.58-1.01)
= CRT-D HR 0.64 (CI: 0.48-0.86)

12-month Event Rates

OPT: 19%

CRT: 15% (AR=4%)

CRT-D: 12% (AR=7%)
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A2 years , 77 of 308 patients on OPT
AIEA(25¢ o) 105 of 595 patients with CRT-
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= 1ute reduction in mortality of 7.4% or
= '_j 77%/year

-*' 60 % of patients improved one NYHA
~ category
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'~'-' - -_-:E%'RT-D reduces mortality
-~ =2/3 of the effect size can be attributed to CRT




RECOMMENDATION

58. We recommend CRT for patients in sinus rhythm
with NYHA class II, III, or ambulatory class IV HE
despite optimal medical therapy, a LVEF < 35%, and
QRS duration > 130 ms with left bundle branch
block (LBBB) (Strong Recommendation; High-
Quality Evidence).

. We suggest that CRT may be considered for patients
in sinus rhythm with NYHA class II, III, or ambu-
latory class IV HF despite optimal medical therapy, a
LVEF < 35%, and QRS duration > 150 ms with
non-LBBB (Weak Recommendation; Low-Quality
Evidence).
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RECOMMENDATION

60. We suggest that CRT may be considered for patients
in permanent AF who can expect to achieve close to
100% pacing and are otherwise suitable for this
therapy (Weak Recommendation; Low-Quality

Evidence).
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RECOMMENDATION

61. We suggest that CRT might be considered for pa-
tients who require chronic right ventricular (RV)
pacing in the setting of HF symptoms and reduced
LVEF (Weak Recommendation; Moderate-Quality
Evidence).

62. We recommend CRT not be used for patients with
QRS < 130 ms, irrespective of HF symptoms, LVEF,
or the presence or absence of mechanical dyssyn-
chrony shown on current imaging techniques (Strong
Recommendation; Moderate-Quality Evidence).

. We recommend the addition of ICD therapy be
considered for patients referred for CRT who meet
primary ICD requirements (Strong Recommendation;

High-Quality Evidence).

with NYHA class I status or in hospitalized NYHA class
IV patients. Patients with a QRS duration > 150 ms are
universally more likely to benefit from CRT than patients
with less QRS prolongation. CRT pacemaker therapy

should also be considered in patients who are not candi-
dates for ICD therapy such as those with a limited life
expectancy because of significant comorbidities, and in
patients who decline to receive an ICD.

Values and preferences. These recommendations place
a value on the benefit of CRT in patient groups included
in the landmark RCTs and high-quality systematic re-
views, and less value on post hoc subgroup analyses from
clinical trials. On the basis of the available evidence, there
is insufficient evidence to recommend CRT in patients
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