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Key issues in Chronic Heart Failure
Chronic Heart Failure (CHF) Is

Common — 2% of the population
Dangerous — high mortality
Disabling — high morbidity

Costly — 2% of health care budget

Treatable — very successful
pharmacological therapy developed
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Relationship between cardiac dysfunction, HF
and HF rendered asymptomatic

CARDIAC DYSFUNCTION
CORRECTED OR RESOLVED

NORMAL

Therapy CAN

pewithdrawn || AT CARDIAC No Asymplomatic
without recurrence : DYSFUNCTION symptoms :
Failure dysfunction

of symptoms

r

SYMPTOMS

Therapy CANNOT
Symptoms | | be withdrawn HEART Symptoms Systolic
relieved without recurrence FAILURE persist dysfunction

of symptoms

\ 4

THERAPY




Algorithm for Diagnosis of Chronic HF or
LV Dysfunction

Suspected LV dysfunction suspected HF because
because of signs of symptoms and signs

1 l

Assess presence of cardiac disease by ECG, Tests nonmal
X-ray or natriuretic peptides [(where available) l

l HF or LV
Tests abnormal dysfunction uniikehy

i

Imaging by echocardicgraphy Tests normal
[nuclear angiography or MEI wihere availabile) l

l HF or LV
Tests abnormal dysfunction uniikehy

i

Assess aetioloqgy, severity, precipitating

Additional diagnostic
factors and type of cardiac dysfunction tests where appropriate

l le.g. coronary
angiogra
Choose therapy nglography)
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NT-proBNP and BNP:
Synthesis and secretion

Stretched cardiac

myocyte

pre-proBNP
(134 amino acids)

proBNP

(108 amino acids)

NT-proBNP
(1-76)

blood

signal peptide
(26 amino acids)

BNP 32

(physiologically active form)
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Natriuretic Peptides

Plasma concentrations of certain natriuretic peptides
or their precursors, especially BNP and NT-
proBNP, are helpful in the diagnosis of heart
failure.

A low-normal concentration in an untreated
patient makes heart failure unlikely as the cause
of symptoms.

BNP and NT-proBNP have considerable
prognostic potential, although evaluation of their
role in treatment monitoring remains to be
determined.
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Echocardiography and Doppler

e Echocardiography: preferred method for the
documentation of cardiac dysfunction at rest.

« Left ventricular ejection fraction most important
assessment to differentiate CHF patients with or
without preserved systolic function.

» Diastolic dysfunction: evidence of abnormal left
ventricular relaxation, diastolic distensibility or
diastolic stiffness.
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Diastolic dysfunction or Preserved Left
Ventricular Ejection Fraction (PLVEF)

« Diastolic heart failure is often presumed to be
present when symptoms and signs of heart
failure occur in the presence of a PLVEF
(normal ejection fraction/normal end-diastolic
volume) at rest.

Predominant diastolic dysfunction is relatively
uncommon in younger patients but increases In
Importance In the elderly, in particular women, in
whom systolic hypertension and myocardial
hypertrophy with fibrosis are contributors to
cardiac dysfunction.
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PLVEF and diastolic

dysfunction
Diastolic dysfunction

Hypertension
Aortic stenosj
A EEIE

Sympta
Failure”
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Non-pharmacological

Interventions
Recommendaions regarding
e Vaccinations
Fluid restrictions

Traveling
Sexual activity
Exercise and training
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Euroheart Survey on HF
Distribution of Ejection Fraction

11 015 patients in 115 hospitals in 24 countries
Cleland et al Euroheart Survey EHJ 2003

£ Women
¥ Men

Percentage of patients
14 4
12

] bl

<10 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75-
14 19 24 29 34 39 44 49 54 59 64 69 74 80
Left Ventricular Ejection Fraction (%)
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: US Carvedilol Programme
Survival

1.0
Carvedilol
n=696

Placebo
n=398

0.9 1
0.8 1

i Risk reduction=65%

p<0.001

0.6 Packer et al (1996)

05 1 T T T T 711
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1.0
Bisoprolol
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= Risk reduction=34%
p<0.0001

0.6
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Placebo
Risk reduction=35%

p=0.00013 Packer et al (2001)

0+
0

Mortality (%)

207

15+
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MERIT-HF
CIBIS-Il Investigators (1999)

The MERIT-HF Study Group (1999)

1 1
18 21 Months

Placebo

Metoprolol CR

Risk reduction=34%
p=0.0062

Months of follow-up

3 6 9 12 15 18 21
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SENIORS All-cause mortality or
CV admission

2128 patients >70 years and hospitalised for CHF or LVEF <35%

= = MNebivalol

4

Ll
o
i

[
=
i

P=0.038

=k
=
i

=
E
:
i
E
:
|
;

HR 0.86 (0.74-0.99)

=

T L T
12 15 24

Time in study {months) Flather et al EHJ 2005




Beta-blockade in Heart Failure
Re-evaluation 2005

Beta-blocking agents are recommended
for the treatment of all patients with stable
mild, moderate and severe heart failure

from iIschaemic and non-ischaemic origin
....on standard treatment including ACE

Inhibition and diuretics

Level of evidence A, class |
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COMET: Primary outcome: Mortality
3,029 pts with CHF class llI-lll and LVEF <35%

Mortality (%)

Metoprolol
40 -

tartrate

30 1
Carvedilol
20 T

Hazard ratio 0.83,
95% CI 0.74-0.93, p=0.0017

3 4 5

Poole-Wilson et al Lancet 2003
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Beta-blockade in heart failure
Re-evaluation 2005

» Beta-blocking agents are recommended for the
treatment of all patients with stable mild,
moderate and severe heart failure from ischaemic
and non-ischaemic origin ....on standard
treatment including ACE inhibition and diuretics

Level of evidence A, class |

Only bisoprolol, carvedilol, metoprolol CR and
nebivolol can be recommended

Metoprolol tartrate is not recommended for use In
treatment of CHF
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Renin-angiotensin In
aIdOSterOne SyStem ® Vasoconstriction

: Cell growth
McMurray et al Circ 2004 ° :
y ® Na+/H,O retention

e Sympathetic activation
Angiotensinogen T

w Angiotensin | <_ AT,

N
Angiotensin Il

AT,

r-\ Aldosterone
Cough, \ e Vasodilation

Angioedema <+—— 1 Bradykinin Inactive e Antiproliferation

Benefits? Fragments (kinins)
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ACE-inhibitor trials in heart failure/LV-
dysfunction-Mortality

® Randomized large (>1000 patients), long-term (1 year) trials
® ACE-inhibitor vs placebo
® 12 763 patients in 4 trials Flather et al Lancet 2000

SAVE, AIRE, 0.74

TRACE

SOLVD

Total

|
1.0
ACE-inhibitor




ACE-Inhibitors

ACE-inhibitors are recommended as first-line
therapy in patients with reduced LV systolic
function (LVEF <40-45%)

(Level of evidence A, class I)

In the absence of fluid retention ACE-inhibitors
should be given first, in the presence of fluid
retention together with diuretics

(Level of evidence B, class |)

ACE-inhibitors should be up-titrated to the
dosages shown to be effective In large trials

They should not be titrated based on symptomatic
Improvement
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VAL-HeFT

® 5010 pts in NYHA class Il (61.7%), lll (36.2%) or IV (3.1%)
® Mean EF 27% and mean age 62 years

® Randomized to placebo/valsartan
® Background: ACE-l 92.3%, Beta-blocker 35.5%

Placebo Valsartan RR(C.) p
n=2511 n=2499

Primary endpoints
All cause mortality 484 (19.4%) 495 (19.7%) 1.02 0.8
(0.9-1.15)

Mortality
and all cause hosp. 801 (32.1%) 723 (28.8%) 0.87 0.009
(0.79-0.96)

Cohn et al NEJM 2001
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Val-HeFT: All-cause mortality

or morbidity

Event-free probability

100
951
90 1
85 T
80 7
757
707

== \alsartan
== Placebo

RR=13.3%
p=0.009

6 9 12 15 18 21 24 27

Months Cohn et al NEJM 2001
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Subgroups:
ACE-Inhibitors and beta-blockers

Variable No. of Patients Relative Risk

Combined end point

ACE inhibitor+, beta-blocker-
ACE inhibitor+, beta-blocker+
ACE inhibitor—, beta-blocker-
ACE inhibitor—, heta-blocker+

Death

ACE inhibitor+, beta-blocker-
ACE inhibitor+, beta-blocker+
ACE inhibitor—, beta-blocker-
ACE inhibitor—, beta-blocker+ 8

[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
020304 050607 0809310117 1.2131415 16 1.7 1.8 1.9
Valsartan Better Placebo Better

Cohn et al NEJM 2001
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CHARM Programme

3 component trials (n=7601) comparing candesartan to
placebo in patients with symptomatic heart failure

CHARM CHARM
Alternative Preserved

n=2028 nN=2548 n=3025

LVEF <40% LVEF <40% LVEF >40%
ACE-inhibitor ACE-inhibitor ACE-inhibitor
intolerant treated treated/not treated

Primary outcome for each trial: CV death or CHF hospitalisation
Primary outcome for Overall Programme: All-cause death
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CHARM-Overall:
Death % All-cause death

35 T

30 T
Placebo 945 (24.9%)

25 - *  Candesartan886 (23.3%)
20 7
15 7

HR 0.91 (95% CI 0.83-1.00), p=0.055
Adjusted HR 0.90, p=0.032

2 3 3.5 years

Number at risk
Candesartan 3803 2215

Placebo 3796 el Pfeffer et al Lancet 2003

ESC GuidelinesiioriieDIagnosis aridl Treaient of Crl= - 200!




CHARM - Low EF (Alternative+Added):
All-cause death

Young et al Circ 2004

Death % Placebo

One year HR 0.67

HR 0.88 (95% CI 0.79-0.98)
p=0.018

Number at risk 2 3 3.5 years
Candesartan 2289 2105 1894 1382
Placebo 2287 2023 1811 RCKK]
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' CHARM-Added: Prespecified subgroups:
CV death or CHF hospitalization

p-value for
freatment
Candesartan Placebo interaction

Beta- Yes 223/702 274/711 — 0.14
blocker No 260/574 264/561

— —
Recom. Yes 232/643 275/648 —
— —

doseof No 251/633 263/624
ACE inhib.

All patients  483/1276 538/1272 °

| ] |
0.6 0.8 1.0 1.2 1.4

SRR Gl Lelnaat et ie Candesartan Hazard Placebo
better ratio better
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CHARM-Preserved Investigator
Reported CHF Hospitalizations

Yusuf et al Lancet 2003 ¥ Placebo

Proportion of Nu_mber of
patients (%) episodes

20 - p=0.017 600 - =0.014
500 -

15 1 400 -
300 -
200 -
100 -

Candesartan

: T 0 —
Patients hospitalized Hospitalizations

ESC GuidelinesiioriieDIagnosis ariel Treaigment of CrlE - 2005 29




CHARM-QOverall:
CHF hospitalizations

Pfeffer et al Lancet 2003

i B Placeb
Proportion of Number of Cacde 0
patients (% ) episodes andesartan

30 - RR 21% 2400 - RR 28%

p<0.0001 p<0.08081
25 - 2000 -
20 - 1600 -
15 - 1200 -

800 -

Patients hospitalized Hospitalizations
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'Survival post-MI according to presence of heart
fallure: GRACE Registry

Mortality %

0.3+ Heart failure during hospitalization 25.3

—

0.2
/_/‘/_ﬁ;art failure at admission

0.1-

No heart failure at admission
= 5.9

0.0-

S 6




Mortality by Treatment

Pfeffer, McMurray, Velazquez, et al. N Engl J Med 2003;349

== \/alsartan
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Valsartan vs Captopril: HR = 1.00; P = 0.982

Valsartan + Captopril vs Captopril: HR = 0.98; P = 0.726
O "i L] L] " | ]

Months o0 12 18 24

Valsartan 4909 4272 4007 2648
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ARBs and CHF Update 2005

In patients with systolic dysfunction

 ARBs are a good alternative to ACE-inhibition
In symptomatic patients intolerant to ACE-inhibitors to
Improve morbidity and mortality
(level of evidence B, class I)

ARBs and ACE-inhibitors have similar efficacy in CHF
(level of evidence B, class I)

After acute myocardial infarction with signs of heart failure
or left ventricular dysfunction,

ARBs have similar efficacy to ACE-inhibitors

(level of evidence B, class I)
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ARBs and CHF Update 2005

ARBs can be considered in combination with
ACE-inhibitors in patients who remain
symptomatic, to reduce mortality

(level of evidence B, class lla)
and hospital admissions for heart failure
(level of evidence A, class |)
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EPHESUS: Total Mortality

6642 pts with AMI, LVEF <40%, Rales, Standard Therapy

22 -
207
S18-

(=)

= \-/16_

e

Placebo

dence
l_\ |_\
N D

1 1

Eplerenone

ks
=
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S
O

2107
.
6
47 RR =0.85 (95% CI, 0.75-

5 0.96)
O | | | | | | | | | | p:IO OOI8 | | | | | | | | | |
O 3 6 9 12 15 18 21 24 27 30 33 36
Months Since Randomization

Pitt et al NEJM 2003
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EPHESUS: Sudden Cardiac Death

Patients with Baseline
All Patients . Ejection Fraction <30%

Placebo

Eplerenone
Eplerenone

&
=
=
e
=
&
=
@

RR = 0.79 (95% Cl, 0.64-0.97) RR = 0.67 (95% CI, 0.50-0.91)
p=0.03 p=0.009

r r 1 1 1 1 1711 1 1 1 1 1T 1T 1T T T T1T"°1
12 15 18 21 24 27 30 33 36 0 3 6 9 12 15 18 21 24 27 30 33 36

Months Since Randomization Pitt et al NEJM 2003
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Update 2005 and AA

Aldosterone receptor antagonist:

e |s recommended in addition to ACE-inhibition, beta-
blockers and diuretics in advanced heart failure
(NYHA I1I-1V) to improve survival and morbidity
(level of evidence B, class I)

IS recommended in addition to ACE-inhibition and
beta-blockade in heart failure after myocardial
Infarction with left ventricular systolic dysfunction
and signs of heart failure to reduce mortality and
morbidity (level of evidence B, class I)

ESC GuidelinesiioriieDIagnosis arie Treaigment of CrlE - 2005 37




Update 2005 and AA

 Whether an aldosterone antagonist is of
proven benefit in patients with class Il
heart failure or asymptomatic left
ventricular dysfunction remains to be
established

 \WWhen symptoms increase, which
neurohormonal antagonist to add Is
difficult to determine
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Pharmacological therapy of heart failure due
to Left Ventricular Systolic Dysfunction

For Survival/Morbidity
mandatory therapy

Cont. ACE-inhibitor/ARB if ACE-

inhibitor intolerant, continue reduce / stop diuretic
aldosterone antagonist if post-Ml

add beta-blocker if post-Ml

f ................................................................................... 1

ACE-inhibitor as first-line treatment/ARB +/- diuretic depending on
if ACE-inhibitor intolerant add beta- fluid retention
blocker and aldosterone antagonist if

For Symptoms

ACE-inhibitor plus ARB or ARB alone + diuretics + digitalis
if ACE intolerant beta-blocker If still symptomatic
add aldosterone antagonist

NYHA IV Continue ACE-inhibitor/ARB +diuretics + digitalis
beta-blocker + consider temporary

Aldosterone antagonist inotropic support
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Treatment of patients with preserved
ejection fraction (PSEF)

ACE-inhibitors may improve relaxation and cardiac
distensibility directly and may have long-term effects through
their anti-hypertensive effects and regression of hypertrophy
and fibrosis.

Diuretics may be necessary when episodes with fluid
overload are present, but should be used cautiously so as

not to lower preload excessively.

Beta-blockade could be instituted to lower heart rate
and increase the diastolic period.

Verapamil-type calcium antagonists may be used for
the same.

A high dose of an ARB may reduce hospitalizations.




Nurse lead clinics: Survival

106 patients randomized to control or intervention

Cumulative survival
1.0

0.9 1 N —
0.8 T .
0.7 - p=0.005 == |ntervention

0.6 - == Control

0.5 -
0.4 T
03 -
0.2 1
0.1 1

0

0 50 100 150 200 250 300 350 400
Days of follow-up Stromberg et al, EHJ 2003
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Care Management

 An organised system of specialist heart failure
care improves symptoms and reduces
hospitalisations

(level of evidence A, class |)
and mortality
(level of evidence B, class lla)

It is likely that the optimal model will depend on
local circumstances and resources

(level of evidence C, class I)
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COMPANION: Primary Endpoint
All-cause mortality or all-cause hospitalization

1520 pts in CHF NYHA class IlI-IV randomized to conv. treatment,

CRT or CRT+ICD

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)

- CRT HR0.81 (Cl: 0.69-0.96)
= CRT-D HR0.80 (CI: 0.68-0.95)

12-month Event Rates

OPT: 68%

CRT: 56% (AR=12%)

CRT-D: 56% (AR=12%)

| | | | | | |

Bristow et al 0 120 240 360 480 600 720 840 960 1080

NEJM 2004 Days from Randomization
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CARE-HF

» 813 pts with with CHF and LV dyssynchrony and/or QRS > 150 msec
» Randomized to CRT or control (open)

Cleland et al NEJM, 2005

Mortality or CV hospitalisation Mortality

a3 3 ] Cardiac resynchronization
SEE. 5] 8 s x—\‘_‘ﬂ—.i
1§25 ] | N 25 ]
w5 = ] Cardiac resynchronization = 7
g S8 ] 'E-u: i
= 3 E § 50— % S 50 Medical therapy
E " a 7 = T

R o B
wuZ§ =
$E2F ] £5
g < §-U 25+ Medical therapy Eﬂ_ 25

E - 35

£r ] &
3 1 P<0.001

c T T T T I T T T T I T T T T I
0 500 1000 1500
Days

Mo. at Risk Mo. at Risk
Cardiac resyn- 408 323 273 166 63 7 Cardiac resyn- 409 376 351 213 39 8

ch.rcunlzatlcun chronization
MEdWEItthﬂF‘}' 404 292 232 118 43 3 Medicaltherap}l 404 165 371 192 71 5
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Pacing/Resynchronization(CRT)

e Conventional right ventricular pacing has no
established role in the treatment of heart failure,
except for conventional bradycardia indication (level
of evidence A, class |)

Bi-ventricular pacing can be considered in patients
with reduced ejection fraction and ventricular
dyssynchrony (QRS width >120 msec) and who
remain symptomatic (NYHA Ill-1V) despite optimal
medical therapy to improve symptoms and
hospitalizations (level of evidence A, class )

 Mortality (level of evidence B, class I)
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SCD-HeFT

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JANUARY 20, 2005 VOL. 352 MNO.3

Amiodarone or an Implantable Cardioverter—Defibrillator
for Congestive Heart Failure

Gust H. Bardy, M.D., Kerry L. Lee, Ph.D., Daniel B. Mark, M.D., Jeanne E. Poole, M.D., Douglas L. Packer, M.D.,
Robin Boineau, M.D., Michael Domanski, M.D., Charles Troutman, R.N., Jill Anderson, R.N.,
George Johnson, B.S.E.E., Steven E. McNulty, M.S., Nancy Clapp-Channing, R.N., M.P.H.,
Linda D. Davidson-Ray, M.A., Elizabeth S. Fraulo, R.N., Daniel P. Fishbein, M.D., Richard M. Luceri, M.D.,
and John H. Ip, M.D., for the Sudden Cardiac Death in Heart Failure Trial (SCD-HeFT) Investigators*
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SCD-HeFT

2521 pts with CHF class llI-lll and LVEF<35%
Randomized to placebo, amiodarone or single-lead, shock-only ICD

Hazard Ratio (97.5% CI) P Value
Amiodarone vs. placebo 1.06 (0.86-1.30) 0.53
ICD therapy vs. placebo 0.77 (0.62-0.96) 0.007

04+ Placebo

s (244 deaths; 5-yr event rate, 0.361)

oy |CD therapy

Amiodarone JJ_.-' (182 deaths; 5-yr event rate, 0.289)
(240 deaths; 5-yr event rate, 0.340) i

P
-

7 p——

F
r__-ﬂ"“-.’_,/"!
e

:--""'"

4
e
fod
£
=}
=

T T |
24 36

Months of Follow-up

No. at Risk

Amiodarone 845 715 484
Placebo 847 724 505
ICD therapy 829 733 501

Bardy et al NEJM, 2005
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ICD

* Implantation of an ICD in combination with bi-ventricular
pacing can be considered in patients who remain
symptomatic with severe heart failure NYHA class IlI-1V
with LVEF <35% and QRS duration > 120 msec to improve
mortality or morbidity (level of evidence B, class lla)

ICD therapy is recommended to improve survival In
patients after cardiac arrest or who have sustained
ventricular tachycardia, with reduced systolic left
ventricular function (level of evidence A, class |)

ICD implantation is reasonable in selected symptomatic
patients with left ventricular ejection fraction <30-35%, not
within 40 days of a myocardial infarction, on optimal
background therapy including ACE-inhibitor, ARB, beta-
blocker and an aldosterone antagonist, where appropriate,
to reduce sudden death (level of evidence A, class |)
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Conclusions

 Treatment of CHF with a combination of
various neuroendocrine antagonists has
resulted In substantial improvements in
outcomes In this malignant syndrome over

a relatively short period of time.

Implementation of ESC Guidelines will
provide optimal evidence based therapy.
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