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Heart failure prevalence is expected to
continue to increase’

21 MILLION

ADULTS WORLDWIDE ARE
LIVING WITH HEART FAILURE
AND THIS NUMBER IS EXPECTED TO RISE"2

INCREASING PREVALENCE OF RISK FACTORS?2

IMPROVED POST-MI SURVIVAL?2

HF=heart failure; Ml=myocardial infarction
1. Mozaffarian et al. Circulation 2015;131:e29—e322. 2. Mosterd and Hoes. Heart 2007;93:1137-46. 3. Velagaleti and Vasan Epidemiology of heart failure. In:
Mann, ed. Heart Failure: A Companion to Braunwald's Heart Disease. 2nd ed. St Louis: Saunders; 2011. 4. Ponikowski et al. ESC Heart Failure 2014;1:4-25



HF is associated with
high mortality rates

o 50% OF PATIENTS DIE WITHIN
5 YEARS OF DIAGNOSIS!

~1 IN 4 HF PATIENTS DIE WITHIN
1 YEAR OF DIAGNOSIS?

1. Roger et al. JAMA 2004;292:344-50; 2. Levy et al. N Engl J Med 2002;347:1397-402



HF progressive clinical course

Normal heart Chronic HF Death

Beginning of
congestive HF

Viability of the heart/survival

ADHF episode:
Congestion, hospital
admission
Later ADHF episode:
Emergency treatment,
CPAP and ICU
Initial phase Final year

ADHF=acute decompensated heart failure; CPAP=continuous positive airway pressure; ICU=Intensive Care Unit
Modified from Gheorghiade et al. Am J Cardiol 2005;96:11G-17G
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All cause hospitalization and hospitalization due
to HF by NYHA functional class
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HFHF is deadlier than many cancers is
deadlier than many cancers

5-YEAR DEATH RATES
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Breast cancer Hodgkin's Non-Hodgkin's Colon and Leukemia Heart failure
lymphoma lymphoma rectum cancer

1. National Cancer Institute. Cancer stat fact sheets. Available at: http://seer.cancer.gov/statfacts. Accessed 31
May 2016; 2. Roger et al. JAMA 2004;292:344-50



http://seer.cancer.gov/statfacts

Quality of life of patients with chronic HF
is similar to other chronic diseases
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SF-36 scales

BP=bodily pain; CHF=chronic HF; GH=general health perceptions; MH=mental health; PF=physical functioning;

RE=role limitations caused by emotional problems; RP=role limitations due to physical limitations; SF=social functioning; SF-36=short-form
health survey; VT=vitality

Juenger et al. Heart 2002;87:235-41
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Stages, Phenotypes

At Risk for Heart Failure

STAGE A
At high risk for HF but
without structural heart
disease or symptoms of HF

e.g., Patients with:

e HTN

o Atherosclerotic disease

e DM

o Obesity

e Metabolic syndrome

or

Patients

e Using cardiotoxins

o With family history of
cardiomyopathy

L

THERAPY
Goals
e Heart healthy lifestyle
e Prevent vascular,
coronary disease
e Prevent LV structural
abnormalities

Drugs
e ACEIl or ARB in

appropriate patients for
vascular disease or DM
e Statins as appropriate

Structural heart
disease

STAGE B
Structural heart disease
but without signs or
symptoms of HF

e.g., Patients with:

e Previous Ml

e LV remodeling including
LVH and low EF

e Asymptomatic valvular
disease

Development of
symptoms of HF

Bl

THERAPY
Goals
e Prevent HF symptoms
e Prevent further cardiac
remodeling

Drugs

e ACEl or ARB as
appropriate

e Beta blockers as
appropriate

In selected patients

e ICD

e Revascularization or
valvular surgery as
appropriate

Heart Failure

STAGE C
Structural heart disease
with prior or current
symptoms of HF

e.g., Patients with:

e Known structural heart disease and
e HF signs and symptoms

Refractory

GDMT

T HFpEF ‘

HFrEF

THERAPY
Goals
e Control symptoms
e Improve HRQOL
e Prevent hospitalization
o Prevent mortality

Strategies
o |dentification of comorbidities

Treatment

e Diuresis to relieve symptoms
of congestion

e Follow guideline driven
indications for comorbidities,
e.g., HTN, AF, CAD, DM

e Revascularization or valvular
surgery as appropriate

THERAPY
Goals
e Control symptoms
e Patient education
e Prevent hospitalization
o Prevent mortality

Drugs for routine use
e Diuretics for fluid retention

e ACEIl or ARB
* Beta blockers
e Aldosterone antagonists

Drugs for use in selected patients
e Hydralazine/isosorbide dinitrate
o ACEl and ARB

e Digoxin

In selected patients

e CRT

« ICD

e Revascularization or valvular
surgery as appropriate

and Treatment of HF

STAGED
Refractory HF

symptoms of HF
at rest, despite

e.g., Patients with:

® Marked HF symptoms at
rest

® Recurrent hospitalizations
despite GDMT

L

THERAPY
Goals
e Control symptoms
e Improve HRQOL
e Reduce hospital
readmissions
o Establish patient’s end-
of-life goals

Options

e Advanced care
measures

e Heart transplant

e Chronic inotropes

e Temporary or permanent
MCS

e Experimental surgery or
drugs

o Palliative care and
hospice

o |CD deactivation




LYV function in Heart Failure

Classification Ejection Description
Fraction
I. Heart Failure with <40% Also referred to as systolic HF. Randomized clinical trials have
Reduced Ejection Fraction mainly enrolled patients with HFrEF and it is only in these patients
(HFrEF) that efficacious therapies have been demonstrated to date.
I1. Heart Failure with >50% Also referred to as diastolic HF. Several different criteria have been
Preserved Ejection used to further define HFpEF. The diagnosis of HFpEF is
Fraction (HFpEF) challenging because it is largely one of excluding other potential
noncardiac causes of symptoms suggestive of HF. To date,
efficacious therapies have not been identified.

a. HFpEF, Borderline 41% to 49% These patients fall into a borderline or intermediate group. Their
characteristics, treatment patterns, and outcomes appear similar to
those of patient with HFpEF.

b. HFpEF, Improved >40% It has been recognized that a subset of patients with HFpEF

previously had HFrEF. These patients with improvement or recovery
in EF may be clinically distinct from those with persistently
preserved or reduced EF. Further research is needed to better
characterize these patients.




Medications

“Building Blocks
of CHF Rx" BT




Death or HF, percent

asymptomatic LV dysfunction

Angiotensin Converting Enzyme Inhibitors

iIn moderate HF
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S = 50 =
Placebo
40 - w0 -
Enalapril g
e
30 = -/ g 30 -
20 - §
= 20 -
10 - t
E 10 o
o T T 1
o 2 3 4 0
Years L] 1 2
Years
in advanced HF
7 Placebo
_— Enalapril

Cumulative mortality, percent

Months

CONSENSUS, N Engl J Med 1987; 316:1429.



e ACE inhibitors are recommended for routine
administration to symptomatic and

asymptomatic patients with LVEF < 40%.
(Strength of Evidence A)

 ACE inhibitors should be titrated to doses
used in clinical trials, as tolerated

HFSA Guidelines 2010



Angiotensin Receptor Blockers

* ACEI remain the first choice for inhibition of
the renin-angiotensin system in chronic HF,

e ARBs can be considered

a rea SO n a b I e a |te rn ative Combined Cardiovascﬂzr_End Point

= Valsartan
| — Walsartan and captopril
—- Captopril

Probability of Event
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VALIANT N EnglJ Med 2003;349:1893-906 Months



Probability of survival
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The MERIT-HF Study Group, Lancet 1999; 353:2001
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Hydralazine / Nitrates
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i Isosorbide dinitrate
plus hydralazine
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No. at Risk
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Isosorbide 518 463 407 359 313 251 13
dinitrate plus
hydralazine

A-HeFT N Engl J Med 2004;351:2049-57
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 Treatment with a combination of hydralazine plus

nitrate in patients with HF and reduced LVEF who are
unable to take ACE inhibitor or ARB

e Patients with persistent NYHA class Ill to IV HF and
LVEF <40 percent despite optimal therapy the
addition of the combination of hydralazine and an
oral nitrate is recommended



MRA

NYHA class IlI-IV

Post MI, LVEF <40%
HF symptoms or DM

Spironolactone vs. Eplerenone

N EnglJ Med 2003;348:1309-21



* Aldosterone receptor antagonists (or
mineralocorticoid receptor antagonists) are
recommended in patients with NYHA class |-
IV HF and who have LVEF of 35% or less, to
reduce morbidity and mortality.



* Aldosterone receptor antagonists are
recommended to reduce morbidity and
mortality following an acute Ml in patients
who have LVEF of 40% or less who develop
symptoms of HF or who have a history of
diabetes mellitus



HFrEF Stage C
NYHA Class 1 -1V
Treatment:

l

Class I, LOE A

ACEl or ARB AND
Beta Blocker

\ 4 l h 4
For all volume overload, For persptently syl.'nptomatlc For NYHA cl?ss -1V pat.le}'lts.
NYHA class ILIV patients < » African Americans, < »|  Provided estimated creatinine

class H-LV patien NYHA class I1I-IV >30 mL/min and K+ <5.0 mEq/dL
Y A 4 h 4
Add Add Add

Class I, LOE A
Aldosterone
Antagonist

Class I, LOE C
Loop Diuretics

Class I, LOE A
Hydral-Nitrates



Ivabradine reduced death from heart
failure
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ESC Guidelines

Ivabradine

Should be considered to reduce the risk of HF hospitalization in patients in sinus rhythm with an EF <35%,2 heart rate
remaining 270 b.p.m., and persisting symptoms (NYHA class |HV) despite traatmant with an evidence-based dose of
beta-blocker (or maximum tolerated dose below that), ACE inhibitor (or ARB), and an MRA (or ARB)

May be considered to reduce the risk of HF hospitalization in patients in sinus rhythm with an EF <35% and a heart
rate 270 b.p.m. who are unable to tolerate a beta-blocker. Patients should also receive an ACE inhibitor (or ARB)
and an MRA (or ARB)

Digoxin




% Decrease in Mortality

Drugs That reduce Mortality in Heart Failure
With Reduced EF

Angiotensin Mineralocorticoid
receptor ACE Beta receptor
blocker inhibitor blocker antagonist

0%
l 10% 1+
l 20% 1 ' Y ‘
Drugs that inhibit the
30% - renin-angiotensin system
l ° have modest effects on
survival
l 40%—-
Based on results of SOLVD-Treatment, CHARM-Altermative,

COPERNICUS, MERIT-HF, CIBIS I, RALES and EMPHASIS-HF



Neprilysin Inhibition Potentiate Actions of
Vasoactive Peptides That counter Maladaptive
Mechanisms in Heart Failure

———

l Neurohormonal

Endogenous activation

vasoactive peptides l Vascular tone

(natriuretic peptides, adrenomedullin, ' Cardiac fibrosis,
bradykinin, substance P, lr hypertrophy
calcitonin gene-related peptide)

lSodium retention

Neprilysin
inhibition

l Neprilysin

Inactive metabolites



Neurohormonal blockade in HF — revisited

Angilotensinogen

ACE
Active natriuretic peptides Renm Inhibitors
Neprilysin Neprilysin
inhibitor | /Angiotensin I Bradykmm
Inactive natriuretic
peptides
Angmtens,m 11 Inactwe peptides
Angiotensin
receptor blockers Reduced NO and
/ \ vasodilating PGs
ATI1 Receptor stimulation Aldosterone Release
- Aldosterone
,l, ,l, Antagonists

\4

Vasoconstriction, Na retention, myocyte hypertrophy and apoptosis,
endothelial dysfunction, sympathetic activation, free radical generation, etc




PARADIGM-HF: Cardiovascular Death or Heart
Failure Hospitalization (Primary Endpoint)
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Patient with symptomatic* HFrEF" M cass |
¢ Class lla

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF <35%

Yes i

Add MR antagonist®°
(up-titrate to maximum tolerated evidence-based dose)

A J

Yes

Still symptomatic
and LVEF <35%

Yes i
: ! :

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)"¢ QRS duration =130 msec HR =70 bpm

ARNI to replace 271 [TE A need for :

These above treatments may be combined if indicated

v

Resistant symptoms

Yes l l No !

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

A 4

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD

=
=
g7
4]
80
=
S
L")
A
S
wy
e
50
"
o
c
<
wy
£
8
a
£
>
o
>
Q2
et
o
e
wy
=
A
et
=
(@]

Ponikowski et al. Eur Heart J 2016;37:2129-2200



Devices
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Indications for CRT Therapy

Patient with cardiomyopathy on GDMT for >3 mo or on GDMT and >40 d after Ml, or
with implantation of pacing or defibrillation device for special indications

A\ 4

LVEF

\ 4

<35%

‘Evaluate gener

al health status’—»

\ 4

Comorbidities and/or frailty
limit survival with good >
functional capacity to <1y

Continue GDMT without

implanted device

‘Acceptable noncardiac health}

\ 4

‘ Evaluate NYHA clinical status ‘

v

.

) 4 \ 4
NYHA class | NYHA class II NYHA class IIl & ShecialCRE
Ambulatory class IV Indications

o LVEF <30%

« QRS 2150 ms

« LBBB pattern

« Ischemic
cardiomyopathy

» LVEF <35%

« QRS 2150 ms
« LBBB pattern

« Sinus rhythm

o LVEF <35%

» QRS 2150 ms
« LBBB pattern

« Sinus rhythm

o LVEF <35%

e QRS 120-149 ms
« LBBB pattern

« Sinus rhythm

« LVEF <35%

» QRS 120-149 ms
« LBBB pattern

« Sinus rhythm

« LVEF <35%

« QRS 2150 ms

« Non-LBBB pattern
« Sinus rhythm

o LVEF<35%

» QRS 2150 ms

» Non-LBBB pattern
« Sinus rhythm

« Anticipated to require
frequent ventricular
pacing (>40%)

« Atrial fibrillation, if
ventricular pacing is
required and rate
control will result in
near 100%
ventricular pacing
with CRT

o LVEF <35%

¢« QRS 120-149 ms
« Non-LBBB pattern
« Sinus rhythm

Colors correspond to the class of recommendations in the ACCF/AHA Table 1.

Benefit for NYHA class | and Il patients has only been shown in CRT-D trials, and while patients may not experience immediate symptomatic benefit, late remodeling may be avoided along
with long-term HF consequences. There are no trials that support CRT-pacing (without ICD) in NYHA class | and Il patients. Thus, it is anticipated these patients would receive CRT-D
unless clinical reasons or personal wishes make CRT-pacing more appropriate. In patients who are NYHA class Ill and ambulatory class IV, CRT-D may be chosen but clinical reasons and

personal wishes may make CRT-pacing appropriate to improve symptoms and quality of life when an ICD is not expected to produce meaningful benefit in survival.




ﬁ Advanced heart failure

SaudiHF

* Defined as persistent symptoms (NYHA class
I1I-1V) that limit daily life despite routine
therapy with agents of known benefit

* End-stage, refractory heart failure, probably
accounts for 5% to 10% of the total population

* This group, consumes >60% of health-care
expenditures for all patients with heart failure
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Heart Transplantation

Orthotopic cardiac transplantation
remains the definitive therapy for
terminal heart failure

5-year survival of 70%,
10-year survival of 60%,

Markedly improved
quality of life

Donor organ availability
has remained static even as the
waiting list for heart transplant grows
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