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Heat Failure Treatment

Tissue-targeting supplementation therapies:
Natural products and cardiac stem cells
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Pharmacological approaches to the treatment
of chronic HF

1981

Discovery Omapatrilat (NEPi+ACEI LCZ696 (ARNI
of ANP OVERTURSudy*
1980s 1990s 2000s 2010s

Approved HF agents

Digitalis ACEls (lisinopril) ACElIs (ramipril) I channel inhibitor (ivabradine)
Diuretics i -blockers(bisoprolol) ARBs (candesartan; valsartan)

Vasodilators i -blockers (metoprolol)

Inotropes (dobutamine) MRA (eplerenone)

MRA (spironolactone) H-ISDN (hydralazine and

ACEIs (captopril; enalapril) isosorbide dinitrate)

A Since the discovery of ANP in 1981, numerous agents have been adopted into clinical practic
treatment of chronic HF?

A Despite the known potential beneficial effects of the natriuretic peptide systemhancing this
system is not exploited by any currently approved chronic HF agents
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Unfortunately There is a Downside
To Calcium Loading of Cells

Arrhythmia

Cell Death

Loss of
Contractility

Wang Y, et al. PNAS. 2004;101(16);5697-98.0
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THE EFFECT OF DIGOXIN ON MORTALITY AND MORBIDITY IN PATIENTS WITH
HEART FAILURE

THE DIGITAUS INVESTIGATION GROUP*

In conclusion, n clinical practice,
digoxin therapy is likely to affectthe frequency
of hospitalization, but notthe survival
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il HF With Reduced EF:
A neurendocrine Disease ?

Heart Failure Pathophysiology
Myocardial Injury f’ Reduced Cardiac Output

1 Carotid baroreceotor stimulation
1 Renal perfusion

«+— Activation of the SNS
Activation of the RAAS —» a& im:z
1 Heart Rate and inotropy Vasoconstriction - T afterload
M dial L (from increased angiotensin 1I)
yocarCIAdiORICILY Hemodynamic alterations - t preload
(from increased aldosterone)
RAAS Inhibited by:
Beta-blockers - = ACE Inihitors.
Negative remodeling Angiotensin receptor blockers
Worsened LV Function R Aot

RAAS = Renin Angiotensin Aldosterone System
SNS = Sympathetic Nervous System

BNP = B-type Natriuretic Peptide .
ANP = A-type Natriuretic Peptide Symptoms of heart failure
Copyright LearnTheHeart.com - All Rights Reserved
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=i Medication indicated in potentially all
patients with symptomatic systolic HF

Recommendation Class Level

An ACE inhibitor is recommended, in addition to a
beta-blocker, for all patients with an EF 040% to
reduce the risk of HF hospitalization and the risk of
premature death

Abeta-blocker is recommended, in addition to an
ACE inhibitor (or ARB if ACE inhibitor not tolerated),
for all patients with an EF 040% to reduce the risk of
HF hospitalization and the risk of premature death.

An MRA s recommended for all patients with
perS|st|ng symptoms (NYHA class IIi IV) and an EF

O 3%, despite treatment with an ACE inhibitor (or an
ARB if an ACE inhibitor is not tolerated) and a beta-
blocker, to reduce the risk of HF hospitalization and
the risk of premature death.
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The Cardiovascular Continuum
and Trials Establishing RAS Inhibition

OPTIMAAL

VALIANT ELITE Il

Val-HeFT
CHARM

Tissue Injury ~ Pathological
MI, Stroke Remodeling
Vascular

Disease Dysfunction
NAVIGATOR (CHF, Renal)

Endothelial

Dysfunction End-Stage

Organ Failure
Risk Factors:
Diabetes
Hypertension Death

Adapted from Dzau V, Braunwald E. Am Heart J. 1991;121:1244-1263 Medscape-

Gibbons RJ, et al. J Am Colf Cardiof. 1999;33:2092.
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ANP BNP CNP

Inactivefragments

Neprilysin inhibition effects

NEP inhibitor + AT, blocker

RAAS Kyninssystem
AT, block ACE
AT, stimulation
ACE
pr h*l Serine *
Protease ACE
[Ang-(1-7)| Ang-(1-4)| | .
Ang-(1-2) IBK-(1-5))  |[BK-{1-4)|
ACE
[Ang-(1-5) |
Léatti vadNNPseneledeisi stema delle chinine sono pAmgilhanyv

determina effetti negativi per il blocco dei recettori AT, e potrebbe, al contrario divenire favorevole per

la stimolazione dei recettori AT,.

Pertanto, vengono a sommarsi tre effetti favorevoli ottenibili unicamente con questo tipo di intervento
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Supplementation Therapy of HF
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N-3 POLYUNSATURATED FATTY ACIDS

L N-3 polyunsaturated fatty addsand mortdity

GISSI-HF first primary endpoint
6975 patients - median folloaup: 3.9 years
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N-3 PUFA reduces overall mortality in the event of heart failure
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SiF N-3poyunsaturatedfatyaddsand mortality
GISSI-HF first primary endpoint
6975 patients - median folloa-up: 3.9 years
0,35
g

0,25 -
Recommendation Class | Level

.. Can be considered to reduce overall death
{ and hospitalisation due to cardiovascular
i/ causes in patients that are treated with an
ACE inhibitor (or ARB), beta-blocker and an
g MRA (or ARB).
P 0o L
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Time following randomisation (months)

N-3 PUFA reduces overall mortality in the event of heart failure
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Iron deficiency

1. Absolute iron deficiency

Anaemia}n}} (Reduction in iron stores)
(Hb <13 g/dL, A Causes: chronic blood loss, malnutrition,

<12 g/dL) malabsorption

A Diagnosis: low serum ferritin level <30 gg/L

ID anaemia

2. Functional iron deficiency
(Disturbed iron metabolism in bone
marrow; iron stores =/7)

A Causes: chronic inflammation &
kidney dysfunction

A Diagnosis: serum ferritin 307 99 £g/L or
serum ferritin 1001 299 eg/L and TSAT<20%
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Hficagy of \-iron infusion: the
FAIRHFtrial

ADesign:
o Multicentre, randomised, placebo-controlled
Alnclusion criteria
o N=459

o NYHA class II/lll, LVEF G40% (NYHA 1) or 15%
(NYHA 1)

o Hb: 9.51 13.5 g/dL - Iron deficiency
Alntervention:

0 200 mg of IV iron or infused saline every 4 weeks
up to week 24

APrimary endpoints:
o Self-reported Patient Global Assessment
o NYHA functional class at week 24

A Secondary endpoints:
o 6-minute walk test

Ferric Carboxymaltose in Patients with Heart
Failure and Iron Deficiency

Vi O
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i Hficagy of I\-iron infusion: the
FAIRHFtrial results

A Rapid increase in ferritin levels to within normal range

A Significant improvements in:
¢ PGA & NYHAclass in CHF patients with AND without anaemia
¢ 6-minute-walk distance (more than 30 m) & QoL

Self-reported PGA assessment at Wk 24 NYHA functional class at Wk 24
B Feric carboxymaltose I Placebo
OR for better rank, 2.51; 95%Cl, 1.75i 361; 70 OR for inproverment by one dlass, 2.4; 95%Cl, 1.55i 3.71;

P<0.001
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#£ mplicaonsfor dinicd pracice

Iron deficiency in CHF patients (with CKD)

A New therapeutic target (in patients with or without anaemia)
A Can easily be detected using ferritin & TSAT

A'IV FCM fmay be considered as a treatment for these
patientso

Anaemia in CHF Patients

A Sign of high morbidity/mortality
A Diagnosis in CHF: when haemoglobin <12 g/dL

A Treatment with ESAs: no benefit in RED-HF mortalityi
morbidity RCT
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inflammation ACE inhibitors
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Antinflammatory
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Citrus bergamia Risso & Poiteau

Bergamotto
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.
“Phytochemical uniqueness of the
bergamot juice

Bergamot juice differs
itself by the other
common citrus juices
(orange, mandarin,
lemon, grapefruit) for 3
phytochemical
uniquenesses,
whereas the overall
concentration of
flavonoids is similar
(ca 1g/L).
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1. Presence of cathecolic flavonoids

AThe main flavonoid of the

bermagot juice is the —
cathecolic flavonon m L _on
neoeriocitrin (ca. 250 P = @J
mg/L). The other citrus )
juices contein flavonoids J oH ©

.0 f p h € n 0 I-I c t y Reogocitrina( 4 6 naringina
idrossi, ex: naringin) or

guaiacilic ( 3idyossi-4- o §roM
metossi, es: diosmin, ove on
neoesperidin). Only the HNOL A O e oM
orange bitter juice opr—o|
conteins comparable on e cs
guantities of neoeriocitrin. Neoesperidina S on
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| |
i. “Examples of major mechanisms causing cardiotoxicity of anticancer treatments (black text),
clinically used therapeutic agents (green text), and potential protective agents (blue cursive
tavt)
N-Acetyl-.-Cysteine
Flavonoids and N-Acetyl-L-Cysteine Selenium
polyphenols f Zinc
NSAIDs (some) Vascular effects: Erdosteine Melatonin
Anticoagulants al cell damage| £ jds and
Platelet antiaggregants < = gaalalcwar spasms ;
Thromboembolism 98 SOnasg: Sir/ i ock
Edema Anticoagulants
Z Platelet antiaggregants
NSAIDs (some)
L) | Thromboembolism
Hemorrhage
Hypertension
ACE inhibitors
Fibrosis Beta-blockers
N-Acelyl-L—Cysteine
Flavonoids and
polyphenols -
NSAIDs, Steroids Cardiomyocyte Damage:
Mitochondrial dysfunction
Apoptosis of cardiomyocytes
ROS generation
Conduction effects: Rhythm DNA damage e
Sinus bradicardia disturbances: Antibody directed ceflular | ACE inhibitors
4 iov - yih P Wc:tmxiu’ty Beta-blockers
fontricutar Dexrazoxane
ACE innibiors || Beta-blockers | Cel signaiing, (~Carniline
survival block = a1
N-Acetyl-L-Cysteine
Flavonoids and polyphenols
Albini A et al. INCI J Natl Cancer Inst 2009;102:14-25
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Redox cycling of anthracyclines
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