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Tissue-targeting supplementation therapies:

Natural products and cardiac stem cells
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Approved HF agents

Digitalis

Diuretics

Vasodilators

Inotropes (dobutamine)

MRA (spironolactone)

ACEIs (captopril; enalapril)

ACEIs (lisinopril) 

-̡blockers(bisoprolol)

If channel inhibitor (ivabradine)ACEIs (ramipril) 

ARBs (candesartan; valsartan)

-̡blockers (metoprolol) 

MRA (eplerenone)

H-ISDN (hydralazine and 
isosorbide dinitrate)

Pharmacological approaches to the treatment 
of chronic HF

1990s1980s 2000s 2010s

1981
Discovery 

of ANP 

Á Since the discovery of ANP in 1981, numerous agents have been adopted into clinical practice for 
treatment of chronic HF1,2

Á Despite the known potential beneficial effects of the natriuretic peptide system,3 enhancing this 
system is not exploited by any currently approved chronic HF agents

2002 
Omapatrilat (NEPi+ACEI)* 

OVERTURE study4

2014
LCZ696 (ARNI)

*Development terminated3
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!ǇǇǊƻŎŎƛƻ ŦƛǎƛƻǇŀǘƻƭƻƎƛŎƻ άǘǊŀŘƛȊƛƻƴŀƭŜέ ŀƭƭŀ ǘŜǊŀǇƛŀ 
dello scompenso cardiaco
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In conclusion, in clinical practice,

digoxin therapy is likely to affect the frequency

of hospitalization, but not the survival

HF With Reduced EF: 
A neurendocrine Disease ?
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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 Ò40% to 

reduce the risk of HF hospitalization and the risk of 

premature death

I A

A beta-blocker is recommended, in addition to an 

ACE inhibitor (or ARB if ACE inhibitor not tolerated), 

for all patients with an EF Ò40% to reduce the risk of 

HF hospitalization and the risk of premature death.

I A

An MRA is recommended for all patients with 

persisting symptoms (NYHA class IIïIV) and an EF

Ò35%, 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.

I A
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Neprilysin inhibition effects

NEP inhibitor + AT1 blocker

Lôattivazione dei NPs e del sistema delle chinine sono positivi; lôincremento di produzione di Ang II non 

determina effetti negativi per il blocco dei recettori AT1 e potrebbe, al contrario divenire favorevole per 

la stimolazione dei recettori AT2.

Pertanto, vengono a sommarsi tre effetti favorevoli ottenibili unicamente con questo tipo di intervento 

farmacologico

NEP

ANP BNP CNP

Inactivefragments

NPs system RAAS Kyninssystem

AT1 block

AT2 stimulation

Supplementation Therapy of HF
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N-3 POLYUNSATURATED FATTY ACIDS

N-3polyunsaturatedfattyacidsandmortality
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Time following randomisation (months)

9% reduction

Adjusted 

relative risk 

91%, p= 0.041

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

GISSI-HF first primary endpoint

6975patients - median follow-up: 3.9 years
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N-3polyunsaturatedfattyacidsandmortality
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N-3 PUFA reduces overall mortality in the event of heart failure

IIb B

GISSI-HF first primary endpoint

6975patients - median follow-up: 3.9 years

Recommendation Class Level

Can be considered to reduce overall death 

and hospitalisation due to cardiovascular 

causes in patients that are treated with an 

ACE inhibitor (or ARB), beta-blocker and an 

MRA (or ARB).

IIb B

ANAEMIA AND IRON DEFICIENCY
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1. Absolute iron deficiency
(Reduction in iron stores)

Å Causes: chronic blood loss, malnutrition,

malabsorption

Å Diagnosis: low serum ferritin level <30 ɛg/L

2. Functional iron deficiency 
(Disturbed iron metabolism in bone 

marrow; iron stores =/Ź)

Å Causes: chronic inflammation & 

kidney dysfunction

Å Diagnosis: serum ferritin 30ï99 ɛg/L or 

serum ferritin 100ï299 ɛg/L and TSAT<20%

Irondeficiency

Anaemia
(Hb <13 g/dL,

<12 g/dL)

Iron deficiency
(without anaemia)

ID anaemia

Efficacyof IV-iron infusion: the
FAIR-HFtrial
ÅDesign:

o Multicentre, randomised, placebo-controlled

ÅInclusion criteria

o N=459

o NYHA class II/III, LVEF Ò40% (NYHA II) or Ò45% 

(NYHA III)

o Hb: 9.5ï13.5 g/dL - Iron deficiency

ÅIntervention:

o 200 mg of IV iron or infused saline every 4 weeks 

up to week 24

ÅPrimary endpoints:

o Self-reported Patient GlobalAssessment

o NYHA functional class at week 24

ÅSecondary endpoints:

o 6-minute walk test

o HR-QoL at weeks 4, 12, and 24
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ÅRapid increase in ferritin levels to within normal range

ÅSignificant improvements in:
ςPGA & NYHA class in CHF patients with AND without anaemia

ς6-minute-walk distance (more than 30 m) & QoL

Efficacyof IV-iron infusion: the
FAIR-HFtrial results

P
a
ti
e
n
ts

(%
)

P
a
ti
e
n
ts

(%
)

Self-reportedPGAassessment at Wk24 NYHAfunctionalclassat Wk24

Ferriccarboxymaltose Placebo

ORfor better rank,2.51;95%CI, 1.75ï3.61;

P<0.001

ORfor improvementby oneclass,2.4; 95%CI, 1.55ï3.71;

P<0.001

Implicationsfor clinicalpractice

Anaemia in CHF Patients

ÅSign of high morbidity/mortality

ÅDiagnosis in CHF: when haemoglobin <12 g/dL

ÅTreatment with ESAs: no benefit in RED-HF mortalityï

morbidity RCT

Iron deficiency in CHF patients (with CKD)

ÅNew therapeutic target (in patients with or without anaemia)

ÅCan easily be detected using ferritin & TSAT

ÅIV FCM ñmay be considered as a treatment for these 

patientsò
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glutathione

oxidation reduction

Redox ñrhehostatò in vascular cells

NADPH 

oxidase

NOS

O2
-

H2O2

SOD

Catalase

GSH peroxidase

inflammation

AT II

colesterol diet

ACE inhibitors

Statins

Antinflammatory

drugs

antioxidants

O2 in 
Health
and 
Disease

ς

Disease

Health

O2

ς Endogenous
SOD

O2

ς

Endogenous
SOD
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Citrus bergamia Risso & Poiteau
Bergamotto

D.O.P. AREA
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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). 

1. Presence of cathecolic flavonoids 

ÅThe main flavonoid of the 
bermagot juice is the 
cathecolic flavonon  
neoeriocitrin (ca. 250 
mg/L). The other citrus 
juices contein flavonoids 
of phenolic type (4ô-
idrossi, ex: naringin) or 
guaiacilic(3ô-idrossi-4-
metossi, es: diosmin, 
neoesperidin). Only the 
orange bitter juice 
conteins comparable 
quantities of neoeriocitrin. 
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Examples of major mechanisms causing cardiotoxicity of anticancer treatments (black text), 

clinically used therapeutic agents (green text), and potential protective agents (blue cursive 

text). 

Albini A et al. JNCI J Natl Cancer Inst 2009;102:14-25

© The Author 2009. Published by Oxford University Press.

Redox cycling of anthracyclines


