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Epidemiologia dell’ insufficienza cardiaca
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Costi di gestione ed ospedalizzazioni

Sweden (1996) SEK 2579m (74%)

UK (1991) £UK 360m (60%)

France (1990) FF 11.4b (64%)

USA (1989) $US 9b (71%)

NL (1988) NLG 444m (67%)

NZ (1988) $NZ 73m (74%)

L Ll . . L

0 0.5 1 1.5 2
Percentage of total health care expenditure

McMurray JJ et alEur Heart J 1998;19:P9-16.
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Riduzione Mortalita - Ospedalizzazione
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Modello cardiorenale Modello cardiocircolatorio
* Inotropi
» Vasodilatarori

e Diuretici

Modello neurormonale

* ACE inibitori

* B-bloccanti

- ARB

* Antag. Aldosterone

DM Mann, Circulation 1999
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Riduzione Mortalita - Ospedalizzazione
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Antagonisti dei sistemi neurormonali

ACE-i

ACE-i + B-B

ACE-i + -B
+ spironolattone

ACE-i + B-B+ ARBs
+ spironolattone
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Funzione sistolica preservata
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Scompenso cardiaco con funzione sistolica preservata (HFPEF)

Table 1. Characteristics of Patients with Heart Failure and Preserved or Reduced Ejection Fraction.*
Reduced Preserved

Ejection Fraction Ejection Fraction Adjusted
Characteristic (N=2429) (N=2167) P Value P Valuefj
Age (yr) 71.7+12.1 74.4+14 .4 <0.001 NA
Male sex (% of patients) 65.4 44.3 <0.001 <0.001
Body-mass indexi: 28.6+7.0 29.7+7.8 0.002 0.17
Obesity (% of patients)i:§ 35.5 41.4 0.007 0.002
Serum creatinine on admission (mg/dl) 1.6+1.0 1.6+1.1 0.31 0.30
Hemoglobin on admission (g/dl) 12.5+2.0 11.8+2.1 <0.001 <0.001
Hypertension (% of patients) 48.0 62.7 <0.001 <0.001
Coronary artery disease (% of patients) 63.7 52.9 <0.001 <0.001
Atrial fibrillation (% of patients) 28.5 41.3 <0.001 <0.001
Diabetes (% of patients) 343 33.1 0.42 0.61
Substantial valve disease (% of patients) 6.5 2.6 <0.001 0.05
Ejection fraction (%) 29+10 61+7 <0.001 NA

Owan TE et al. N Engl J Med 2006;355:251-9.
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Diabete
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Comorbilita
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Goodlin, Journal of Cardiac Failure 2004
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Impatto clinico delle comorbilita

* Ruolo fisiopatologico e significato prognostico

 Influenza delle comorbilita sulla terapia dello scompenso
(es. b-bloccanti BPCO o ACE/ARBs in MRC)

* Comorbilita come target terapeutico per migliorare la

sopravvivenza dei pazienti con scompenso
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Antagonisti dei sistemi neurormonali

ACE-i

ACE-i + B-B

ACE-i + -B
+ spironolattone

ACE-i + B-B+ ARBs
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Effetti metabolici «—  Deficit di GH/IGF1

* Obesita addominale
* Insulino resistenza
* Ipercoagulabilita
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Effetti metabolici «—  Deficit di GH/IGF1
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GH stimulation test
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Cittadini A et al. J Clin Endocrinol Metab 2009;94:3329
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Deficit GH e prognosi

TABLE 3. Single-Predictor Models of Cox Proportional Hazard Analyses in Men

With CHF

Variables Units HR 95% Cl P Madel With Serum Levels of 3 Anabolic Hormaones

Age 1y 1.04 1.01-1.06 0.002 Variables Units HR 958 Cl P
NYHA class v 2.83 2.08-3.85 <0.0001 Serum 1T 1 ng/mL 084 077007 002
CHF origin CAD/non-CAD 1.40 0.73-2.65 0.31

LVEE 1% 092  0.89-095 <0.0001 Serum DHEAS 100 nogfmL 082 0870853 002
Plasma NT-proBNP 500 pg/mL 105 1.03-106  <0.0001 Serum IGF-1 10 ng/mL 095 081083 003
GFR 5mL-min~"-1.73m? 0.83 0.77-0.90 <0.0001 -

Hemoglobin 1 g/dL 0.81 0.71-0.92 0.001 MNYHA class AT 160 1.11-233 0.01
Presence of diabetes mellitus Yes/no 1.03 0.62-1.70 0.91 LVEF 1% 0.95 097-099 0.007
Serum TT 1 ng/mL 0.72 0.62-0.84 <<0.0001 Ptasma NT-proBNP 500 pg/mL 103 1.01-1.04 0.008
Serum eFT 10 pg/mL 0.89 0.84-0.95 0.0002 4 5

Serum DHEAS 100 ng/mL 087 081-093  <0.0001 GFR SmL-min-173m " 081 084098 002
Serum IGF-1 10 ng/mL 0.94 0.90-0.98 0.002 _

No. of anabolic deficiencies 0/1/2/3 1.73 1.31-2.27 0.0001

CAD indicates coronary artery disease.

Jankowska et al. Circulation. 2006;114:1829-1837
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Deficit di GH/IGF-1
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Deficit di GH/IGF-1

Excellent

Functional Status

Goodlin, Journal of Cardiac Failure 2004
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Viewpoint

Reverse Epidemiology of
Conventional Cardiovascular Risk
Factors in Patients With Chronic Heart Failure

Kamyar Kalantar-Zadeh, MD, MPH,* Gladys Block, PHD,i Tamara Horwich, MD,#
Gregg C. Fonarow, MD, FACC%

Torrance, Berkeley, and Los Angeles, California

. Reverse epidemiology of conventional
cardiovascular risk factors is observed in CHF and may have a bearing on the management
of these patients; thus, it deserves further investigation. (] Am Coll Cardiol 2004;43:

1439-44) ©

Kalantar-Zadeh K et al. J Am Coll Cardiol 2004;43:1439—44
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Cachessia cardiaca

Patients with cardiac cachexia were defined as those with documented non-oedematous and non-intentional weight
loss of more than 7-5% of the previous normal nonoedematous weight over a period of at least 6 months.

Variable p (likelihood Hazard ratio (95% CI)
ratio test)
Cachexia plus peak VO, 1.0 -
Cachexia 00012 3.01 (1-54-5-86) ﬁu—‘h——*b_l v
Peak VO, <14 mL kg™ min™’ <0-0001 6-58 (3-24-13-35) = u L nﬁ—n
s 08+ B
Cachexia plus NYHA class = - -
Cachexia 0-0063 2-54 (1-30-4-97) =2 ] o n—?
NYHA class 1141V 0-0001 6-44 (2-43-16-73) g 0-6
>
Cachexia plus exercise time [ 0.4
Cachexia 00012 3-20 (1-58-6-48) = ' B
Exercise time (min) 0-0008 Q-B0 (0-70-0-97) g
Cachexia plus LVEF o 02+
Cachexia 0-0027 3-37 (1-52-7-486)
LVEF =25% (n=115) 0-0073 3-20101-37-7-47) 0-
Cachexia plus age ! ! ! ! ! ! !
Cachexia 00003 3-46 (1.76-6-81) 0 3 6+ 9 h 12 15 18
Age 027 1.02 (0-99-1.05) ime (months)
Cachexia plus plasma sodium At risk 159 149 142 133
Cachexia _ 00003 3-B2 (1-86-7-81) Deaths 17 27 29 38
Plasma sodium 062 0-98 (0-89-1-07)
Cachexia plus NYHA class plus peak VO .
£achexiap pis pe 03045 2.63 (1-35-5-12) © Cachectic and peak VO, <14 mLkg min" (n=13, 10 deaths)
NYHA class [11/1V 0-0065 3.89 (1-46-10-38) @ MNon-cachectic and peak VO, <14 mLkg'min (n=40, 17 deaths)
Peak VO, <14 mL kg~ min"' <0-0001 4.63 (2-24-5.59) o Cachectic and peak VO, =14 mLkg min' (n=15, 4 deaths)
® Non-cachectic and peak VO, =14 mLkg " min' (n=103, 7 deaths)

Table 3: Multivariate analysis—predictors of 18-month
mortality in 177 patients with CHF (Cox proportional hazard)

Anker SD et al. Lancet 1997; 349: 1050-53
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Control

Effetti sulla mucosa intestinale

Low colonised

Highly colonised
large intestinal mucosa

large intestinal mucosa

CHF patient

Sandek et al. J Am Coll Cardiol 2007;50:1561-9
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Effetti metabolici D — l GH/IGF1
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| GH/IGF1

Marcatore di prognosi
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Stratificazione prognostica

Table 17
Conditions associated with a poor prognosis in heart failure
Demographics Clinical Electrophysiological Functional/exertional Laboratory Imaging
Advanced age™ Hypotension™ Tachycardia Q waves Reduced work, Marked elevation of Low LVEF"
low peak BNP/NT pro-BNP*
vVO,*
Ischaemic NYHA functional Wide QRS * Hyponatraemia®
aetiology™ class HI-IV*®
Resuscitated Prior HF LV hypertrophy Elevated troponin™
sudden death™  hospitalization ” Complex ventricular Elevated biomarkers,
arrhythmias™ neurohumoral
activation™

Poor compliance
Renal dysfunction
Diabetes

Anaemia

CcOorD

Depression

Tachycardia
Pulmonary rales
Aortic stenosis

Low body mass index

Sleep-related
breathing
disorders

Low heart rate vanability
Atmial fibnllation
T-wave alternans

Poor 6-minute walk
distance

High VE/VCO,
slope

Periodic breathing

Elevated creatinine/BUN

Elevated bilirubm Anaemia

Elevated uric acid

Increased LV volumes
Low cardiac index

High LV filling pressure
Restrictive mitral filling
pattern, pulmonary
hypertension

Impaired nght
ventricular function

* Powerful predictors.

ESC Guidelines 2008
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| GH/IGF1

Marcatore di prognosi Mediatore di prognosi
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Cardiomyocyte Microenvironment Macroenvironment
Stretch Interstitium Myocardial energetics
NT-proBNP / BNP* MMPs* TIMPs* Adipokines (adiponectin)*
ANP* PITINP* Neurohormones
Soluble ST2* Galectin-3* ADM / Mid-reg proADM

. . C t' %
Injury Fibrosis opeptin
Citokyne ;
TnL-T* y Cardiorenal syndrome
Osteoprotegerin™ NGAL
Apoptosi Pentraxin-3* Beta-trace protein*
Heart-type fa?ty acid Cardiotrophin-1 Cystatin C*
binding protein*
e KIM-1
Soluble apoptosis- Oxidative stress
stimulating fragment* Myeloperoxidase* Others
_1R%
Myostatin Ox-LDL GDF-15
Follistatin-like 1

* Biomarker shown to have predictive

abilities in cardiovascular outcomes Gopal and Sam, J of Cardiovasc Trans Res 2013
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I marcatori bioumorali

MICROENVIRONMENT

Inflammatory cells I

MACROENVIRONMENT

Brain Kidneys

Gopal and Sam, J of Cardiovasc Trans Res 2013
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RECOVER — RENASSANCE trials
(Etanercept: antagonista TNF)
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Etanercept biw + tiw: 991 962 922 885 855 751 627 548 502 450 416 376 343 302 275243 212102172151 11185 68 46 31

Mann DL et al. Circulation 2004;109:1594
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Cumulative survival

1.0f
no anabolic deliciencies
0.9r n=23, 4 deaths
Hazard Ratios versus
0.8/ no anabolic
deficiency 7.66
0.7 lic deficien XAk
eaths
0.6/
0.5/ l 2 of 3 anabolic deficienci
S O e 1 | n=g9, eatns 3.36
0.4} $e oy -
03! = 1.64
% — — —f 1.00
0.2/ AT et tetictencies ]
0.1 no anabolic deficiency in  deficiency in defi yir
; it A aetos pebicvacd ey
Time (months) ’ aaxls axes ? axes
0 6 12 18 24 30 36
Model With a Mumber of Anabolic Deficiencias
Variables LInits HR 5% Cl P
No. of anabolic deficiencies 01423 178 129245 0.0004
Age 1 year 1.04 1.04-1.07 002
MYHA class Ly 159 1.08-233 0.02
LVEF 1% 094 09098 0002
Plasma NT-proBMP 500 pg/mL 1.02 099-1.04 012
GFR 5mL-min'-173m? 083 0.85-1.01 009 . . Jankowska et al.
Hemoglabin 1o 088 0.77-101 0.07 Circulation. 2006;114:1829-1837
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First Name Year of Study Patients | Age Target IGE-1 Therapy
(Beference) Poblication | Desigm Enrolled | (mean=5D) | Dose Increase | Doration | MMain Resmlts
@l | () {Months)
Fazio 5 [115] | 1894 Op=n 1 46=0 14 1051 3 First evidence of imverse LV
remodeling with GH therapy
Frustaci A 1896 Open ] 31=81 18 NA 3 Mild inverse LV remedeling
[114] Worsening tachyarhnythonia
Lsgaard J 1093 Double blind | PL:11 §0=113 025MUkg | 1371 3 Ho morphe-fanctional cardise efect
[117) placeba- GH:11 Wk up to Guod tolerbility
cantralled 28
Osterziel K 1895, 2001 | Double-blind | 30 54=10 14 7% 3 No improvement in climical stans
[120, 119] placeba- IGF-1-related mersaze in LY mass
coniralled and LVEF
Genth-Zotz 5 | 1099 Open 1 55=9 14 1101 3 Arteruation of LV remodeling
[124) Improvement in hemodynamics and
ewercise capackty [peak VO2)
Joze VI[138] | 1899 Op=n ] NA T HA ] Improvement in the
symptomatic class
Spallarazsa P | 1899 Pamallsl 20 621=8 04 Bo b Increasad in exercise duration
[131] Ukzwk Ho LV marpholegic modifications
Smit JW 2001 Parallel x §5.5=835 14 36.7 ] No effect on LV mass and function
[131]
NapeE R 3002 Placeho- 16 54.5=113 14 B33 3 Increase in V02 max
[118] conmrolled
Acevedo M 2003 Flacebo- 12 57.7=43 0245 401 2 Ho siznificant changes m LVEF.
[112) conirolled Ukzwk ewercise capacity and'or
neurohormenal stams.
Adamoponles | 2003 Cross- over 12 50=138 12 NA 3 Inverse LV remodeling
5[13] Reduction in TNF-a levels
Cittadini 4 1003 Double-blind | 10 38.0=104 021 HA 3 Heant faihare related to muscular
[114] placeba- kzwk dystrophy.
conirolled Beduction of WT-proBNP
Fazio 5 [139] | 2007 Dpnble-blind | 22 PL-57=11 14 10118 3 Increazed in exancize perfommance
placeba GH:54=10 [emercize duration, V02 max,
conmolsd anasrobic threshald]
Cittadini A 2009 Randomized, | 28 62=1 175 T4 ] Patient with GH Deficiency.
[72] single-blind, Improvemesnt in SXaICise CAPacHy,
contralled vascular reactivity, LV fimction,
trial and indices of quality of kifs

Arcopinto-Cittadini. EMID-DT:2013;13,76-91
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Conclusioni

* Lo scompenso cardiaco ¢ una sindrome clinica ad elevato impatto socio-

economico ed a prognosi ancora infausta nonostante i notevoli progressi nella

terapia degli ultimi decenni

* Negli ultimi anni ¢ diventato sempre piu evidente il peso di patologie non

cardiovascolari sulla storia naturale dello scompenso cardiaco

* Tra tali condizioni sicuramente il deficit di GH appare di particolare rilevanza
nella fisiopatologia dello scompenso cardiaco. Gli studi futuri dovranno
confermare i risultati preliminari che evidenziano i benefici derivanti dalla

correzione di tale deficit nello scompenso cardiaco
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@ Eurcpean Heart ourral (2012) 33, 1787-1847 ESC GUIDELINES Hﬂ:ummendatiuns Chi-‘:'-l LrE"I"Elh HE" c

EUROPEAN doi:10.1093/eurheartj/ehs 104
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@) ESC Guidelines for the diagnosis and treatment Itis recommended that patients

of acute and chronic heart failure 2012 with heart failure are enrolled
The Tz'nsk Force f(fr the Diagnosis and Treatmen? of Acute ar‘\d i|'| d mdﬂdliﬂlpliﬂﬂr‘:ﬂ'{ﬂm 135 259 IH
Developed in collaboration with the Heact Failure Association (HEA) Management programme to o
of the ESC reduce the rigk of heart failure
hospitalization.
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