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Conclusions
Over the past 50 years, the incidence of heart failure has declined among 
women but not among men, whereas survival after the onset of heart 
failure has improved in both sexes. Factors contributing to these trends 
need further clarification. 



Will the Epidemic of Heart Failure Continue?
Projected population demographics clearly indicate a progressive increase in the 
segment of the U.S. population that is 65 years of age or older. Given the high 
incidence of heart failure in persons in this age category, only a dramatic decrease in 
incidence or a decrease in survival after heart failure, commensurate with the changes 
in population demographics, could prevent further increases in the number of persons 
with heart failure in this country. Survival after heart failure appears to be 
increasing, not decreasing, and the lack of convincing evidence that the incidence of 
heart failure has decreased since the 1970s in men or in women suggests that there is 
little hope for an imminent end to the heart failure epidemic. Indeed, these data 
underscore the complexity of the epidemic and our inability to understand with 
confidence whether — let alone why — the epidemiology of heart failure is changing.
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Heart Failure — An Epidemic of Uncertain Proportions

















Hospitalization rates for CHF by age, 1971 to 1994. (Adapted from
the National Hospital Discharge Survey, National Center for Health
Statistics.) 
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In the Worcester Heart Failure Study,11-12 the total death rates were high throughout the 5-year 
follow-up period among patients discharged after hospitalization for decompensated heart failure

mean age of the study population was 76 years 
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Predictors of Postdischarge Death Rates*







Association between heart failure and 6 months mortality in 995 
hospitalized elderly patients according to group of frailty (Cox regression 
analysis).

Crudea Adjustedb*

n/events RR (95% C.I.) RR  (95% C.I.)
(a) Not disabled nor demented
No Heart Failure 430/13 1.0 (ref.) 1.0 (ref.)
Heart Failure (NYHA III-IV) 60/9 4.1 (1.2-13.3) 4.1 (1.3-15.1)

(b) Disabled or demented
No Heart Failure 266/26 1.0 (ref.) 1.0 (ref.)
Heart Failure (NYHA III-IV) 36/10 3.1 (1.3-7.4) 2.7 (1.1-6.7)

(c) Disabled and demented
No Heart Failure 137/35 1.0 (ref.) 1.0 (ref.)
Heart Failure (NYHA III-IV) 21/9 1.4 (0.3-5.9) 1.3 (0.3-5.6)

RR: relative Risk. C.I.: Confidence Interval.
*Risk factors for mortality found in bivariate analysis were: low albumin level (<3.5 g/dL), low serum cholesterol 
(<160mg/dL), low hemoglobin level (<12 g/dl), high Acute Physiology Score (APS>3) and Charlson Index (8+)(heart 
failure not included).
Test for trend of the crude and adjusted linear change of RR through groups of frailty: a p<0.014, andb p=0.005.

Rozzini et al. Arch Intern Med, 2003













Recognition-Initial Therapy-
Family MD

Community Based 
Awareness/Understanding

Chi cura l’HF?

Dosing  Optimization- Family 
MD & Specialist

Specialist/Cardiologist  

HF Clinic

Inotropes,Devices  
Transplant 4º

2º & 3º

1º & 2º

Primary Care Physician

HF Awareness Program/PHN



Heart Failure: A Changing 
Paradigm

Hemodynamic and Circulatory Model
• ↓ CO and ↑ SVR
• ↓ renal blood flow →↑ Na+ and H20 retention

Neurohormonal Model
• Myocardial damage → Neurohormonal activation

• Renin-angiotensin-aldosterone system (RAAS)
• Sympathetic nervous system (SNS)
• Endothelin
• Vasopressin
• Cytokines
• Natriuretic peptides (counterregulatory)

1960s to 
1970s

1980s



ANP
BNP

Pathophysiology of HF

Myocardial Injury Fall in LV Performance

Activation of RAAS and SNS
(endothelin, AVP, cytokines)

Myocardial Toxicity
Change in Gene Expression

Peripheral Vasoconstriction 
Sodium/Water Retention

HF SymptomsMorbidity and Mortality

Remodeling and
Progressive

Worsening of
LV Function

Shah M et al. Rev Cardiovasc Med. 2001;2(suppl 2):S2.



Heart Failure in elderly

• Diastolic vs systolic HF
• Atrial fibrillation
• Polypharmacy and drug interactions
• Poor Compliance
• Evaluation of symptoms and quality of life (influenced

by frailty and comorbidities) 
• Social and economic issues



Meccanismi patogenetici del decadimento cognitivo nei soggetti 
affetti da scompenso cardiaco.



Distribuzione dei punteggi del MMSE in rapporto alla percentuale di 
frazione d’eiezione ventricolare sinistra. La linea di regressione descrive 
una equazione cubica che meglio si adatta alla correlazione fra le due 
variabili. L’analisi di regressione indica un significativo decremento del 
punteggio del MMSE per valori di frazione d’eiezione inferiori al 30%. 
(Zuccalà et al, 1997) 



Relationship between MMSE score and cardiac rhythmRelationship between MMSE score and cardiac rhythm

CNRAF: chronic non-rheumatic atrial fibrillation (stable arrhythmia lasting 6 mo.s or more)
P denotes significance on the associated Wald statistics
the B value for the CNRAF variable denotes the difference of MMSE score between the sinus 
rhythm and the CNRAF group

Crude association Adjusted association
B 95% CI P B 95% CI P

CNRAF -1.96 -2.94 to -0.98 .0001 -1.35 -2.28 to -0.41 .005
Age (years) -0.16 -0.22 to -0.09 <.0001 -0.09 -0.15 to -0.03 .004
Gender (female) 0.28 -0.52 to 1.09 .49 -0.14 -0.89 to 0.60 .70
Education -0.20 -0.15 to 0.21 .54 -0.19 -0.16 to 0.18 .61
GDS score -0.22 -0.33 to -0.12 .0001 -0.17 -0.27 to -0.06 .0005
IADL -0.47 -0.61 to -0.32 .0001 -0.28 -0.12 to -0.22 .002
APACHE II -0.11 -0.23 to 0.01 .063 -0.04 -0.15 to 0.07 .51

Sabatini T, Frisoni GB, Barbisoni P, Bellelli G, Rozzini R, Trabucchi M.
J Am Geriatr Soc. 2000 Nov;48(11):1539





Association of groups of risk with 6-month 
mortality in hospitalized elderly patients

A B
N/events RR 95% C.I. RR 95% 

C.I.

No HF and no depression 353/14 1.0 Ref. 1.0 Ref.
No HF and yes depression 361/23 1.9 0.9-4.0 1.8 0.8-
4.3
Yes HF and no depression 47/7 3.2 1.0-10.3 3.1 1.0-
10.4
Yes HF and yes depression 39/8 6.9 2.6-18.3 5.8 2.1-
16.6

Disability in BADL 143/22 2.8 1.6-4.9 2.2 1.1-
4.6
Serum albumin (<3.5 g/dl) 112/16 2.4 1.3-4.4 2.0 0.9-4.1
APACHE (APS score >5) 76/14 3.3 1.7-6.2 2.3 1.1-5.0

A: crude analysis. B: adjusted for potential confounders (disability, serum albumin, and APACHE)
RR: risk ratio. C.I.: confidence interval. 
Variables failing to qualify for entering the multivariate regression model were: age, male gender, cognitive impairment, anemia
(Hem<8g/dl), diabetes mellitus, COPD, and GI diseases.

Rozzini R, Sabatini T, Frisoni GB, Trabucchi M. Arch Intern Med (2002).











Treatments in HF patientsTreatments in HF patients

NON Medical treatmentNON Medical treatment

CABGCABG

VavularVavular surgerysurgery

CardiomyoplasticCardiomyoplastic

CRTCRT

ICDICD

VADVAD

Heart transplantHeart transplant

Zipes DP. Zipes DP. CirculationCirculation. 1998;98:2334. 1998;98:2334--2351.2351.
Pitt B. Pitt B. N Engl J MedN Engl J Med. 2003;348:1309. 2003;348:1309--1321.1321.

Medical treatmentMedical treatment

AngiotensinAngiotensin--receptor blockersreceptor blockers

AntiarrhythmicsAntiarrhythmics

ACE inhibitorsACE inhibitors

BetaBeta--blockersblockers

Calcium channel blockersCalcium channel blockers

DigitalisDigitalis

DiureticsDiuretics

Nitrates plus arteriodilatorNitrates plus arteriodilator





NEJM, 2003

Management 
Heart Failure



Obiettivi del trattamento dello Scompenso Cardiaco

Classe NYHA I II-III IV
Trial SOLVD prevenzione SOLVD trattamento CONSENSUS
Mortalità del (5%) (15%) (50%)

Importanza dei
sintomi

come obiettivo
del trattamento

Importanza della
mortalità

come obiettivo
del trattamento

comorbidità

età



Robusto   Intermedio Disabile lieve Disabile grave Dipendente Terminale

Aspettativa
di vita

> 5 anni                  < 5 anni                    <2 anni    <6 mesi

vita funzione  comfort

Importanza                                                      Importanza
della mortalità dei sintomi
come obiettivo                                                  come obiettivo
del trattamento                                                 del trattamento

























Outcomes and costs of implantable cardioverter-defibrillators for primary
prevention of sudden cardiac death among the elderly. 

Groeneveld PW, Farmer SA, Suh JJ, Matta MA, Yang F. 

OBJECTIVE: The purpose of this study was to measure the health outcomes and costs among a 
nationally representative cohort of elderly, primary-prevention ICD recipients. 

METHODS: We collected health-care cost and utilization data from all Medicare beneficiaries
hospitalized for congestive heart failure (CHF) who had received primary-prevention ICDs between
October 2003 and September 2005 as well as propensity-score-matched control Medicare 
beneficiaries hospitalized for CHF during the same period. 7125 ICD recipients and 7125 controls. 

RESULTS: Thirteen percent of patients who received ICDs died in the first year after implantation, 
compared with 23 percent of patients who did not receive ICDs. During the second year, the gap 
widened, as 17 percent of ICD recipients died, compared with 29 percent who did not receive the 
device ICD receipt was associated with a significant reduction in mortality (adjusted hazard ratio = 
0.62, 95% confidence interval 0.58-0.67). ICD patients had higher median hospital costs in the first 
30 days after initial hospitalization (median difference = $41,542, P <.001) and at 1 year (median
difference = $41,503, P <.001) as well as higher outpatient and physician costs at 6 months (median
difference = $1828, P <.001). 

CONCLUSIONS: ICD implantation was associated with reduced mortality in a nonexperimental, 
elderly, primary-prevention patient population hospitalized for CHF. The additional health-care costs
of ICD implantation were substantial but comparable to published cost-effectiveness models that
have projected ICDs to be cost-effective. 



Am Heart J. 2008 Apr;155(4):746-51. 
Clinical response of cardiac resynchronization therapy in the elderly.

Delnoy PP, Ottervanger JP, Luttikhuis HO, Elvan A, Misier AR, Beukema WP, 
vanHemel NM.

• Prospective observational study of 266 consecutive patients. CRT was 
performed in 107 elderly patients (40%; mean age 79) and 159 (60%; mean age 
67) younger patients (age < or = 75 years). Clinical baseline characteristics 
between the 2 groups were comparable. During follow-up, there was a 
comparable and sustained improvement in both groups according to NYHA 
class, quality of life score, and LV ejection fraction. Clinical response, defined as 
survival with improvement (> or = 1 score) of NYHA class without hospital 
admittance for heart failure, was seen in 67% and 69% (group aged < or = 75 
years) versus 65% and 60% (group aged > 75 years) after 3 months and 1 year, 
respectively. Reverse LV remodeling defined as LV end-systolic volume 
reduction > or = 10% was seen in 79% and 87% (group aged < or = 75 years) 
versus 71% and 79% (group aged > 75 years) after 3 months and 1 year, 
respectively. Hospitalization for heart failure decreased significantly in both 
groups in the year after CRT. A subgroup analysis of 39 octogenarians (> 80 
years) also showed a significant improvement in NYHA class and LV ejection 
fraction in this subgroup. Also, LV reverse remodelling occurred in a similar 
extent (75% and 84%) after 3 months and 1 year, respectively. 

• CONCLUSIONS: This study shows a clinical and echocardiographic 
improvement of CRT in patients aged > 75 years and even so in octogenarians.



così?…. …o così?!?

Comorbidità: assenti

Autonomia: conservata

Cognitivo: conservato

Cond.sociale: buona

Motivazione: forte

Target: sopravvivenza

Cure: aggressive
Modello: “successful aging”

Comorbidità: +/ - presenti

Autonomia: limitata

Cognitivo: +/-conservato

Cond.sociale: +/- buona

Motivazione: +/- debole

Target: sopravvivenza/QDV

Cure: moderatamente aggressive
Modello: miglioramento funzionale 

e outcome

Comorbidità: multiple

Autonomia: assente

Cognitivo: compromesso

Cond.sociale:deficitaria 

Motivazione: assente

Target: QDV

Cure: palliative
Modello: cure palliative

Caratteristiche dell’anziano con SC: 
Eterogeneità del quadro clinico

così?….
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