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CHF is largely a disorder of elderly persons, and, in context of the 

marked heterogeneity of the older adult population, CHF warrants 

designation as a true cardiogeriatric syndrome. As such, optimal 

management of CHF in the elderly population necessitates a 

multidisciplinary approach that effectively addresses all aspects of 

patient care, both pharmacologic and nonpharmacologic, as well as 

relevant comorbidities, in a comprehensive, coordinated,

and personalized manner.

Current treatment of CHF in elderly patients is characterized by 

widespread underutilization of proven therapies, insufficient evidence 

to guide treatment in major patient subgroups (e.g., octogenarians

and beyond, nursing home residents, patients with advanced 

comorbidities, and individuals with diastolic CHF), and inattention to 

critically important psychobehavioral issues (e.g., compliance, 

personal preferences, and end-of-life care). Clearly there is a need 

for substantial additional research aimed at developing more effective 

approaches to the prevention and treatment of chronic heart failure in 

older adults.



Sintesi “HEART FAILURE IN THE ELDERLY 

POPULATION” 2001

 Striking increase in the proportion of cases that occur in the setting of 

normal or near normal left ventricular systolic function

 Diastolic heart failure

 Atypical symptoms, such as confusion, somnolence, irritability, fatigue, 

anorexia, or diminished activity level, become increasingly more 

common manifestations of CHF, especially after age 80

 Exertional symptoms may be attributable to noncardiac causes, such 

as pulmonary disease, anemia, depression, physical deconditioning 

(peripheral edema may be due to venous insufficiency, hepatic or renal 

disease, or medication side effects, and pulmonary crepitus may be due 

to atelectasis or chronic lung disease)

 Current recommendations are that systolic CHF should be managed 

similarly in younger and older patients



Multidisciplinary Care

Elements of an effective CHF disease management program include 

patient and caregiver education, enhancement of self-management skills, 

optimization of pharmacotherapy (including consideration of polypharmacy 

issues), and close follow-up.

The structure of a CHF disease management team is similar to that of a 

multidisciplinary geriatric assessment team and typically includes a nurse 

coordinator or case manager, a dietitian, a social worker, a clinical 

pharmacist, a home health representative, a primary care physician, and a 

cardiology consultant. 

Specific goals of disease management are to improve patient compliance 

with medications, diet, and exercise recommendations by enhancing

education and self-management skills in each of these areas;

to provide close follow-up through telephone contacts, home health visits, 

and nurse or physician office visits; and to optimize the medication regimen

by promoting physician adherence to recommended CHF treatment 

guidelines, simplifying and consolidating the regimen when feasible, 

eliminating unnecessary medications, and minimizing the risks for drug–

drug and drug–disease interactions.



MAIN POINTS

 Principali alterazioni sistema cardiovascolare e 

invecchiamento 

 Alterazioni marker cardiologici in relazione all’età e alla 

comorbilità

 Anziano e Linee Guida cardiologiche

 Malattie cardiovascolari e complicanze anestesiologiche

 Malattie cardiovascolari e disturbi cognitivi



Epidemiologia

Nel 2009 il numero di casi ricoverati in ospedale per acuti 

per malattie dell’apparato cardiocircolatorio è stato di 

1.073.368 (il più alto fra tutte le classificazioni di malattia 

secondo il ICD-10), ossia il 14,8% di tutti i ricoveri, con una 

durata media di degenza di 6,8 giorni.

(dati 2009 Istituto Superiore di Sanità)



Epidemiologia

Nel caso particolare dello scompenso cardiaco congestizio:

Classe di età Numero dimessi 

(%)

Degenza media 

(giorni)

Da 25 a 44 anni 905       (0.87) 11.02

Da 45 a 64 anni 9642     (9.23) 10.40

Da 65 a 74 anni 22362   (21.39) 10.38

75 anni e oltre 71398   (68.31) 10.26

Totale 104513 10.31

(dati SDO 2005 Ministero della Salute)



Età media dei pazienti dimessi dal 2003 al 2010 

presso l'U.O.Medicina Istituto Clinico S.Anna di 

Brescia
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L’età media dei pazienti ricoverati per 

Scompenso cardiaco congestizio o Edema polmonare acuto

in U.O. Medicina Istituto Clinico S.Anna di Brescia 

nel corso degli anni dal 2003 al 2010
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Epidemiologia

Dati demografici e comorbilità di pazienti affetti da Scompenso cardiaco 

(popolazione spagnola, n.3017 soggetti; 7,8% <65 anni e 61% >80 anni)

Totale Donne Uomini p

Età (media±SD) 80 ± 10 81,7 ± 9,4 78,3 ± 11,3 <0,001

Ipertensione % 67,2 71,3 61,1 <0,001

Diabete Mellito tipo 2 % 30,1 29,5 31,1 n.s.

Dislipidemia % 26,5 28,3 23,9 <0,01

Obesità % 27,4 30,2 23,4 <0,001

Tabagismo % 7 3,5 15,4 <0,001

Cardiopatia Ischemica % 19 13,7 26,7 <0,001

Cerebrovasculopatia ischemica% 11 11,1 10,9 n.s.

Cerebrovasculopatia emorragica % 0,1 0,1 0,2 n.s.

FA % 30,8 30,2 31,8 n.s.

Depressione % 2,7 3 2,2 n.s.

Artrosi 15 19,2 8,9 <0,001

Asma/BPCO % 25,8 19,5 34,8 <0,001

IRC % 12,5 11,3 14,3 0,016

Ricevono assistenza domiciliare % 16,4 19,1 12,5 <0,001
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ALTERAZIONI SISTEMA 

CARDIOVASCOLARE CON 

L’INVECCHIAMENTO



(Shih, J Am Coll Cardiol. 2010)

Effetti dell’invecchiamento sul miocardio



Age-Related Changes in Heart Function by Serial 

Echocardiography in Women Aged 40-80 Years
Scalia GM, et al. (J Women’s Health 2010)

[N.484 women identified from the electoral roll entered the Longitudinal 

Assessment of Aging in Women; divided into 4 age decades (40-49, 50-

59, 60-69, 70,79); followed echographically over 5 years]

Reports have indicated that menopause with its decrease of 

estrogen has an effect on LV function and LV volume, but the 

authors found that significant changes were not related to age 

decade when menopause occurs but were present progressively 

across all age decades. These changes were predominantly in LV 

diastolic function, and they represent ventricular stiffness. Their 

relationship with advancing aging would suggest that even in 

absence of apparent disease, aging is unfavorable to specific 

aspects of heart function, since causing symptoms of pulmonary 

congestion and heart failure.



Diastolic dysfunction  the great masquerader

Diastolic dysfunction represents a part of the physiologic spectrum that 

progresses from normal aging to advanced cardiovascular disease. 

Other than exercise intolerance, symptoms associated with isolated 

diastolic heart failure in the elderly include weakness, anorexia, fatigue, 

and mental confusion. 

The diastolic dysfunction phenotype = the 65-year-old, postmenopausal, 

hypertensive female patient.

Because its clinical presentation may erroneously be ascribed to normal 

aging, diastolic heart disease may remain undiagnosed or ignored.

Although the perioperative risk for the healthy, elderly patient with isolated 

diastolic dysfunction is not yet known, it is associated with increased 

morbidity and mortality.

(Sanders, Anesthesiol Clin. 2009)



The principal structural change with aging is medial degeneration, which 

leads to progressive stiffening of the large elastic arteries. Increased 

arterial stiffness results in increased speed of the pulse wave in the artery. 

There is a reported greater increase in aortic stiffness with age among 

women, particularly with the menopause. 

Once, the aging-associated changes in arterial structural and functional 

changes were thought to be part of normative agings, but this concept 

changed when data 

emerged showing that 

these changes are 

acclerated with coexistent 

cardiovascular disease.

(Circ J 2010; 74: 2257 – 2262)

“A man is as old 

as his arteries.”



“Aging-associated Arterial Stiffness”.   

Conseguenze

 Rising in pulse pressure and isolated systolic hypertension 

(systolic BP increases linearly, while diastolic BP increases until 

approximately age 50 then declines; mean arterial pressure 

increases until  approximately age 50 then reaches a plateau; 

pulse pressure is constant until approximately age 50 and then 

increases). Over 60 years of age, isolated systolic hypertension 

affects more than 50%, and results in excess morbidity and 

mortality.

 Predisposing to cerebral lacunar infarction and albuminuria.

 Correlating with cognitive function in the very elderly over 80s.

 Promoting left ventricular hypertrophy and ventricular stiffening, 

thus leading to diastolic dysfunction and heart failure.

 Reducing coronary blood flow, aggravating the situation and 

predisposing to ischemia.



“Aging-associated Arterial Stiffness”.   

Trattamento - Prevenzione

Non-pharmacological treatments

 Exercise training

 Weight loss

 Low-salt diet

 Moderate alcohol consumption

 Garlic powder

 α-linoleic acid

 Dark chocolate

 Fish oil

Pharmacological treatments

 Diuretics

 α-blockers

 ACE-inhibitors, angiotensin-receptor blockers (ARB)

 Calcium-channel antagonists

 Treatment of congestive HF (with ACE inhibitors, nitrates, aldosterone antagonists)

 Statins

 Antidiabetic agents, such as thiazolidinediones



The molecular and cellular changes in ventricular remodeling with age 

have direct effects on cardiac function, and thereby on patient outcomes, 

in particular after myocardial infarction.

Loss of cardiomyocytes with age appears to be due to 2 separate 

mechanisms: 

• loss of cells due to wear-and-tear that are not replaced (impaired 

cardiomyocyte division and cardiac stem cell senescence)

• active loss of cells due to activation of apoptosis.

In addition, cardiomyocyte function is impaired with age.

The result is a predisposition toward LV impairment and heart failure at 

baseline.

Furthermore, with the stress of myocardial infarction, there is resultant 

inability of the aged heart to cope, and post-infarction LV remodeling is 

more pronounced. 

This translates into the higher clinical incidence of post-infarction heart 

failure in elderly patients.

Clinical Sequelae of Cellular Changes in LV Remodeling 

With Age (J Am Coll Cardiol. 2010)



The marked reduction in cardiac reserve capacity

attenuates the heart’s ability to respond to common

stressors, such as ischemia, tachycardia (e.g., due to 

atrial fibrillation), systemic illness (e.g., infections), and 

physical exertion. 

As a result, clinical events that are generally well tolerated 

in younger individuals frequently precipitate CHF in older 

persons.



ANZIANO, 

MARKER CARDIOLOGICI,

PRESENTAZIONI ATIPICHE



Elevazione della Troponina in Pazienti senza una reale 

Ischemia Miocardica

 Trauma cardiaco (contusione, ablazione, pacing, ustioni,

cardioversione, chirurgia cardiaca)

 Scompenso cardiaco congestizio (sia acuto sia cronico severo)

 Crisi ipertensiva

 Ipotensione, spesso associata ad aritmia

 Fase post-chirurgia noncardiaca

 Insufficienza renale cronica

 Pazienti critici, soprattutto se diabetici

 Ipotiroidismo

 Miocardite

 Embolia polmonare

 Sepsi

 Amiloidosi

 Cardiotossicità da chemioterapia



(Am J Cardiol, 2008)



 i valori di NP aumentano con l’età, a causa della disfunzione renale, delle 

alterazioni strutturali cardiache parafisiologiche: ipertrofia e fibrosi 

miocardica, disfunzione diastolica

 BNP è più accurato del NT-proBNP, a causa della ridotta clereance nella 

persona anziana, ma studi negli ultra-75enni BNP e NT-proBNP hanno 

dimostrato lo stesso valore diagnostico (AUC 82% vs 84% rispettivamente)

Cut-off proposti per l’anziano:

 BNP < 250 pg/ml

 NT-proBNP
< 50 anni 50-75 anni > 75 anni

NT-pro-BNP 450 900 1800

Sensibilità: 90%; Specificità: 84%



B-type natriuretic peptides for the diagnosis of congestive heart 

failure in dyspneic oldest-old patients
Chenevier-Gobeaux C, et al. (Clinical Biochemistry, 2008)

BNP and NT-proBNP both appeared to remain independently predictive of CHF, 

even in oldest-old patients.

In oldest-old patients, optimum thresholds for the diagnosis of CHF were found to be 

higher: 
< 85 anni > 85 anni

BNP 270 290

NT-proBNP 1700 2800

This “grey zone” range was larger for both BNP and NT-proBNP in oldest-old 

patients.

< 85 anni > 85 anni

BNP 160-360 250-590

NT-proBNP 650-3500 1750-6000

No effect of renal function on their diagnostic accuracy (renal influence is less 

evident when patients are aged-stratified).



• La presentazione atipica senza dolore è più frequente nell’anziano

con IMA senza ST sopraslivellato.

• L’anziano si presenta più frequentemente con dispnea (49%),

edema (26%), nausea e vomito (24%), e sincope (19%).

• Infarto silente o misconosciuto rappresenta il 25% di tutti i casi, ma

nell’ultra-85 arriva al 60% dei casi.

• Un evento coronarico acuto nell’anziano si sviluppa spesso in

associazione a un’altra malattia acuta o al peggioramento di una

condizione di comorbilità (es. polmonite, BPCO, caduta), a causa di

un’aumentata richesta di ossigeno e di stress emodinamico.

• ECG non diagnostici aumentano dal 23 al 43% nei pazienti con

NSTEMI <65 anni rispetto ai >85.

Presentazione acuta dell’infarto miocardico 

nell’anziano



• La prevalenza del Blocco di branca sinistro nella popolazione

anziana è un importante fattore confondente nella possibilità

di riconoscere elettrocardiograficamente un evento coronarico

acuto.

Presentazione acuta dell’infarto miocardico 

nell’anziano

< 65 anni > 85 anni

BB sinistro 5% 33.8%

Sopraslivellamento ST 96.3% 69.9%

Dolore 89.9% 56.8%

Scompenso cardiaco acuto 11.7% 44.6%

Diagnosi diverse da IMA 5% 24%



Fattori prognostici nello Scompenso cardiaco

- Autonomia funzionale (Karnofsky status <50%; 3/6 

BADL perse; NYHA IV)

- Insufficienza renale (↑ urea, creatinina)

- Iposodiemia

- Ipotensione

- Bassa FE

- Delirium

- Numerosi accessi in PS o ospedalizzazioni in 6 mesi

- Stato nutrizionale compromesso (perdita di peso >10%; 

albumina sierica <2.5g/dl)



Geriatric Conditions and Subsequent Mortality in Older 

Patients with Heart Failure
Sarwat I. Chaudhry (J Am Coll Cardiol. 2010)

Our study demonstrates that geriatric conditions, specifically mobility disability and 

dementia, are strongly and independently associated with short- and long-term 

mortality among older persons hospitalized with HF. Mobility disability and 

dementia were among the top six predictors of 30 day mortality in multivariable 

analyses. The highest odds ratios were seen with serum creatinine (OR 1.43, 

95% CI 1.39–1.48), cancer (OR 1.89, 95% CI 1.64–2.18), mobility disability (OR 

1.96, 95% CI 1.81–2.12), and dementia (OR 1.86, 95% CI 1.73–2.01).

The demographic and clinical characteristics of patients with at least one geriatric 

condition differed from those of patients without a geriatric condition, but the 

relationship between the geriatric conditions and mortality persisted even after 

adjustment for these factors.

Although they may not be “curable”, geriatric conditions can be addressed in a 

variety of ways. For example, a course of physical therapy and exercise may 

improve mobility while increased caregiver and nursing support can be 

implemented to help patients with dementia adhere to medications. The benefits of 

interventions to address mobility and dementia are likely to extend beyond HF self-

care. These interventions may also enhance patients’ abilities to avoid or cope with 

other medical problems, including infections, falls, and a number of chronic 

diseases.



ANZIANO E LINEE GUIDA 

CARDIOLOGICHE



Cosa dicono le Linee Guida più recenti

 Risk factors for HF (hypertension, diabetes mellitus, and hyperlipidemia) are 

generally not treated aggressively in the elderly

 HF in elderly patients is inadequately recognized and treated

 Attributing the symptoms of HF to aging

 Noninvasive cardiac imaging commonly fails to reveal impaired systolic 

function because HF with a preserved LVEF is frequently found in the elderly 

 Elderly patients commonly take medications that can exacerbate the 

syndrome of HF (e.g., NSAID)

 Elderly patients may have diminished responses to diuretics, ACEIs, and 

positive inotropic agents compared with younger patients and may 

experience a higher risk of adverse effects attributable to treatment



Cosa dicono le Linee Guida più recenti

 Uncertainties regarding the relation of risk to benefit are exacerbated by 

the fact that very old individuals are poorly represented in large-scale 

clinical trials designed to evaluate the efficacy and safety of new 

treatments for HF 

 Some multidisciplinary HF programs have been successful in decreasing 

the rate of readmission and associated morbidity in elderly patients. 

Managed care organizations continue to struggle to find improved ways 

to implement these pathways



2007 Guidelines for the management of arterial hypertension: The Task Force for the 

Management of Arterial Hypertension of the European Society of Hypertension (ESH) 

and of the European Society of Cardiology (ESC). 

Eur Heart J 2007 Jun;28(12):1462-536.

Antihypertensive treatment in the elderly (1)

 Marked reduction in cardiovascular morbidity and mortality with 

antihypertensive treatment in patients with systolic-diastolic or isolated 

systolic hypertension aged >60 years. 

 Drug treatment can be initiated with thiazide diuretics, calcium 

antagonists, angiotensin receptor antagonists, ACE inhibitors, and beta-

blockers, in line with general guidelines.

 Initial doses and dose titration should be more gradual because of a 

greater chance of undesirable effects, especially in very old and frail 

subjects. 

 BP goal is the same as in younger patients (i.e. <140/90mmHg or below if 

tolerated). Many elderly patients need 2 or more drugs and reductions to 

<140mmHg systolic may be particularly difficult to obtain. 

Cosa dicono le Linee Guida più recenti



2007 Guidelines for the management of arterial hypertension: The Task Force for the 

Management of Arterial Hypertension of the European Society of Hypertension (ESH) 

and of the European Society of Cardiology (ESC). 

Eur Heart J 2007 Jun;28(12):1462-536.

Antihypertensive treatment in the elderly (2)

 Drug treatment should be tailored to the risk factors, target organ damage 

and associated cardiovascular and non-cardiovascular conditions that are 

frequent in the elderly. 

 Because of the increased risk of postural hypotension, BP should always 

be measured also in the erect posture. 

 In subjects aged 80 years and over, evidence for benefits of 

antihypertensive treatment is as yet inconclusive. However, there is no 

reason for interrupting a successful and well tolerated therapy when a 

patient reaches 80 years of age.

Cosa dicono le Linee Guida più recenti



Hypertension.  

The clinical management of primary hypertension in adults
NICE, February 2011

Cosa dicono le Linee Guida più recenti

Treatment of people aged 80 years and greater

First: EVIDENCE EXISTS

[The literature was reviewed from December 2005: systematic reviews, RCTs in elderly people 

(aged ≥80 years) with primary hypertension. Comparisons could be anti-hypertensive treatment 

or placebo]

In people aged ≥80 years old, anti-hypertensive treatment was significantly better 

than placebo for:  

• stroke [high quality evidence] • CV events [high quality evidence]

• heart failure [high quality evidence]

Difference between anti-hypertensive treatment and placebo was not-significative in 

people aged ≥80 years old for:

• total mortality [moderate quality evidence] • coronary events [low quality evidence] 

• coronary death [low quality evidence] • CV death [very low quality evidence] 

• stroke death [moderate quality evidence]



Cosa dicono le Linee Guida più recenti
2009 Focused updates: ACC/AHA Guidelines for the Management of Patients with ST-

elevation Myocardial Infarction (updating the 2004 guideline and 2007 focused update) 

and ACC/AHA/SCAI Guidelines on Percutaneous Coronary Intervention (updating the 

2005 guideline and 2007 focused update): a Report of the American College of 

Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. 

J Am Coll Cardiol 2009;54:2205–41.

 No distinction based on age for the assessment and initial management of MI.

 All patients with STEMI should undergo rapid evaluation for reperfusion therapy 

and have a reperfusion strategy implemented promptly after contact with the 

medical system (Level of Evidence: A).

 Elderly patients can be offered primary PCI.

 The class of recommendation for both primary PCI and rescue PCI in patients 

with cardiogenic shock is Class II in patients over 75 years of age and Class I in 

younger patients [MA per mancanza di RCT].

 When PCI is not available and fibrinolysis is the treatment of choice for 

reperfusion, elderly patients have improved outcomes when treated with 

fibrinolytic agents compared with placebo, but this benefit may not extend 

beyond 85 years of age.

 The guidelines for standard adjunctive therapies (aspirin, beta-blockers, and 

antiplatelet agents) make no differential recommendations based on age.



Cosa dicono le Linee Guida più recenti
2009 Focused updates: ACC/AHA Guidelines for the Management of Patients with ST-

elevation Myocardial Infarction (updating the 2004 guideline and 2007 focused update) 

and ACC/AHA/SCAI Guidelines on Percutaneous Coronary Intervention (updating the 

2005 guideline and 2007 focused update): a Report of the American College of 

Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. 

J Am Coll Cardiol 2009;54:2205–41.

 Low molecular weight heparin should not be used as an alternative to 

unfractionated heparin in combination with fibrinolytic therapy in patients 

over 75 years of age.

 After reperfusion of MI, therapies to prevent and treat LV remodeling 

(beta-blockers, ACE inhibitors, aldosterone antagonists, and cardiac 

rehabilitation) are recommended for all, with no stipulation on age. 

 Aspirin, ACE-inhibitors, beta-blockers, and statins appear to be at least 

as effective in elderly patients as in younger patients following MI. 

 In summary, elderly patients should be considered for the same 

therapies as young patients in the setting of acute MI and for 

prevention of long-term adverse LV remodeling.



Cosa dicono le Linee Guida più recenti

Nessun riferimento specifico alla popolazione anziana



Cosa dicono le Linee Guida più recenti

Nessun riferimento specifico alla popolazione anziana



Applicazione Linee Guida di ambito cardiologico 

(Scompenso cardiaco cronico, Ipertensione arteriosa 

sistemica, Fibrillazione atriale) in pazienti anziani ricoverati 

in Istituto di Riabilitazione Geriatrica
(Tesi di Specialità 2006, C.Cornali)

Applicata Non applicata

intervento 

“di minima”

non 

indicazioni al 

cambiamento

effetti collaterali  

controindicazioni

scarsa 

compliance

Ipertensione arteriosa

(456 pz.)

408 (89.5) 24 (5.3) 21 (4.6) 3 (0.7) -

Scompenso cardiaco

(111 pz.)

57 (51.4) 36 (32.4) 15 (13.5) 3 (2.7) -

Fibrillazione atriale

(109 pz.)

42 (38.5) 42 (38.5) 15 (13.8) 8 (7.3) 2 (1.8)



LG applicata

(N.57)

LG non-applicata

(N.54)

Età (anni) 81.5  6.8 80.8  6.8 n.s.

Sesso (M) 17 (29.8) 12 (22.2) n.s.

Scolarità (anni) 4.7  2.3 4.7  1.8 n.s.

Mini-Mental State Examination 21.5  6.1 19.9  6.3 n.s.

Demenza 14 (24.6) 20 (37.0) n.s.

Mild Cognitive Impairment 16 (28.1) 12 (22.2) n.s.

Geriatric Depression Scale 5.4  3.6 5.9  3.7 n.s.

Neuropsychiatric Inventory              ingresso

dimissione

14.2 21.6

3.1  6.0

12.2  16.2

3.4  8.5

n.s.

n.s.

Barthel Index                                   pre-ricovero

ingresso

dimissione

80.8  24.8

63.2  28.8

70.5  27.1

82.5  19.5

58.5  25.7

67.9  23.8

n.s.

n.s.

n.s.

Scala di Tinetti                                 ingresso 

dimissione

14.2  7.9

17.9  7.3

12.4  7.9

16.9  7.4

n.s.

n.s.

N. totale malattie 7.4  2.0 7.4  1.5 n.s.

Burden of Disease 14.3  4.5 14.7  3.3 n.s.

Geriatric Index of Comorbidity III - IV 38 (66.6) 42 (77.7) n.s.

Eventi acuti intercorrenti 32 (56.1) 28 (51.9) n.s.

N.farmaci                                          ingresso

dimissione

6.9  3.0

7.3  2.4

6.8  2.5

7.4  1.9

n.s.

n.s.

Fattori associati alla non applicazione delle Linee Guida sullo 

SCOMPENSO CARDIACO



Fattori associati alla non applicazione delle Linee Guida 

sull’IPERTENSIONE ARTERIOSA SISTEMICA

LG applicata

(N.408)

LG non-applicata

(N.48)

Età (anni) 79.6  6.9 80.8  7.5 n.s.

Sesso (M) 75 (18.4) 9 (18.8) n.s.

Scolarità (anni) 4.9  2.4 4.4  1.3 .091

Mini-Mental State Examination 21.4  6.5 19.0  7.7 .028

Demenza 97 (23.8) 23 (47.9) .000

Mild Cognitive Impairment 94 (23.0) 8 (16.7) n.s.

Geriatric Depression Scale 5.7  3.5 6.4  3.9 n.s.

Neuropsychiatric Inventory ingresso 

dimissione

9.1  16.2

2.6  6.5

20.8  20.8

4.7  7.8

.004

n.s.

Barthel Index pre-ricovero

ingresso

dimissione

84.8  19.3

65.7  28.2

77.1  24.5

72.9  28.0

50.5  31.7

56.6  33.6

.006

.001

.000

Scala di Tinetti ingresso 

dimissione

14.8  7.8

19.1  7.1

11.0  8.1

14.5  8.6

.002

.000

N. totale malattie 6.5  1.9 6.9  1.9 n.s.

Burden of Disease 11.9  3.9 13.2  4.7 .029

Geriatric Index of Comorbidity III - IV 238 (58.3) 28 (58.4) n.s.

Eventi acuti intercorrenti 190 (46.6) 27 (56.2) n.s.

N.farmaci                                     ingresso

dimissione

6.2  2.8

6.5  2.6

6.2  2.8

6.3  3.4

n.s.

n.s.



LG applicata

(N.42)

LG non-applicata

(N.67)

Età (anni) 78.8  7.4 82.5  6.8 .008

Sesso (M) 11 (26.2) 18 (26.9) n.s.

Scolarità (anni) 4.8  1.8 4.7  1.9 n.s.

Mini-Mental State Examination 22.0  6.3 16.9  7.6 .001

Demenza 8 (19.0) 31 (46.3) .007

Mild Cognitive Impairment 12 (28.6) 18 (26.9) n.s.

Geriatric Depression Scale 4.7  3.5 5.4  3.6 n.s.

Neuropsychiatric Inventory ingresso 

dimissione

6.4  12.7

0.9  3.0

20.1  19.8

6.1  10.1

.021

.080

Barthel Index pre-ricovero

ingresso

dimissione

88.7  14.7

53.6  29.5

66.4  30.5

75.2  25.8

50.8  29.9

62.7  30.1

.030

n.s.

n.s.

Scala di Tinetti                              ingresso 

dimissione

12.5  8.2

16.5  8.9

10.9  8.6

14.9  8.7

n.s.

n.s.

N. totale malattie 7.0  2.2 7.2  1.7 n.s.

Burden of Disease 13.6  4.8 13.7  3.8 n.s.

Geriatric Index of Comorbidity III – IV 30 (71.5) 43 (64.1) n.s.

Eventi acuti intercorrenti 22 (52.4) 40 (59.7) n.s.

N.farmaci                                      ingresso

dimissione

6.2  2.6

6.6  2.6

5.6  2.6

6.2  2.3

n.s.

n.s.

Fattori associati alla non applicazione delle Linee Guida sulla 

FIBRILLAZIONE ATRIALE



Comparative Validation of a Novel Risk Score for 

Predicting Bleeding Risk in Anticoagulated Patients with 

Atrial Fibrilation (Lip et al. J Am Coll Cardiol. 2011)

Altri fattori descritti in letteratura come fattori di rischio emorragico in pazienti 

in TAO: uso concomitante di aspirina o FANS, diabete mellito, scompenso 

cardiaco e cardiopatia ischemica, disfunzione ventricolare sinistra, anemia.

CHADS2 score HAS-BLED

Rischio ischemico pazienti con FA Rischio emorragico pazienti in TAO

• Ipertensione 

• Scompenso cardiaco congestizio

• Età > 75 anni

• Diabete mellito

• Precedenti stroke o TIA

• Ipertensione (non controllata)

• Insufficienza renale & epatica

• Età > 75 anni

• Scarso controllo INR

• Precedenti stroke

• Predisposizione o anamnesi di 

sanguinamenti 

• Concomitante uso di farmaci e alcool



Comparative Validation of a Novel Risk Score for 

Predicting Bleeding Risk in Anticoagulated Patients with 

Atrial Fibrilation (Lip et al. J Am Coll Cardiol. 2011)

The CHADS2 score risk stratification and the bleeding risk scores are so 

closely correlated that they classify 2/3 of patients into similar risk strata for 

hemorraginc and ischemic events, casting doubt on the clinical utility of 

comining the 2 schemas.

Advancing age is continuous variable linearly related to the risk of stroke 

and bleeding. 

Bleeding in the elderly patients with AF is more relates to biological age 

rather than chronological age and is often multifactorial, being affected by 

comorbidity, anticoagulation intensity and lability, anf frequent changes in 

concomitant pharmacology.



Despite the aging of the population and 

the fact that HF primarily affects older 

persons in whom many complex 

conditions co-exist, current studies and 

guidelines have not incorporated routine 

assessment or management of geriatric 

conditions.



ALTERAZIONI SISTEMA 

CARDIOVASCOLARE NEL 

VECCHIO E IMPLICAZIONI 

ANESTESIOLOGICHE



General Anaesthesia in Elderly Patients with Cardiovascular 

Disorderes (Das, et al.Department of Anaesthesia.  Drugs Aging 2010)

Contents

1. Cardiovascular changes with age

[stiffening of connective tissue that affects arteries, myocardium and 

veins; altered response to beta-receptor stimulation]

2. Inherent instability of the age cardiovascular system

[elderly patients become especially sensitive to the changes in 

volume status; the blunted response to beta-receptor stimulation 

limits the ability of the heart to increase its contractility]

3. Common cardiovascular diseases in older people

[ischaemic heart disease, congestive cardiac failure, hypertension, 

valvular disease, in particular aortic stenosis, arrhythmias] 

4. Cardiovascular drug therapy in older people

[this has anaesthetic implications as interactions with anaesthetic 

agents, predisposing to marked hypotension, bradyarrhythmia, 

myocardial depression, potentiate neuromuscolar blockers]



Age Related Cardiovascular Changes and Anesthetic Implications

Age-related 

Change

Consequences Anesthetic Implications

Myocardial 

hypertrophy

Increased ventricular

stiffness, prolonged

contraction and

delayed relaxation

Failure to maintain preload leads to an

exaggerated decrease in CO;

excessive volume more easily

increases filling pressures to

congestive failure levels; dependence

on sinus rhythm and low-normal HR

Myocardial 

stiffening

Ventricular filling

dependent on atrial

pressure

Reduced LV 

relaxation

Diastolic dysfunction

Reduced beta 

receptor 

responsiveness

Increased circulating

catecholamines; limited 

increase in HR and  

contractility in response to

endogenous and exogenous 

catecholamines; impaired 

baroreflex control of BP

Hypotension from anesthetic blunting of

sympathetic tone, altered reactivity to

vasoactive drugs; increased dependence 

on

Frank-Starling mechanism to maintain CO; 

labile BP, more hypotension

Sanders, Anesthesiol Clin. 2009



Age Related Cardiovascular Changes and Anesthetic Implications

Age-related 

Change

Consequences Anesthetic Implications

Conduction 

system 

abnormalities

Conduction block, SSS, FA, 

decreased contribution of atrial 

contraction to diastolic 

volume

Severe bradycardia with potent opioids,

decreased CO from decrease in end 

diastolic volume

Stiff arteries Systolic hypertension 

Arrival of reflected pressure 

wave during endejection leads 

to myocardial hypertrophy 

and impaired diastolic

relaxation

Labile BP; diastolic dysfunction,

sensitive to volume status

Stiff veins Decreased buffering of

changes in blood volume 

impairs ability to maintain 

atrial pressure

Changes in blood volume cause

exaggerated changes in cardiac filling

Sanders, Anesthesiol Clin. 2009



Nessun riferimento specifico alla popolazione anziana

ACC/AHA 2007 Guidelines on Perioperative Cardiovascular

Evaluation and Care for Noncardiac Surgery: 

Executive Summary

A Report of the American College of Cardiology/American Heart

Association Task Force on Practice Guidelines

Circulation October 23, 2007



Implicazioni perioperatorie e differenti gestioni 

anestesielogiche nel paziente anziano con disfunzione 

diastolica: (Sanders, Anesthesiol Clin. 2009)

The increased sensitivity of the cardiovascular system to acute changes in 

loading conditions, and thus the need for strict management of volume 

status, is of critical importance.

The speed with which intravenous fluids are administered may be more 

significant, with patients of poor diastolic function less able to tolerate rapid 

volume shifts.

Myocardial protection strategies are of paramount importance, but may need 

to be reexamined on a patient-by-patient basis in the presence of diastolic 

dysfunction to ensure an optimal strategy.

Given the cardiovascular changes that occur with diastolic dysfunction and 

in the elderly, the perioperative management of these patients can be 

challenging. A thorough preoperative assessment is in order to risk stratify 

these patients.



Implicazioni perioperatorie e differenti gestioni 

anestesielogiche nel paziente anziano con disfunzione 

diastolica: (Sanders, Anesthesiol Clin. 2009)

Particularly in the elderly, it is important to inquire about functional capacity

as • individuals unable to climb a flight of stairs (4 METS),

• walk indoors around the house

• do light house work (1 MET). 

The functional capacity evaluation may further alert the anesthesiologist to

signs of clinically significant diastolic dysfunction. 

In brief, patients with asymptomatic heart disease can safely undergo 

elective noncardiac surgery without first requiring angioplasty or coronary 

bypass grafting to lower the risk for surgery.

Patients with severe or symptomatic cardiovascular disease and/or active

cardiac conditions should undergo evaluation by a cardiologist and 

treatment before noncardiac surgery. 

Statins should not be discontinued before surgery. 

If a cardiac intervention is required before elective noncardiac surgery, then 

the patient should have angioplasty with the use of a bare-metal stent 

followed by 4 to 6 weeks of antiplatelet therapy plus aspirin.



Implicazioni perioperatorie e differenti gestioni 

anestesielogiche nel paziente anziano con disfunzione 

diastolica: (Sanders, Anesthesiol Clin. 2009)

During anesthesia, the cardiovascular changes predispose the elderly 

patient to greater hemodynamic instability and greater sensitivity to volume 

status.

 the elderly have a higher resting sympathetic tone and have altered beta 

receptor sensitivity  removal of the baseline sympathetic tone with the 

induction of general or neuraxial anesthesia results in hypotension.

 older patients have a greater sensitivity to volume status; they often

arrive on the day of surgery with a depleted intravascular volume because of 

more frequent use of diuretics, a decreased thirst response to hypovolemia, 

and age-related changes in renal function  as they are intensely 

dependent on preload to fill the left ventricle, the reduction in preload i 

induced by anesthesia may result in profound hypotension.

 the direct effects of intravenous and volatile anesthetics impair cardiac 

inotropy and lusitropy, and produce both arterial and venous vasodilatation.

Monitoring volume status is critical to management of the older patient.



Implicazioni perioperatorie e differenti gestioni 

anestesielogiche nel paziente anziano con disfunzione 

diastolica: (Sanders, Anesthesiol Clin. 2009)

The elderly require a reduced dose of any given induction agent to produce 

unconsciousness. 

The induction dose of most agents is decreased by 30–50% in the elderly, 

and induction may be prolonged due to a slow circulation time. Therefore, 

consider titrating induction agents and waiting for an effect before 

administering additional doses. 

It is also important to prevent hypoxemia and hypercarbia, as these patients 

are prone to pulmonary hypertension. Adequate mask ventilation should be 

initiated as early as possible. 

Control of the patient’s blood pressure is also essential. It is reasonable to 

maintain the systolic BP within 10% of the baseline and diastolic BP must be 

maintained, because a low diastolic BP can lead to myocardial ischemia.

Elderly patients with diastolic dysfunction can acutely decompensate after 

initially appearing stable. 

The most common complications these patients may encounter in the 

postoperative anesthesia care unit are hypoxemia, atrial fibrillation, and

pulmonary edema. 



Implicazioni perioperatorie e differenti gestioni 

anestesielogiche nel paziente anziano con disfunzione 

diastolica: (Sanders, Anesthesiol Clin. 2009)

Nonetheless, the assessment of the postoperative patient with suspected 

heart failure should include:

 an electrocardiogram for signs of ischemia, left ventricular hypertrophy, 

atrial fibrillation, left bundle branch block.

 echocardiography (if the ECG is abnormal). It is the ideal investigation 

about cardiac valves and ventricular function. 

 chest radiograph (if echocardiography is not readily available); to provide 

information about the presence or absence of cardiomegaly and the 

presence of pulmonary fluid

 additional blood tests such as arterial blood gas, serum electrolytes, and 

CBC should be performed in the older patient with confirmed heart failure. 

While treatment options include a carefully chosen dose of intravenous 

diuretic therapy, a beta blocker or calcium channel blocker for heart rate 

control, and a venodilator such as nitroglycerin (if tolerated), treatment is 

best when delivered as part of a multidisciplinary team.



Perioperative Use of Beta-Blockers in the

Elderly Patient
Lombaard SA, Robbertze R. (Anesthesiology Clin. 2009)

PROPHYLACTIC PERIOPERATIVE USE OF BETA-

BLOCKERS

Beta-Blockers are thought to be effective in reducing 

perioperative cardiac events by

• decreasing sympathetic tone

• improving the myocardial O2 supply/demand balance

• preventing ventricular arrhythmias and atrial fibrillation

• limiting the shear stress across vulnerable atherosclerotic 

plaques (atherosclerotic plaque rupture may be implicated in 

almost 50% of all perioperative myocardial infarctions)



Perioperative Use of Beta-Blockers in the

Elderly Patient
Lombaard SA, Robbertze R. (Anesthesiology Clin. 2009)

The American College of Cardiology and the American Heart Association 

have identified subgroups in which there is level I and IIa evidence that 

perioperative Beta-blockade is beneficial (pz. with currently on b-blocker 

therapy to treat angina, symptomatic arrhythmias, hypertension, with 

ischemia on preoperative testing, with coronary heart disease or multiple 

clinical risk factors). 

It has been suggested that in the elderly the optimal dose should be the 

highest dose that the patient can tolerate without adverse symptoms.

On the other hand, physicians may withhold therapy in elderly patients who 

meet these criteria because of safety concerns arising from comorbidity, 

tolerability, potential drug contraindications with age, alterations in drug 

clearance, and the lack of follow-up after initiating perioperative medication.



The salient factors increasing morbidity and 

mortality in older people undergoing surgery are 

not only effects of the aging process itself but 

also associated pathological diseases and 

polypharmacy.

One of the key predictors of perioperative 

complications is the preoperative function of the 

patients. Therefore, through preoperative 

assessment and preoptimization of existing 

diseases is important.



CARDIOPATIA E 

DECADIMENTO COGNITIVO



Cardiopatia e Decadimento cognitivo

Persons with cardiovascular disease (CVD) experience diminution in 

cognitive function even in the absence of major cardiac events or clinically 

relevant stroke.

Deficits in attention, executive functions, psychomotor speed and 

information processing are most common. Impairment in these cognitive 

domains is presumed to be due to disruption of frontal and subcortical brain 

systems.

AIM: investigating cognitive function over a 3-year period in a cohort of 

ambulatory older adults with a variety of CVD, and by representing a wide 

range of cognitive functioning.
(Cerebrovasc Dis 2010;30:362–373)



RESULTS: the study participants experienced significant declines in

all cognitive domains and on overall cognition. 

There were significant decelerations in the rate of cognitive decline for visuospatial 

abilities, memory and overall cognition.

The rate of decline in the attention-executive functions, psychomotor speed domain 

was lower than the decline in other cognitive 

domains. 

The greatest decline was observed in the 

visuospatial domain.

Patients with a history of heart failure

had significantly lower baseline scores on

attention, executive functions, psychomotor 

speed and overall cognition relative to 

those without such a history.

These analyses revealed that total WMH 

was not a significant predictor of decline on

any cognitive domain. 

The cognitive decline observed in this cohort is

not simply attributable to the patients’ aging.

(Cerebrovasc Dis 2010;30:362–373)



 Malattie cardio-cerebrovascolari (FA, DM, ipertensione)

 Riduzione del flusso cerebrovascolare (ipotensione cronica, 

eccessivi trattamenti anti-ipertensivi, ridotto output cardiaco)

 Alterazione dei sistemi di autoregolazione del flusso cerebrale

 Eventi cardioembolici

 Genotipo apolipoproteina E4 (l’allele epsilon 4 si associa a minor 

capacità di riparazione del danno cerebrale)

 Depressione come fattore confondente nella patogenesi tra 

scompenso cardiaco e deficit neuropsicologici

(Intern Med J, 2001; Dement Geriatr Cogn Disord, 2007; 

J Am Geriatr Soc, 2007; Europ J Heart Failure, 2007)

Meccanismi patogenetici della relazione scompenso 

cardiaco – decadimento cognitivo



 Pazienti con SC hanno un volume di materia grigia 

sostanzialmente inferiore rispetto a soggetti sani, in 

particolar modo nella corteccia insulare, frontale, nel giro 

para-ippocampale, nel giro del cingolo, nella corteccia 

cerebellare e nei nuclei profondi cerebellari.

 Soprattutto l’atrofia della corteccia frontale e del giro para-

ippocampale svolgono un ruolo nei deficit cognitivi. Tale 

perdita neuronale è determinata da ischemie ed episodi 

ipotensivi, con conseguente ipoperfusione.

 Nei pazienti con SC vi sono alcune aree cerebrali più 

soggette a ipoperfusione: corteccia temporo-parietale 

laterale destra e  il giro cingolato posteriore.

(J Crdiovasc Nurs, 2008)

Scompenso cardiaco e alterazione struttura 

cerebrale



Le coronaropatie, la fibrillazione 

atriale, l’ipertensione e il diabete 

mellito sono tutti associati a bassi 

score nei test neuropsicologici e a 

lesioni cerebrali, in particolare infarti 

cerebrali e iperintensità della 

sostanza bianca.

D’altra parte, alcuni dati della 

letteratura non sono stati in grado di 

dimostrare un’associazione tra 

alterazioni della sostanza bianca e 

specifici defict neuropsicologici in 

soggetti non-dementi con malattie 

cardiovascolari.



Not only vascular white matter changes and cerebral infarcts, but 

also atrophy of cerebral structures related to memory, like the 

medial temporal lobe, would be involved in the underlying 

pathophysiology.

The high vulnerability of the medial temporal lobe to

inadequate oxygenation resulting from hypoperfusion supports a 

hemodynamically mediated pathophysiological mechanism in 

patients with HF.



Relationship between Cognitive Function and 6-Minute 

Walking Test in Older Outpatients with Chronic Heart 

Failure
Baldasseroni S, Mossello E, et al. (Aging Clin Exp Res. 2010) 

N.80 pazienti affetti da scompenso cardiaco cronico. 

Età 72.4+6.2 anni, 18.8% donne.

Suddivisi in 3 gruppi in base a MMSE: 30-28 27-24 23-21.

Nessuna differenza in termini di età, uso di farmaci, comorbilità, indici 

cardiovascolari o di severità dello scompenso cardiaco.

Il confronto della distanza percorsa al 6MWT nei 3 gruppi ha mostrato una 

progressiva riduzione dei metri parallelamente al MMSE:

359m nel gruppo MMSE 30-28 

 318m gruppo MMSE 27-24

 229m gruppo MMSE 23-21

(p.136)

(p.030)
(p.0009)



Best predictors of performance at 6MWT were not related to clinical 

or hemodynamic indexes of CHF severity, but rather to cognitive 

function, psychosocial behaviour and a hystory of cerebrovascular 

disease.

Probably the overall cardiovascular functional capacity relies more 

on the integrity of muscoloskeletal, respiratory and neuroendocrine 

systems, rather than on left ventricular systolic function itself.

The decrease of exercise capacity associated with midly 

compromised cognitive performance was only partially explained 

by a hystory of cerebrovascular disease.

Lower exercise capacity and poorer cognitive function may both be 

expressions of the systemic functional impairment associated with 

CHF, rather than dependent on the severity of cardiovascular 

disease.

(Baldasseroni S, Aging Clin Exp Res. 2010) 



CONCLUSIONI

 Paziente anziano cardiologico è diverso/complesso non solo 

per comorbilità e cognitività, ma anche dal punto di vista 

fisiolopatologico

 competenze geriatriche e accurate competenze cardiologiche

 Paziente anziano (cardiologico e non) è diverso/complesso per gli 

obiettivi prognostici e terapeutici 

 competenze geriatriche, cardiologiche, umane

Patient Complexity: More Than Comorbidity. 

The Vector Model of Complexity
Monika M. Safford et al.  J Gen Intern Med 22(Suppl 3):382–90

© Society of General Internal Medicine 2007





Functional   

status

Socioeconomics Provider 

and Health 

System

Symptoms

Culture Improvement

Biology/genes Patients Treament OutcomeS Recovery

Environment/Ecology/

Family

Stabilization                  

Family burden

Behaviour/

Cognitivity

Allocation

Comfort

Un sistema dinamico si dice caotico/complesso se 

presenta le seguenti caratteristiche:

– Sensibilità alle condizioni iniziali, ovvero a variazioni 

infinitesime delle condizioni al contorno corrispondono 

variazioni finite in uscita. 

–Imprevedibilità, cioè non si può prevedere in anticipo 

l'andamento del sistema su tempi lunghi a partire da 

assegnate condizioni al contorno 



Quindi…se è vero che

 Le malattie dell’anziano hanno un’origine incerta, di lunga durata e 

dall’evoluzione impredicibile

 Vi è una complessità da "vivere" per poter capire il paziente e definire 

un iter di cura

 L'assenza di certezze non può essere una scusa per la mediocrità

 E’ necessario abbandonare i modelli lineari, accettare l’impredicibilità e 

utilizzare l’autonomia e la creatività per rispondere in maniera flessibile 

all’emergere di situazioni caotiche

Allora
Functional status

Symptoms

Improvement

Recovery

Stabilization                  

Family burden

Allocation

Comfort

Bisogna avere il coraggio di fare delle scelte, buone 

o cattive che siano, efficaci o fallimentari, condivise 

o controcorrente. Rinunciare a degli obiettivi per 

guadagnare altri avamposti, ossia accettare il 

compromesso di lasciare insoddisfatti alcuni 

outcome.

Come medici (geriatri) dobbiamo andare oltre 

l’assessment e agire. 



In guerra, l’unica certezza è l’incertezza. Il 

solo modo per opporsi al dominio del Fato 

è dunque apprendere il metodo razionale 

del combattimento. 

Questo paradosso è la guerra. La guerra 

è cultura.


