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Many clinical classification systems 

- based on symptom severity, as assessed by 

the New York Heart Association functional 

classification system

- on disease progression, as staged from A to D 

in the American College of Cardiology (ACC) 

and American Heart Association (AHA) 

guidelines. 
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ACC/AHA Guidelines 2013

Asymptomatic

Symptomatic

A At high risk for HF but without
structural heart disease or symptoms
of HF (e.g., patients with HTN or CAD)

B Structural heart disease but without
symptoms of HF

C Structural heart disease with prior or
current symptoms of HF

D Refractory/advanced  HF requiring
specialized interventions

Class I Asymptomatic: No limitation of physical 
activity. Ordinary activity does not cause sxs.

II Symptomatic with moderate exertion. 
Ordinary physical activity causes SOB, fatigue 

IV Symptomatic at rest. Unable to carry on any 
activity without discomfort.

III Symptomatic with minimal exertion. 
Less than usual activity causes sxs

Stages of Heart Failure

ACC/AHA HF Stage1 NYHA Functional Class2



For practical purposes, the most important 

distinctions are those between acute and chronic 

heart failure and between patients with heart 

failure with reduced (Ò40%) left ventricular 

ejection fraction and those with heart failure with 

preserved (Ó50%) left ventricular ejection 

fraction. 

To date, almost every drug or device trial 

showing a beneficial treatment effect has enrolled 

patients with chronic heart failure with reduced 

ejection fraction.
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A Key Indicator for Diagnosing Heart 

Failure

Ejection Fraction (EF)

ÅEjection Fraction (EF) is the percentage of blood 
that is pumped out of your heart during each 
beat



About 10ï20% of patients with heart failure have 

intermediate ejection fraction values. 

The term mid-range ejection fraction has been 

used for patients with an ejection fraction of 40ï

49%. 

The mortality of these patients can be lower than 

that of patients with a reduced ejection fraction, 

whereas their rate of readmission to hospital 

might be similar
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The prevalence of HF depends on the definition 

applied, but is approximately 1ï2% of the adult 

population in developed countries, rising to Ó10% 

among people 70 years of age.

Among people 65 years of age presenting to 

primary care with breathlessness on exertion, 

one in six will have unrecognized HF (mainly 

HFpEF).
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Patients with heart failure have a poor prognosis, 

with high rates of hospital admission and 

mortality. 

Implementation of evidence-based treatments 

(neurohormonal antagonists and implantable 

devices) has led to a reduction in the mortality 

rate of patients with heart failure, but rates 

remain high, 

- 6ï7% per year in patients with stable heart 

failure

- 25% or more per year in patients admitted to 

hospital with acute heart failure.
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The pathophysiology of heart failure with reduced 

ejection fraction is that of a progressive condition; 

risk factors lead to cardiac injury and then the 

development of myocardial dysfunction (initially 

asymptomatic), and then to worsening symptoms 

until the patient develops end-stage heart failure.
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Adapted from Cohn JN. N Engl J Med. 1996;335:490ï498.

Pathologic

remodeling

Low ejection

fraction Death

Symptoms:

Dyspnea

Fatigue

Edema

Chronic

heart

failure

ÅNeurohormonal
stimulation

ÅMyocardial 
toxicity

Sudden

Death

Pump 
failure

Coronary artery 
disease

Hypertension

Cardiomyopathy

Valvular disease

Myocardial

injury

Pathologic Progression of CV Disease

Diabetes



Compensatory Mechanisms:
Renin-Angiotensin-Aldosterone System

Renin + Angiotensinogen

Angiotensin I

Angiotensin II

Peripheral 
Vasoconstriction

¬Afterload

®Cardiac Output

Heart Failure

¬Cardiac Workload

¬Preload

¬Plasma Volume

Salt & Water Retention

Edema

Aldosterone Secretion

ACE

Kaliuresis

Beta
Stimulation
ÅCO
ÅNa+

Fibrosis
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From: 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failureThe Task Force 

for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology 

(ESC)Developed with the special contribution of the Heart Failure Association (HFA) of the ESC.
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ACEIs have been shown to reduce mortality and 

morbidity in patients with HFrEF and are 

recommended unless contraindicated or not 

tolerated in all symptomatic patients. 

ACEIs should be up-titrated to the maximum 

tolerated dose in order to achieve adequate 

inhibition of the reninïangiotensinïaldosterone 

system (RAAS). 

There is evidence that in clinical practice the 

majority of patients receive suboptimal doses 

of ACEI.
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ÅThere is consensus that beta-blockers and 

ACEIs are complementary, and can be started 

together as soon as the diagnosis of HFrEF is 

made.

ÅThere is no evidence favouring the initiation of 

treatment with a beta-blocker before an ACEI has 

been started.

ÅBetablockers should be initiated in clinically 

stable patients at a low dose and gradually up-

titrated to the maximum tolerated dose.
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ÅIn patients admitted due to acute HF (AHF) 

beta-blockers should be cautiously initiated 

in hospital, once the patient is stabilized.

ÅBeta-blockers should be considered for rate 

control in patients with HFrEF and AF, especially 

in those with high heart rate

T
re

a
tm

e
n

t



T
re

a
tm

e
n

t



ÅMRAs (spironolactone and eplerenone) block 

receptors that bind aldosterone and, with 

different degrees of affinity, other steroid 

hormone (e.g. corticosteroids, androgens) 

receptors. 

ÅSpironolactone or eplerenone are recommended 

in all symptomatic patients (despite treatment 

with an ACEI and a beta-blocker) with HFrEF and 

LVEF Ò35%, to reduce mortality and HF 

hospitalization
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ÅARBs are recommended only as an alternative 

in patients intolerant of an ACEI. 

ÅCandesartan has been shown to reduce 

cardiovascular mortality.

ÅValsartan showed an effect on hospitalization for 

HF (but not on all-cause hospitalizations) in 

patients with HFrEF receiving background ACEIsT
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ÅDiuretics are recommended to reduce the 

signs and symptoms of congestion in patients 

with HFrEF, but their effects on mortality and 

morbidity have not been studied in RCTs. 

ÅLoop diuretics produce a more intense and 

shorter diuresis than thiazides, although they act 

synergistically and the combination may be used 

to treat resistant oedema. 

ÅHowever, adverse effects are more likely and 

these combinations should only be used with 

care. 
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ÅThe aim of diuretic therapy is to achieve and 

maintain euvolaemia with the lowest 

achievable dose.

ÅThe dose of the diuretic must be adjusted 

according to the individual needs over time. 

ÅIn selected asymptomatic euvolaemic/ 

hypovolaemic patients, the use of a diuretic drug 

might be (temporarily) discontinued. 

ÅPatients can be trained to self-adjust their 

diuretic dose based on monitoring of 

symptoms/signs of congestion and daily weight 

measurements.
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From: 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failureThe Task Force 

for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology 

(ESC)Developed with the special contribution of the Heart Failure Association (HFA) of the ESC.
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Sucubitril-Valsartan



Neprilysin Inhibition Potentiates Actions of 
Endogenous Vasoactive Peptides That Counter

Maladaptive Mechanisms in Heart Failure

Endogenous

vasoactive peptides

(natriuretic peptides, adrenomedullin,

bradykinin, substance P,

calcitonin gene-related peptide)

Inactive metabolites

Neurohormonal 
activation

Vascular tone

Cardiac fibrosis, 
hypertrophy

Sodium retention

Neprilysin
Neprilysin

inhibition



Myocardial or vascular
stress or injury

Evolution and progression
of heart failure

Mechanisms of Progression in Heart Failure

Angiotensin
receptor blocker

Inhibition of 
neprilysin

Increased activity or 
response to maladaptive

mechanisms

Decreased activity or 
response to adaptive 

mechanisms



Å NYHA class II-IV heart failure

Å LV ejection fraction Ò 40% Č 35%

Å BNP Ó 150 (or NT-proBNP Ó 600), but one-third 
lower if hospitalized for heart failure within 12 months

Å Any use of ACE inhibitor or ARB, but able to 
tolerate stable dose equivalent to at least enalapril 10 mg 
daily for at least 4 weeks

Å Guideline-recommended use of beta-blockers and 
mineralocorticoid receptor antagonists

Å Systolic BP Ó 95 mm Hg, eGFR Ó 30 ml/min/1.73 
m2 and serum K Ò 5.4 mEq/L at randomization

PARADIGM-HF: Entry Criteria



LCZ696
(n=4187)

Enalapril
(n=4212)

P
Value

Prospectively identified adverse events

Symptomatic hypotension 588 388 < 0.001

Serum potassium > 6.0 mmol/l 181 236 0.007

Serum creatinine Ó 2.5 mg/dl139 188 0.007

Cough 474 601 < 0.001

Discontinuation for adverse event 449 516 0.02

Discontinuation for hypotension 36 29 NS

Discontinuation for hyperkalemia 11 15 NS

Discontinuation for renal impairment 29 59 0.001

Angioedema (adjudicated)

Medications, no hospitalization 16 9 NS

Hospitalized; no airway compromise 3 1 NS

Airway compromise 0 0 ----

PARADIGM-HF: Adverse Events
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Sig.raAnna di anni97, ricoveratadal 4/4/2017.

Anamnesifamiliareesociale

ÅVedova, 3 figlie, vive con unafiglia

ÅScolarità: elementare

ÅAttivitàlavorativasvolta: casalinga

ÅFamiliarità: madrecardiopatia



Anamnesifisiologica

ÅMenopausafisiologica

ÅAlimentazioneliberae regolare

ÅNon assume alcolici

ÅNon funatrice

ÅSonno, alvoe diuresis regolari

ÅNon deponeallergie



Anamnesipatologicaremota

ÅNon patologiein etàgiovanile

ÅDiagnosidi ipertensionearteriosae di insufficienzarenale

cronicada epocaimpecisata

Å2003: ricoveroper edemapolmonareacutoin corsodi crisi

ipertensiva

ÅCardiopatiadilatativa, ipertensivae ischemicacronica(con 

FE 30%), Steno-insufficienzaaortica

ÅAteromasiacarotidea



Anamnesipatologicaprossima

ÅDa alcuni giorni dispnea ingravescente associata a tosse 

produttiva e malessere generale. 

ÅIn data 04/04 comparsa di dispnea acuta, per tale ragione è 

stato allertato il 118 che accompagna la paziente in PS in 

condizioni cliniche gravissime (edema polmonare acuto in 

corso di crisi ipertensiva). 

ÅPA 180/110 mmHg

ÅFC 110 bpm

ÅSO2 54% in aria; 87% in O2 8l/min
Data Flusso 

O2

pH pCO2

mmHg

pO2

mmHg

HCO3-

mmol/l 

BE 

mmol/l

Lat  

mmol/l

Sat.O2

%

PS 9/min 7,12 81 62 26,3 -3,9 5,1 82



ingresso intermedio dimissione ingresso intermedio dimissione

Peso (kg)
58.2 57,0

Press.art.sistemica (mmHg)
160/95

(ps)

110/70 120/70

Esami di laboratorio:

Globuli bianchi     (4-10mila/mm3) 13,4 Formula leucocitaria

Globuli rossi (4.3-5.8milioni/mm3) 4,15 neutrofili               (45-65%) 89/12

Hb (12.2-17.5 g/dl) 11,7 linfociti                  (20-45%) 5,2

Hct (37.5-53.7%) 35,9 monociti                  (<12%) 4,8

MCV (80-94 fl) 86,4 eosinofili                  (<6%) 0

Piastrine (140-400 mila/mm3) 163 basofili                     (<2%) 0,1

Proteine totali (6-8 g/dl)
6,79

Albumina                (52.0-65.1%) 56/3,86 VES                     (<14 mm/ora) 32

alfa1                       (1.0-3.0%) 3,3 PCR (<6 U/dl) 105

alfa2                      (9.5-14.4%) 12,7 Glucosio (60-110 mg/dl) 127

beta1                       (6.0-9.8%) 8,9 Urea (15-50 mg/dl) 70

beta2                     (0.20-5.8%) 5,2 Creatinina (0.6-1.6 mg/dl) 1,25

gamma                (10.7-20.3%) 13 Uricemia (2.5-7.0 mg/dl) 8,5

Colesterolo (140-200 mg/dl) 221 Sodio (132-148 mmol/l) 145

Trigliceridi (50-170 mg/dl) 134 Potassio (3.6-5.4 mmol/l) 3,9

AST (8-45 U/l) 478 Cloro (95-110 mmol/l) 104

ALT (8-45 U/l) 57

Gamma-GT (6-50 U/l) 15 Calcemia (8.6-10.8 mg/dl) 9,01

Bilirubina totale (0.2-1.2 mg/dl) 0,68

Ferro (60-160 ug/dl) 15

Amilasi (< 120 U/L) 70
Transferrina tot (200-360 

mg/dl)
222

LDH (207-414 U/L) 292 %Sat.transferrina (>18%) 5

CPK-NAC                 (15-190 U/L) 90

CPK-MB                        (<25 U/L)
4,2

228
INR

1,01

1,15

Mioglobina             (<110 ng/ml) 565 PTT                       (24-38 sec) 28,4

Troponina (<11,6 ng/l) 171117 TSH (0.33-4.85 uU/ml) 0,76

Es.urine

peso specifico          (1.015-1.025) 1008

pH                                (5.5-6.5) 4,5

germi                            (assenti) -

proteine                    (< 20 mg/dl) -

Hb                                 -



Anamnesipatologicaprossima

ÅDurante la permanenza in PS è stata valutata dallo 

specialista rianimatore, cardiologo e internista, viene 

praticata terapia in acuto (Lasix20 4fl, Urbason40mg, 

Lasix20 4fl, morfina 3 mg, Lasix20 4fl) senza adeguata 

risposta.

ÅRX TORACE (04/04): Polmoni discretamente espansi.  

Estesi addensamenti parenchimali in atto compatti parailari

a destra. Non segni di versamento pleurico. Ili ampliati, 

vascolari. Cuore globoso, aortosclerosi. Artrosi del rachide





Consulenzacardiologica

ÅPz con nota CMD con severa disfunzione sistolica, SIAo.

ÅEPA in corsodi crisiipertensiva

ÅECG: tachicardiasinusale, BBSX

ÅEcocardio: Vsxdilatato, acinesiaapicecardiac, ipocinesia

diffusadeirestantisegmenti. FE 12%. Non quantificabili

pressioni.

ÅConclusione: EPA in crisiipertensiva, sospettapolmonite. 

Severaacidosirespiratoria. Contattatianestesistae 

internistaper gestionedel caso.



Consulenzaanestesiologica

ÅPz grande geronte, affetta da cardiopatia dilatativa, 

ischemica e ipertensiva. Da qualche giorno tosse e dispnea

ÅAlla mia osservazione pz contattabile, non collaborante. 

Tachipnoica, rantoli grossolani, turgore delle giugulari. Cute 

calda e marezzata.

ÅQuadro di edema polmonare acuto su verosimile stato 

settico. 

ÅEseguito EAB, RX torace, ecocardiogramma

ÅSi consiglia morfina 3mg evripetibile ogni 6 ore. 

Ossigenoterapia

ÅNon indicazione a manovre rianimatorie avanzate.



Anamnesipatologicaprossima

ÅIn considerazione delle gravi condizioni cliniche, dellôet¨ 

della paziente e delle sue comorbilitàche escludono 

manovre di tipo rianimatorio-intensivistico, informati i 

famigliari, si decide per un ricovero in UO di Medicina



Anamnesifarmacologica

Pre-ricovero:

Å Lasix 25

Å Triatec2,5

Å Congescor1,25

Å CardioASA100

Å Zoloft 50



Valutazionemultidimensionale

Assessment Multidimensionale Geriatrico

MMSE (Stato cognitivo) nv

IADL (funzioni perse alle attività strumentali della vita quotidiana) 1/8

Indice di Barthel premorboso (stato funzionale) 70/100

Indice di Barthel allôingresso (stato funzionale)0/100

Indice di Barthel alla dimissione (stato funzionale) 40/100

Numeric Pain Rating Scale (dolore) 0



Diagnosidi ingresso

Å Polmonite postero -basale destra con associata 
reazione pleurica
Å Lesione inveterata sovraspinato spalla sinistra
Å Gastrite atrofica

Malattie non in fase attiva: 
- Iperprolattinemia in follow-up



Decorso

Allôingresso in reparto paziente non contattabile, in EPA, 
viene praticata terapia del caso con diuretico in boli ad 
elevato dosaggio, Morfina ev e Venitrin, ottenendo una 
progressiva ripresa della diuresi e della vigilanza.

In considerazione della diagnosi di SCA viene iniziata 
terapia con doppia antiaggragazione piastrinica e si esclude 
la possibilità, bilanciando i rischi e i benefici della 
procedura, di sottoporre la paziente a coronarografia. 



ingresso intermedio dimissione ingresso intermedio dimissione

Peso (kg)
58.2

Press.art.sistemica (mmHg)
160/95

(ps)

110/70

Esami di laboratorio:

Globuli bianchi     (4-10mila/mm3) 13,4 11,80 Formula leucocitaria

Globuli rossi (4.3-5.8milioni/mm3) 4,15 3,87 neutrofili               (45-65%) 89/12

Hb (12.2-17.5 g/dl) 11,7 11,0 linfociti                  (20-45%) 5,2

Hct (37.5-53.7%) 35,9 33 monociti                  (<12%) 4,8

MCV (80-94 fl) 86,4 86 eosinofili                  (<6%) 0

Piastrine (140-400 mila/mm3) 163 147 basofili                     (<2%) 0,1

Proteine totali (6-8 g/dl)
6,79

Albumina                (52.0-65.1%) 56/3,86 VES                     (<14 mm/ora) 32

alfa1                       (1.0-3.0%) 3,3 PCR (<6 U/dl) 105 101

alfa2                      (9.5-14.4%) 12,7 Glucosio (60-110 mg/dl) 127 115

beta1                       (6.0-9.8%) 8,9 Urea (15-50 mg/dl) 70 106

beta2                     (0.20-5.8%) 5,2 Creatinina (0.6-1.6 mg/dl) 1,25 1,56

gamma                (10.7-20.3%) 13 Uricemia (2.5-7.0 mg/dl) 8,5

Colesterolo (140-200 mg/dl) 221 Sodio (132-148 mmol/l) 145 147

Trigliceridi (50-170 mg/dl) 134 Potassio (3.6-5.4 mmol/l) 3,9 3,5

AST (8-45 U/l) 478 Cloro (95-110 mmol/l) 104 102

ALT (8-45 U/l) 57

Gamma-GT (6-50 U/l) 15 Calcemia (8.6-10.8 mg/dl) 9,01

Bilirubina totale (0.2-1.2 mg/dl) 0,68

Ferro (60-160 ug/dl) 15

Amilasi (< 120 U/L) 70
Transferrina tot (200-360 

mg/dl)
222

LDH (207-414 U/L) 292 1326 %Sat.transferrina (>18%) 5

CPK-NAC                 (15-190 U/L) 90 687

CPK-MB                        (<25 U/L)
4,2

228
16 INR

1,01

1,15

Mioglobina             (<110 ng/ml) 565 254 PTT                       (24-38 sec) 28,4

Troponina (<11,6 ng/l) 171117 >26501 TSH (0.33-4.85 uU/ml) 0,76

Es.urine

peso specifico          (1.015-1.025) 1008

pH                                (5.5-6.5) 4,5

germi                            (assenti) -

proteine                    (< 20 mg/dl) -

Hb                                 -



Decorso

Per la flogosi polmonare e le secrezioni delle vie 
respiratorie si intraprende terapia antibiotica empirica 
dapprima con Levofloxacina e successivamente con 
Piperacillina/Tazobactam per il persistere dei picchi febbrili, 
ottenendo in tal modo progressivo miglioramento degli 
scambi respiratori fino alla sospensione 
dellôossigenoterapia.

Durante la degenza miglioramento delle condizioni generali, 
mobilizzata fuori dal letto, si dimette in condizioni cliniche 
emodinamicamente stabili e apiressia



Dimissione

Diagnosi di dimissione:
Å Edema polmonare acuto in corso di SCA NSTEMI e crisi 
ipertensiva in cardiopatia dilatativa ischemico-ipertensiva, 
FE 20%, IM eIAo di grado lieve
Å Polmonite destra
Å Secondaria insufficienza respiratoria ipossiemica
ipercapnica con acidosi mista (respiratoria e lattica)
Å Insufficienza renale acuta su cronica
Å Anemia normocitica lieve

Malattie non in fase attiva
- Pregresso edema polmonare acuto in corso di crisi 
ipertensiva 



ingresso intermedio dimissione ingresso intermedio dimissione

Peso (kg)
58.2 57,0

Press.art.sistemica (mmHg)
160/95

(ps)

110/70 120/70

Esami di laboratorio:

Globuli bianchi     (4-10mila/mm3) 13,4 11,80 11,0 Formula leucocitaria

Globuli rossi (4.3-5.8milioni/mm3) 4,15 3,87 4,15 neutrofili               (45-65%) 89/12

Hb (12.2-17.5 g/dl) 11,7 11,0 11,7 linfociti                  (20-45%) 5,2

Hct (37.5-53.7%) 35,9 33 35,8 monociti                  (<12%) 4,8

MCV (80-94 fl) 86,4 86 86 eosinofili                  (<6%) 0

Piastrine (140-400 mila/mm3) 163 147 153 basofili                     (<2%) 0,1

Proteine totali (6-8 g/dl)
6,79

Albumina                (52.0-65.1%) 56/3,86 VES                     (<14 mm/ora) 32

alfa1                       (1.0-3.0%) 3,3 PCR (<6 U/dl) 105 101 21,6

alfa2                      (9.5-14.4%) 12,7 Glucosio (60-110 mg/dl) 127 115 104

beta1                       (6.0-9.8%) 8,9 Urea (15-50 mg/dl) 70 106 132

beta2                     (0.20-5.8%) 5,2 Creatinina (0.6-1.6 mg/dl) 1,25 1,56 1,63

gamma                (10.7-20.3%) 13 Uricemia (2.5-7.0 mg/dl) 8,5

Colesterolo (140-200 mg/dl) 221 Sodio (132-148 mmol/l) 145 147 147

Trigliceridi (50-170 mg/dl) 134 Potassio (3.6-5.4 mmol/l) 3,9 3,5 3,5

AST (8-45 U/l) 478 93 Cloro (95-110 mmol/l) 104 102 104

ALT (8-45 U/l) 57 74

Gamma-GT (6-50 U/l) 15 51 Calcemia (8.6-10.8 mg/dl) 9,01 8,76

Bilirubina totale (0.2-1.2 mg/dl) 0,68 0,99

Ferro (60-160 ug/dl) 15

Amilasi (< 120 U/L) 70
Transferrina tot (200-360 

mg/dl)
222

LDH (207-414 U/L) 292 1326 %Sat.transferrina (>18%) 5

CPK-NAC                 (15-190 U/L) 90 687

CPK-MB                        (<25 U/L)
4,2

228
16 INR

1,01

1,15
1,21

Mioglobina             (<110 ng/ml) 565 254 PTT                       (24-38 sec) 28,4

Troponina (<11,6 ng/l) 171117 >26501 TSH (0.33-4.85 uU/ml) 0,76

Es.urine

peso specifico          (1.015-1.025) 1008

pH                                (5.5-6.5) 4,5

germi                            (assenti) -

proteine                    (< 20 mg/dl) -

Hb                                 -



Terapiaalladimissione

Principio attivo Nome commerciale dose ed orario somministrazione
AIFA

Amoxicillina/acido 

clavulanico 1 g buste

AUGMENTIN 1 busta ogni 8 ore per altri 5 giorni

Clopidogrel PLAVIX 75 mg 1 cp alle ore 8

Nitroglicerina cerotto NITROGLICERINA 5 mg dalle 20 alle ore 8

Canreonato di potassio 50 

mg cp

LUVION 1 compressa ore 16

Lansoprazolo 30 mg 

orodispersibile

LANSOPRAZOLO 1 compressa ore 7

Supplementi di potassio KCL RETARD 600 mg 2 compresse ore 12 per 5 giorni

Principio attivo Nome commerciale dose ed orario somministrazione

Furosemide LASIX 25 mg 1 cp alle ore 8

Bisoprololo CONGESCOR 1.25 mg 1 cp alle ore 8

Ac.acetil salicilico CARDIOASPIRIN 100 mg 1 cp dopo pranzo a stomaco pieno 
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