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ACCF/AHA Practice Guideline

2013 ACCF/AHA Guideline for the
Management of Heart Failure

A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines

Eurcpean Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES

EUNOPEAN doi:10.1093/eurheartj/ehw128
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic

heart failure of the European Society of Cardiology (ESC)

Yancy et al
2017 ACC/AHA/HFSA Heart Failure Focused Update

2017 ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA
Guideline for the Management of Heart Failure




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 Ato D
In the American College of Cardiology (ACC)
and American Heart Association (AHA)
guidelines.

Classification

The Lancet, April 2017, S0140-6736(17)31071



Stages of Heart Fallure

ACC/AHA HF Stage! NYHA Functional Class’

Asymptomatic

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 _ N _
symptoms of HF Class | Asymptomatic: No limitation of physical
activity. Ordinary activity does not cause Ssxs.

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

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

C Structural heart disease with prior or
current symptoms of HF

D Refractory/advanced HF requiring
specialized interventions

Symptomatic



Classification

For practical purposes, the most important
distinctions are those between acute and chronic
heart failure and between patients with heart
failure wit Po)lefteettricalard ( O4
ejection fraction and those with heart failure with
preserved (O50 %jectbref t v e
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.

The Lancet, April 2017, S0140-6736(17)31071



Definition of heart failure

With preserved (HFpEF), mid-range (HFmrEF)
and reduced ejection fraction (HFrEF)

Type of |HFrEF HFmrEF PFpEF
HF
1 iyg;gﬁgms Symptoms * Signs Symptoms = Signs
LVEF
2 <40% LVEF 40-49% LVEF 250%
< - 1.Elevated levels of 1.Elevated levels of
E natriuretic peptides. natriuretic peptides.
lll_-l 2.At least one additional 2.At least one additional
E criterion: criterion:
o 3 a.relevant structural heart| a.relevant structural heart
disease (LVF and/or disease (LVF and/or LAE);
LAE); b.diastolic dysfunction
b.diastolic dysfunction (for details see Section
(for details see Section 4.3.2.).
4.3.2.).

www.escardio.org/guidelines

European Heart Journal (2016) 37, 2129-2200 - doi:10.1093/eurheartj/ehw 128
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A Key Indicator for Diagnhosing Heart
Failure

Ejection Fraction (EF)

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

Chambers enlarge to
handle increased fluid

Walis get thicker
to handle the
increased strain

Normal Heart Heart Failure Heart
50-70% EF Less than 409 EF



About 101 20% 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 401
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

Classification

The Lancet, April 2017, S0140-6736(17)31071
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The prevalence of HF depends on the definition
applied, but is approximately 11 2% of the adult
population in developed countries, risingt o O1 0
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).

Epidemiology
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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,

Epidemiology

- 61 7% per year In patients with stable heart
failure

- 25% or more per year in patients admitted to
hospital with acute heart failure.




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.

Pathophysiology

The Lancet, April 2017, S0140-6736(17)31071



-
Aetiologies of heart failure (1)

DISEASED MYOCARDIUM
Myocardial scar

Myocardial
stunning/
hibernation

Ischaemic heart| Epicardial coronary
disease artery disease

Abnormal coronary
microcirculation

Endothelial

dysfunction

sRSg:E:rtllgenglbuse Alcohol, cocaine, amphetamine, anabolic steroids.

Heavy metals Copper, iron, lead, cobalt.
Cytostatic drugs (e.g. anthracyclines),

Toxic damage immunomodulating drugs (e.g. interferons

Madicatisns monoclonal antibodies such as trastuzumab,
cetuximab), antidepressant drugs, antiarrhythmics,
non-steroidal anti-inflammatory drugs,
anaesthetics.

Radiation

EUROPEAN
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Aetiologies of heart failure (2)

DISEASED MYOCARDIUM (cont'd)

Related Bacteria, spirochaetes, fungi, protozoa, parasites

Y to infection (Chagas disease), rickettsiae, viruses (HIV/AIDS).

mediated and Lymphocytic/giant cell myocarditis, autoimmune

inflammatory Not related diseases (e.g. Grayes’ disease, !’heumatoid_arthritis,
damage b0 infeition connective tissue disorders, mainly systemic lupus
erythematosus), hyper-sensitivity and eosinophilic
myocarditis (Churg-Strauss).
Related . 0 g ;
to malignancy Direct infiltrations and metastases.

Infiltration Amyloidosis, sarcoidosis, haemochromatosis (iron),
Not related to glycogen storage diseases (e.g. Pompe disease),
malignancy : :

lysosomal storage diseases (e.g. Fabry disease).

Thyroid diseases, parathyroid diseases, acromegaly, GH

deficiency, hypercortisolaemia, Conn’s disease, Addison
Hormonal disease, diabetes, metabolic syndrome,

Metabolic phaeochromocytoma, pathologies related to pregnancy

derangements and peripartum.

Deficiencies in thiamine, L-carnitine, selenium, iron,
Nutritional phosphates, calcium, complex malnutrition (e.qg.
malignancy, AIDS, anorexia nervosa), obesity.
. HCM, DCM, LV non-compaction, ARVC, restrictive
Genetic

abnormalities

Diverse forms

cardiomyopathy (for details see respective expert
documents), muscular dystrophies and laminopathies.

www.escardio.org/guidelines
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Aectiologies of heart failure (3)

ABNORMAL LOADING CONDITIONS
Hypertension

Valve and Acquired Mitral, aortic, tricuspid and pulmonary valve diseases.

myocardium

structural defects | congenital Atrial and ventricular septum defects and others (for details
see a respective expert document).

bericavdisiand Pakicardial Constrictive pericarditis.

Pericardial effusion.

endomyocardial

pathologies Endomyocardial HES, EMF, endocardial fibroelastosis.
High output Severe anaemia, sepsis, thyrotoxicosis, Paget’s disease,
states arteriovenous fistula, pregnancy.

Volume overload

Renal failure, iatrogenic fluid overload.

ARRHYTHMIAS
Tachyarrhythmias Atrial, ventricular arrhythmias.
Bradyarrhythmias Sinus node dysfunctions, conduction disorders.

@
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Pathologic Progression of CV Disease

Sudden
Coronary artery Death
disease \
Hypertension = Pathologic Low ejection
. — remodeling fraction =~ — Death
Diabetes
Cardlomyopathy \ I
Pump
Valvular disease failure
Symptoms: :
ANeurohormonal Dvspnea Chronic
: : — ysp — heart
stimulation Fatigue :
: Edema failure
AMlyocardial
toxicity

Adapted from Cohn JN. N Engl J Med. 1996;335:4901 498.



Compensatory Mechanisms:
Renin-Angiotensin-Aldosterone System

Renin + Angiotensinogen

|

Angiotensin |

l ) ACE
/Anglotensm II\‘/ Kaliuresis

: Aldosterone Secretion — Fibrosis
Peripheral
Vasoconstriction

l Salt & Water Tetention \

- Afterload - Plasma\folume Edema
l - Preload
® Cardiac Output |

\‘ - Cardiac Workload
Heart Failure ‘—/



Symptoms and signs typical of heart failure

Symptoms

Signs

Typical

More spécific

- Breathlessness

« Orthopnoea

- Paroxysmal nocturnal dyspnoea

- Reduced exercise tolerance

- Fatigue, tiredness, increased time
to recover after exercise

- Ankle swelling

- Elevated jugular venous pressure
- Hepatojugular reflux

- Third heart sound (gallop rhythm)
- Laterally displaced apical impulse

Less typical

Less specific

* Nocturnal cough

*» Wheezing

* Bloated feeling

* Loss of appetite

» Confusion (especially in the elderly)
* Depression

« Palpitations

* Dizziness

* Syncope

* Bendopnea

» Weight gain (>2 kg/week)

» Weight loss (in advanced HF)

» Tissue wasting (cachexia)

» Cardiac murmur

« Peripheral oedema (ankle, sacral, scrotal)
* Pulmonary crepitations

* Reduced air entry and dullness to percussion at lung
bases (pleural effusion)

» Tachycardia

« Irregular pulse

» Tachypnoea

» Cheyne Stokes respiration
* Hepatomegaly

» Ascites

» Cold extremities

» Oliguria

» Narrow pulse pressure




Mechanisms
Symptoms
Breathlessness Lung congestion due to raised left atrial
1) pressure, respiratory muscle and
% chemoreceptor abnormalities
- Orthopnoea Increased venous return and lung
m congestion in the supine position
@ Paroxysmal nocturnal The same as above plus respiratory
% dyspnoea centre depression
Fatigue Skeletal muscle hypoperfusion and
@D metabolic abnormalities
E Palpitations Tachyarrhythmias, reduced effort
% tolerance
Ankle swelling Fluid retention
E Early satiety; abdominal Fluid retention, increased right atrial
m>" bloating pressure
Anorexia, depression, Fluid retention, cerebral hypoperfusion
confusion
Cachexia Intestinal congestion, chronic cytokine
and inflammatory pathway activation
The Lancet, April 2017, S0140-6736(17)31071



Symptoms and Signs

Signs

Elevated jugular venous
pressure”

Displaced apex beat
Cardiac holosystolic murmur

Third heart sound, gallop
rhythm

Pulmonary crackles*

Pleural effusion®

Hepatomegaly
Hepatojugular reflux

Ascites

Peripheral oedema

Increased right atrial pressure

Left ventricular dilatation
Mitral or tricuspid regurgitation

Increased left atrial pressure

Increased left atrial pressure, lung
congestion

Fluid retention, increased left or right
atrial pressure

Increased right atrial pressure
Increased right atrial pressure

Fluid retention, increased right atrial
pressure

Fluid retention

*These signs are assessed with the patient in the sitting position.

The Lancet, April 2017, S0140-6736(17)31071
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (M|, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

Diagnosi

3. ECG:

Any abnormality
' All absent
: >| present 1
I
|

‘f‘”e“."'”t‘.‘ : NATRIURETIC PEPTIDES
t': natr;ure :tc " No HE unlikely:
pep d‘o:: ?:d::il::allne y : « NT-proBNP 2125 pg/mL —_— cons.ider o.ther
e : «BNP 235 pg/mL diagnosis
|
I
1 Yes
|
Y
|b.<
ECHOCARDIOGRAPHY Bosmsl

If HF confirmed (based on all available data):

determine aetiology and start appropriate treatment




Causes of elevated concentrations of natriuretic
peptides

Cardiac | Heart failure ' | Non-cardiac| Advanced age
Acute coronary syndromes Ischaemic stroke
Pulmonary embolism | Subarachnoid haemorrhage
Myocarditis , Renal dysfunction

Liver dysfunction (mainly liver
cirrhosis with ascites)

Left ventricular hypertrophy

Hypertrophic or restrictive
cardiomyopathy | Paraneoplastic syndrome

Valvular heart disease Chronic obstructive

Congenital heart disease pulmonary disease

| Severe infections (including
pneumonia and sepsis)

Atrial and ventricular
tachyarrhythmias

Heart contusion Severe burns

Cardioversion, ICD shock Anaemia

Surgical procedures involving Severe metabolic and

the heart | hormone abnormalities

(e.g. thyro-toxicosis, diabetic
ketosis)

il W

EUROPEAN
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Cardiac imaging in patients with suspected or established
heart failure (1

Recommendations Class | Level |
TTE is recommended for the assessment of myocardial structure and function in '

subjects with suspected HF in order to establish a diagnosis of either HFrEF, HFmrEF B

or HFpEF.

TTE is recommended to assess LVEF in order to identify patients with HF who would
be suitable for evidence-based pharmacological and device (ICD, CRT) treatment
recommended for HFrEF.

TTE is recommended for the assessment of valve disease, right ventricular function
and pulmonary arterial pressure in patients with an already established diagnosis of
either HFrEF, HFmrEF or HFpEF in order to identify those suitable for correction of
valve disease.

TTE is recommended for the assessment of myocardial structure and function in
subjects to be exposed to treatment which potentially can damage myocardium
(e.g. chemotherapy).

Other techniques (including systolic tissue Doppler velocities and deformation

indices, i.e. strain and strain rate), should be considered in a TTE protocol in subjects
at risk of developing HF in order to identify myocardial dysfunction at the preclinical

CMR is recommended for the assessment of myocardial structure and function
(including right heart) in subjects with poor acoustic window and patients with
complex congenital heart diseases (taking account of cautions/contra-indications

to CMR).

CMR wi should be considered in patients with dilated cardiomyopathy Iin order
to distinguish between ischaemic and nonischaemic myocardial damage in case of
equivocal clinical and other imaging data (taking account of cautions/contra-
Lindications to CMR)
CMR is recommended for the characterization of myocardial tissue in case of
suspected myocarditis, amyloidosis, sarcoidosis, Chagas disease, Fabry disease non-
compaction cardiomyopathy, and haemochromatosis (taking account of cautions/
contra-indications to CMR).




Cardiac imaging in patients with suspected or established
heart failure (2

Recommendations

Non-invasive stress imaging (CMR, stress echocardiography, SPECT, PET) may be
considered for the assessment of myocardial ischaemia and viability in patients with
HF and CAD (considered suitable for coronary revascularization) before the decision
on revascularization.

Invasive coronary angiography is recommended in patients with HF and angina
pectoris recalcitrant to pharmacological therapy or symptomatic ventricular
arrhythmias or aborted cardiac arrest (who are considered suitable for potential
coronary revascularization) in order to establish the diagnosis of CAD and its
severity.

Invasive coronary angiography should be considered in patients with HF and
intermediate to high pre-test probability of CAD and the presence of ischaemia in
non-invasive stress tests (who are considered suitable for potential coronary
revascularization) in order to establish the diagnosis of CAD and its severity.

Cardiac CT may be considered in patients with HF and low to intermediate pre-test
probability of CAD or those with equivocal non-invasive stress tests in order to rule
out coronary artery stenosis.

Reassessment of myocardial structure and function is recommended using non-
invasive imaging:
- in patients presenting with worsening HF symptoms (including episodes of AHF)
or experiencing any other important cardiovascular event;
- in patients with HF who have received evidence-based pharmacotherapy in
maximal tolerated doses, before the decision on device implantation (ICD, CRT);

- in patients exposed to therapies which may damage the myocardium
(e.g. chemotherapy) (serial assessments).

EUROPEAN
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Diagnostic tests in patients with heart failure (1)

Recommendations Class | Level

The following diagnostic tests are recommended/should be considered
for initial assessment of a patient with newly diagnosed HF in order to
evaluate the patient’s suitability for particular therapies, to detect

_lreversible/treatable causes of HF and co-morbidities interfering with HF:

- haemoglobin and WBC,

- sodium, potassium, urea, creatinine (with estimated GFR),
- liver function tests (bilirubin, AST, ALT, GGTP),

- glucose, HbAlc,

- lipide profile,

- TSH,

- ferritin, TSAT = TIBC,

- natriuretic peptides.

Additional diagnostic tests aiming to identify other HF aetiologies and

co-morbidities should be considered in individual patients with HF when e
there is a clinical suspicion of a particular pathology (see Full Text Table 1Ia
3.4 on HF aetiologies).

- . . ! ’ EUROPEAN
www.escardio.org/guidelines European Heart Journal (2016) 37, 2129-2200 - doi:10.1093/eurheartj/ehw 128 SOCIETY OF



Diagnostic tests in patients with heart failure (2)

Recommendations Class | Level

A 12-lead ECG is recommended in all patients with HF in order to
determine heart rhythm, heart rate, QRS morphology, and QRS duration,
and to detect other relevant abnormalities. This information is needed to
plan and monitor treatment.

C

Exercise testing in patients with HF:
- is recommended as a part of the evaluation for heart transplantation
and/or mechanical circulatory support (cardiopulmonary exercise
testing);

- should be considered to optimize prescription of exercise training
(preferably cardiopulmonary exercise testing);

- should be considered to identify the cause of unexplained dyspnoea
(cardiopulmonary exercise testing);

- may be considered to detect reversible myocardial ischaemia.

Chest radiography (X-ray) is recommended in patients with HF to detect/
exclude alternative pulmonary or other diseases, which may contribute
to dyspnoea. It may also identify pulmonary congestion/oedema and is
more useful in patients with suspected HF in the acute setting.

EUROPEAN
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Highlights

reatment guidelines of HF failure with
reduced ejection function




Patient with symptomatic® HFrEF® I cass 1
{ Class Ila

Therapy with ACE-I and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

and LVEF <35%

e |

Add MR antagonist®*
(up-titrate to maximum tolerated evidence-based dose)

v

ARNI to replace S71E  need for babradine
ACE-| CR

These above treatments may be combined if indicated

v

Resistant symptoms

Yes l l No
v

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

" : No
= Still symptomatic -
5 and LVEF <35%
8 Yes l
g | ! }
©
§ Able to tolerate Sinus rhythm, Sinus rhythm,"
o ACEI (or ARB)'s QRS duration =130 msec HR =70 bpm
T8
w
Cr
=

or a history of symptomatic VT/VF, implant ICD

e
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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.



Treatment

European Heart Journal (2016) 37, 2129-2200
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Pharmacological treatments indicated in patients with
symptomatic (NYHA Class II-1V) heart failure with

reduced ejection fraction

Recommendations

Class?

Level ®

Ref¢

An ACE-14 is recommended,

in addition to a beta-blocker,
for symptomatic patients with
HFrEF to reduce the risk of HF
hospitalization and death.

A beta-blocker is recommended,
in addition an ACE-1¢, for
patients with stable, symptomatic
HFrEF to reduce the risk of HF

hospitalization and death.

An MRA is recommended for
patients with HFrEF, who remain
symptomatic despite treatment
with an ACE-1Yand a

beta-blocker, to reduce the risk of
HF hospitalization and death.

163
—165

167
173

174,175




Treatment
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ACEIs h

ave been shown to reduce mortality and

morbidity in patients with HFrEF and are
recommended unless contraindicated or not
tolerated In all symptomatic patients.

ACEls s

nould be up-titrated to the maximum

tolerated dose In order to achieve adequate
iInhibition of the renini angiotensini aldosterone
system (RAAS).

There is evidence that in clinical practice the
majority of patients receive suboptimal doses

of ACEI.



Treatment
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AThere is consensus that beta-blockers and
ACEls are complementary, and can be started
together as soon as the diagnosis of HFrEF Is
made.

AThere is no evidence favouring the initiation of
treatment with a beta-blocker before an ACEI has
been started.

ABetablockers should be initiated in clinically
stable patients at a low dose and gradually up-
titrated to the maximum tolerated dose.




Treatment
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An patients admitted due to acute HF (AHF)
beta-blockers should be cautiously initiated
In hospital, once the patient is stablilized.

Meta-blockers should be considered for rate
control in patients with HFrEF and AF, especially
In those with high heart rate



Treatment
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Starting dose (mg) | Target dose (mg)

ACE-I
Captopril® 6.25 tid. 50 tid.
Enalapril 2.5 b.id. 10-20 b.id
Lisinopril® 2.5-5.0 o.d. 20-35 o.d.
Ramipril 2.5 od. 10 od.
Trandolapril? 0.5 od. 4 od.
Beta-blockers
Bisoprolol 1.25 o.d. 10 o.d.
Carvedilol 3.125 b.id 25 b.id“
Metoprolol succinate (CR/XL) | 12.5-25 o.d. 200 o.d.
Nebivolol* .25 o.d. 10 od.

vabradine 5 bid 75 bid
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AVIRASs (spironolactone and eplerenone) block
receptors that bind aldosterone and, with
different degrees of affinity, other steroid
hormone (e.g. corticosteroids, androgens)
receptors.

ASpironolactone or eplerenone are recommended
In all symptomatic patients (despite treatment
with an ACEI and a beta-blocker) with HFrEF and
LVEF Ot bethuce mortality and HF
hospitalization



Treatment
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ARBs are recommended only as an alternative
In patients intolerant of an ACEL.

ACandesartan has been shown to reduce
cardiovascular mortality.

Asalsartan showed an effect on hospitalization for
HF (but not on all-cause hospitalizations) In
patients with HFrEF receiving background ACEIls
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Starting dose (mg) | Target dose (mg)
ACE-]
ARBs
Candesartan 4-8 o.d. 32 od.
Valsartan 40 b.id. 160 b.i.d.
| osartan®< 50 o.d. 150 o.d.
MRAs
Eplerenone 25 od. 50 od.
Spironolactone 25 od. 50 od.
ERIETENGNE L3 Oh, <4 L,
Spironolactone 25 0d 50 ad
ARNI
Sacubitrilivalsartan 4951 b.id. 903 bid
If—channel blocker
|vabradine S bid 75 bid.
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Miuretics 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.

A oop diuretics produce a more intense and
shorter diuresis than thiazides, although they act
synergistically and the combination may be used
to treat resistant oedema.

Adowever, adverse effects are more likely and
these combinations should only be used with
care.



Treatment
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AThe aim of diuretic therapy is to achieve and
maintain euvolaemia with the lowest
achievable dose.

AThe dose of the diuretic must be adjusted
according to the individual needs over time.

An selected asymptomatic euvolaemic/
hypovolaemic patients, the use of a diuretic drug
might be (temporarily) discontinued.

Matients 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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Table 7.3 Doses of diuretics commonly used in
patients with heart failure

Diuretics Initial dose (mg) Usual daily dose
(mg)
Loop diuretics?
Furosemide 2040 40-240
Bumetanide 0.5-1.0 -5
Torasemide 5-10 10-20
Thiazides®
Bendroflumethiazide | 2.5 2.5-10
Hydrochlorothiazide | 25 12.5-100
Metolazone 2.5 2.5-10
Indapamidec 2.5 2.5-5

Potassium-sparing diuretics®

+ACE-I/ | -ACE-I/ | +ACE-I/ | -ACE-l/
ARB ARB ARB ARB

Spironolactone/ 12.5-25 | 50 50 | 00—
eplerenone 200
Amiloride 2.5 5 5-10 10-20

Triamterene 25 50 100 200




Patient with symptomatic® HFrEF®

.

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF <35%

e |

Add MR antagonist®*

: 4

Able to tolerate
ACEI (or ARB)"¢

Still symptomatic
and LVEF <35%

Yes |

(up-titrate to maximum tolerated evidence

. Class |

Class lla

'

Sinus rhythm,"
HR >70 bpm

l lerate Sinus rhythm,
RB)‘ QRS duration >130 msec

ARNI to replace !

A71F Cneed for
ACEA

v

Resistant symptoms

o

Consider digoxin or H-ISDN
or LVAD, or heart transplantation

These above treatments may be combined

l

Ivabradine

l No
v

No further action required
Consider reducing diuretic dose

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.



European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES

EUNOFEAN doi:10.1093/eurheartj/ehw128
SOCIETY OF
CARDIOLOGY ®

Other pharmacological treatments recommended in selected patients with symptomatic (NYHA Class lI-1V) heart
failure with reduced ejection fraction

Recommendations ‘ Class? | Level® Ref¢

Diuretics

Diuretics are recommended in order to improve symptoms and exercise capacity in patients with signs and/or symptoms of congestion. | I;l 178,179
Ninratire chanld ha rancidarad ra radiiea the rick nf HE hacnitalizatian in natiante with cianc andlar cumnrame of ranaactinn 1la B 178 179

Angiotensin receptor neprilysin inhibitor

Sacubitril/valsartan is recommended as a replacement for an ACE-| to further reduce the risk of HF hospitalization and death in
ambulatory patients with HFrEF who remain symptomatic despite optimal treatment with an ACE-l, a beta-blocker and an MRA!

Treatment

IVAUTAUINE STTOUIU DE COMNBdIULTEU LU MBUULE LIE TISK O M NUSPILILAUON OF CAruiovdstuldr edu i SympLoimduc pauei | — |
sasieh IN/CC ~JCO/ inm rivmiir whimhion snd o vacting hanwe vnesa TN hron dacnics dvanemmane wsich an avidanca bhacad daca ~Afbaes 1~ » lon

If-channel inhibitor

Ivabradine should be considered to reduce the risk of HF hospitalization or cardiovascular death in symptomatic patients
with LVEF <35%, in sinus rhythm and a resting heart rate 270 bpm despite treatment with an evidence-based dose of beta- lla
blocker (or maximum tolerated dose below that), ACE-| (or ARB), and an MRA (or ARB).

Ivabradine should be considered to reduce the risk of HF hospitalization and cardiovascular death in symptomatic patients with
LVEF <35%, in sinus rhythm and a resting heart rate 270 bpm who are unable to tolerate or have contra-indications for a lla
beta-blocker. Patients should also receive an ACE-| (or ARB) and an MRA (or ARB).

Hydralazine and isosorbide dinitrate should be considered in self-identified black patients with LVEF <35% or with an
LVEF <45% combined with a dilated LV in NYHA Class lll-1V despite treatment with an ACE-| a beta-blocker and an MRA lla B 183
to reduce the risk of HF hospitalization and death.

Hydralazine and isosorbide dinitrate may be considered in symptomatic patients with HFrEF who can tolerate neither an ACE-|

nor an ARB (or they are contra-indicated) to reduce the risk of death. iib 8 184

Other treatments with less-certain benefits

Digoxin

Digoxin may be considered in symptomatic patients in sinus rhythm despite treatment with an ACE-l (or ARB), a beta-blocker
and an MRA, to reduce the risk of hospitalization (both all-cause and HF-hospitalizations).

N-3 PUFA

lb 185

An n-3 PUFA*= preparation may be considered in symptomatic HF patients to reduce the risk of cardiovascular hospitalization

and cardiovascular death. IIb 186




Treatment

European Heart Journal (2016) 37, 2129-2200
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Starting dose (mg)| Target dose (mg)
ACE-I
Captopril® 6.25 tid 50 tid
Enalapril 4.5 b.id. 10-20 bid.
Lisinopril® 2.5-5.0 o.d. 20-35 o.4d.
Ramipril 150d. 10 o.d.
Trandolapril 0.5 od. 4od
Beta-blockers
Bisoprolol 1.25 o.d. 10 od.
f';{r-mdﬂnl 315 hid 35 hidd

ARNI

Sacubitril/valsartan

49/51 b.id

97/103 b.id.

If-channel blocker

lvabradine

5 b.id.

/5 b.id

ARNI

Sacubitrilivalsartan 4951 bid 97103 bid
If-channel blocker
Ivabradine 5 bid. 7.5 hid.
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Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees*

Sucubitril-Valsartan




Neprilysin Inhibition Potentiates Actions of

Endogenous Vasoactive Peptides That Counte
Maladaptive Mechanisms in Heart Failure

7 Neurohormonal
Endogenous "4 activation

vasoactive peptides Vascular tone

S
(natriuretic peptides, adrenomedullin, 1 Cardiac fibrosis,

bradykinin, substance P, ~ hypertrophy
calcitonin gene-related peptide) ]

N

Sodium retention

Neprilysin
inhibition

l

Inactive metabolites



Mechanisms of Progression in Heart Failu

Myocardial or vascular
stress or injury

T

Increased activity or Decreased activity or
response to maladaptive  response to adaptive
mechanisms mechanisms

A | |

Evolution and progression
of heart failure



PARADIGM-HF: Entry Criteria

A NYHA class II-IV heart failure
A LV ejection €mB3ction O 40

A BNP O 15@oBN®O B6TO0),-thidut o
lower if hospitalized for heart failure within 12 months

A 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

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

A Systolic BP eGFR®D5 3@m miid mi n
m? and s er unmmE&L abranslamization



PARADIGM-HF: Adverse Events

LCZ696
(n=4187)

Prospectively identified adverse events

Enalapril
(n=4212)

Symptomatic hypotension 588 388 < 0.001
Serum potassium > 6.0 mmol/l 181 236 0.007
Serum creatinine O 2395 mg/189 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




Highlights

- A case report



Sig.réAnna dann©7 ricoveratdal 4/4/2017.

Anamnesiamiliaree sociale

A Vedova3figlie vive connafiglia
A Scolarit®elementare

A Attivitdavorativavoltacasalinga

A Familiaritimnadrecardiopatia



Anamnesiisiologica

A Menopaudisiologica

A Alimentazioriberae regolare
A Non assunacolici

A Nonfunatrice

A Sonngalvoe diuresiszgolari
A Nondeponallergie



Anamnespatologicaemota

A Nonpatologie etagiovanile
A Diagnodiiipertensiorarteriose diinsufficienzanale
cronicalaepocampecisata

A 2003ricoverperedemaolmonaracutdn corsadicrisi
Ipertensiva

A Cardiopatidilatativapertensivaischemicaronicgcon
FE 30%), Stemusufficienzaortica

A Ateromasigarotidea



Anamnespatologicgrossima

A Da alcuni giorni dispnea ingravescente associata a
produttiva e malessere generale.

A Indata 04/04 comparsa di dispnea acuta, per tale ra
stato allertato il 118 che accompagna la paRfemte in
condizioni clinicgevissime (edemp@monare acuto Iin
corso di crigertensiva).

A PA 180/11®mHg

A FC 11®pm

A SO2 54% in aria; 87% in @8/

Data |Flusso| pH pCoO, poO, HCO, BE L at Sat.O,
02 mmHg | mmHg | mmol/l | mmol/l | mmol/l %

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) 1?8é£))5 110/70 120/70
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/dI) 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/dI) 6,79
Albumina (52.0-65.1%) 56/3,86 VES (<14 mm/ora) 32
alfal (1.0-3.0%) 3,3 PCR (<6 U/dl) 105
alfa2 (9.5-14.4%) 12,7 Glucosio (60-110 mg/dl) 127
betal (6.0-9.8%) 8,9 Urea (15-50 mg/dI) 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/dI) 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/ 478 Cloro (95-110 mmol/l) 104
ALT (8-45 U/N) 57
Gamma-GT (6-50 U/ 15 Calcemia (8.6-10.8 mg/dI) 9,01
Bilirubina totale (0.2-1.2 mg/dl) 0,68
Ferro (60-160 ug/dl) 15
Amilasi (< 120 U/L) 70 ;;?(;‘I)Sfe”'”a O (ARele 222
LDH (207-414 U/L) 292 %Sat.transferrina (>18%) 5
CPK-NAC (15-190 U/L) 90
4,2 1,01
CPK-MB (<25 U/L) 298 INR 115
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) -

nroteine

(< 20 ma/dl




Anamnespatologicgrossima

A Durantéa permanenza in PS é stata valutata dallo
specialistaanimatore, cardiologo e intemesta,
praticata terapraacutol@siX20 4flUrbasod0mg,
Lasix20 4fl, morfina 3 rhgsiX20 4fl) senzadeguata
risposta.

A RX TORACE (04/04): Polmoni discretamente espar
Estesi addensamenti parenchimali in atto pamagatti
a destra. Non segni di versamento pleurico. Illi ampl
vascolari. Cuore globasaotoscleroshrtrosi del rachide
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Consulenzaardiologica

A Pz con nota CMD con severa disfusiziolieaSIAo0
A EPA ircorsdicrisiipertensiva
A ECGtachicardisinusaleBBSX

A Ecocardid/sxdilatatpacinesiapicecardiadpocinesia
diffusaleirestansegmentiFE 12%. Nauantificabili
pressioni

A Conclusion&PA icrisipertensivaospett@polmonite
Severacidosiespiratori&ontattainestesista
Internistaergestion@elcaso




Consulenzanestesiologica

A Pz grande geronte, affetta da cardiopatia dilatativa,
Ischemica e ipertensiva. Da qualche giorno tosse e

A Alla mia osservazione pz contattabile, non collabore
Tachipnoi¢caantoli grossolani, turgore delle giugulari
calda e marezzata.

A Quadro di edema polmonare acuto su verosimile st:
settico.

A Eseguito EAB, RX torace, ecocardiogramma

A Si consiglia morfina @wgpetibile ogni 6 ore.
Ossigenoterapia

A Non indicazione a manovre rianimatorie avanzate.




Anamnespatologicgrossima

AlInconsi derazione dell e g
della paziente e delle sumorbiliteéhe escludono
manovre di tipanimatordatensivisticomformati |
famigliari, si decide per un ricovero iMegaina



Anamnesiarmacologica

Prericovero

Lasix 25
Triate@,5
Congescdr,25
CardioASAO0O
Zoloft 50

o o To Io I



Valutazionenultidimensionale

Assessment Multidimensionale Geriatrico
MMSE (Stato cognitivo) nv
IADL (funzioni perse alle attivita strumentali della vita quotidiana) 1/8
Indice di Barthel premorboso (stato funzionale) 70/100
Indice diBarthela | | 6i ngresso (stato f un z0/100n
Indice di Barthel alla dimissione (stato funzionale) 40/100
Numeric Pain Rating Scale (dolore) 0

a l



Diagnosdi ingresso

A Polmonite postero -basale destra con associata

reazione pleurica
A Lesione inveterata sovraspinato spalla sinistra

A Gastrite atrofica

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



Decorso

Al | 01 nngapats manente 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 possibilita, 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) 1?8é£))5 110770
Esami di laboratorio:
Globuli bianchi (4-10mila/fmm3) 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/dI) 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/dI) 6,79
Albumina (52.0-65.1%) 56/3,86 VES (<14 mm/ora) 32
alfal (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
betal (6.0-9.8%) 8,9 Urea (15-50 mg/dI) 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/dI) 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/ 478 Cloro (95-110 mmol/l) 104 102
ALT (8-45 U/N) 57
Gamma-GT (6-50 U/ 15 Calcemia (8.6-10.8 mg/dI) 9,01
Bilirubina totale (0.2-1.2 mg/dl) 0,68
Ferro (60-160 ug/dl) 15
Amilasi (< 120 U/L) 70 ;;?(;‘I)Sfe”'”a O (ARele 222
LDH (207-414 U/L) 292 1326 %Sat.transferrina (>18%) 5
CPK-NAC (15-190 U/L) 90 687
4,2 1,01
CPK-MB (<25 U/L) 298 16 INR 115
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) -
nroteine (< 20 ma/dl -




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

del | 6ossi.genoterapia

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



Dimissione

Diagnosi di dimissione:

A Edema polmonare acuto in corso di SCA NSTEMI e crisi
Ipertensiva in cardiopatia dilatativa ischemico-ipertensiva,
FE 20%, IM elAo di grado lieve

A Polmonite destra

A Secondaria insufficienza respiratoriaipossiemica
Ipercapnica con acidosi mista (respiratoria e lattica)

A Insufficienza renale acuta su cronica

A 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) 1?8é£))5 110/70 120/70
Esami di laboratorio:
Globuli bianchi (4-10mila/fmm3) 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/dI) 6,79
Albumina (52.0-65.1%) 56/3,86 VES (<14 mm/ora) 32
alfal (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
betal (6.0-9.8%) 8,9 Urea (15-50 mg/dI) 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/dI) 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/ 478 93 Cloro (95-110 mmol/l) 104 102 104
ALT (8-45 U/N) 57 74
Gamma-GT (6-50 U/ 15 51 Calcemia (8.6-10.8 mg/dI) 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 ;;?(;‘I)Sfe”'”a O (ARele 222
LDH (207-414 U/L) 292 1326 %Sat.transferrina (>18%) 5
CPK-NAC (15-190 U/L) 90 687
4,2 1,01
CPK-MB (<25 U/L) 298 16 INR 115 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) -

nroteine

(< 20 ma/dl




Terapialladimissione

Principio attivo

Nome commerciale

dose ed orario somministrazione

AIFA

Amoxicillina/acido
clavulanico 1 g buste

Lansoprazolo 30 mg
orodispersibile

Supplementi di potassio

AUGMENTIN

KCL RETARD

1 busta ogni 8 ore per altri 5 giorni

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




Highlights

- Treatment guidelines of acute HF



Factors triggering acute heart failure

Acute coronary syndrome.

Tachyarrhythmia (e.g. atrial fibrillation, ventricular tachycardia).

Excessive rise in blood pressure.

Infection (e.g. pneumonia, infective endocarditis, sepsis).

Non-adherence with salt/fluid intake or medications. |
Bradyarrhythmia. |
Toxic substances (alcohol, recreational drugs). |

Drugs (e.g. NSAIDs, corticosteroids, negative inotropic substances, cardiotoxic chemo-
therapeutics).

Exacerbation of chronic obstructive pulmonary disease.

Pulmonary embolism.

Surgery and perioperative complications.

Increased sympathetic drive, stress-related cardiomyopathy. |

Metabolic/hormonal derangements (e.g. thyroid dysfunction, diabetic ketosis, adrenal
dysfunction, pregnancy and peripartum related abnormalities).

Cerebrovascular insult.

Acute mechanical cause: myocardial rupture complicating ACS (free wall rupture,
ventricular septal defect, acute mitral regurgitation), chest trauma or cardiac
intervention, acute native or prosthetic valve incompetence secondary to endocarditis,
aortic dissection or thrombosis.

- P p——— FU———— —— P R S — P CTPEA
www.escardio.org/guidelines European HeartJournal (2016) 37, 2129-2200 - doi:10.1093/eurheartj/ehw 128 fégm;‘.



Clinical profiles of patients with acute heart failure based on
the presence/absence of congestion and/or hypoperfusion

HYPOPERFUSION (-)

HYPOPERFUSION (+)
Cold sweated extremities
Oliguria

Mental confusion
Dizziness

Narrow pulse pressure

CONGESTION (-) CONGESTION (+)
Pulmonary congestion
Orthopnoea/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) oedema
Jugular venous dilatation
Congested hepatomegaly
Gut congestion, ascites
Hepatojugular reflux

7

COLD-WET

COLD-DRY

7

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension

44



Definitions of the terms used in Section 12 on acute
heart failure (1)

Term Definition

Symptoms/signs of congestion | Orthopnoea, paroxysmal nocturnal dyspnoea,

(left-sided) pulmonary rales (bilateral), peripheral oedema
(bilateral).

Symptoms/signs of congestion |Jugular venous dilatation, peripheral oedema

(right-sided) (bilateral), congested hepatomegaly, hepatojugular
reflux, ascites symptoms of gut congestion.

Symptoms/signs of Clinical: cold sweated extremities, oliguria, mental

hypoperfusion confusion, dizziness, narrow pulse pressure.

Laboratory measures: metabolic acidosis, elevated
serum lactate, elevated serum creatinine.
Hypoperfusion is not synonymous with hypotension, but
often hypoperfusion is accompanied by hypotension.

Hypotension Systolic BP <90 mmHg

Bradycardia Heart rate <40 bpm

Tachycardia Heart rate >120 bpm

Abnormal respiratory effort Respiratory rate >25 breaths/min with use of accessory

muscles for breathing, or respiratory rate
<8 breaths/min despite dyspnoea.

N

EUROPEAN

www.escardio.org/guidelines European Heart Journal (2016) 37, 2129-2200 - doi:10.1093/eurheartj/ehw 128 SOCIETY OF



Definitions of the terms used in Section 12 on acute
heart failure (2)

Term Definition

Low O, saturation 0, saturation (Sa0,) <90% in pulse oximetry
Normal Sa0, neither excludes hypoxaemia (low Pa0O,)
nor tissue hypoxia.

Hypoxaemia O, partial pressure (Pa0,) in arterial blood <80 mmHg
(<10,67 kPa) (blood gas analysis).

Hypoxaemic respiratory failure

(typeI)

Hypercapnia CO, partial pressure (PaCO,) in arterial blood
>45 mmHg (>6 kPa) (blood gas analysis).

PaO, <60 mmHg (<8 kPa)

Hypercapnic respiratory failure PaCO, >50 mmHg (>6,65 kPa).

(type II)

Acidosis pH <7.35

Elevated blood lactate >2 mmol/L

Oliguria Urine output <0.5 mL/kg/h

©

EUROPEAN
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Initial management of a patient with acute heart failure *’

Patient with suspected AHF

) N Circulatory support
first medical contact 1. Cardiogenic shock? ———— . pharmacological P

Yes - mechanical

Urgent phase after

No

Ventilatory support

- oxygen

2. Respiratory failure? ————— - non-invasive positive —

Yes pressure ventilation
(CPAP, BIPAP)

No - mechanical ventilation

______________________________ Immediate stabilization
and transfer to ICU/CCU

Immediate phase

(initial 60-120 minutes)

Identification of acute aetiology:

acute Coronary syndrome
Hypertension emeergency
Arrhythmia
acute Mechanical cause
Pulmonary embolism

Yes

No \

Immediate initiation
of specific treatment

TEP>»PIO

Follow detailed recommendations
in the specific ESC Guidelines

¥
Diagnostic work-up to confirm AHF
Clinical evaluation to select optimal management




Regarding applied diagnostic measurements

Recommendations

Upon presentation a measurement of plasma natriuretic peptide level
(BNP, NT-proBNP or MR-proANP) is recommended in all patients with
acute dyspnoea and suspected AHF to help in the differentiation of AHF

from non-cardiac causes of acute dyspnoea.

a. 12-lead ECG;

b. chest X-ray to assess signs of pulmonary congestion and detect
other cardiac or non-cardiac diseases that may cause or contribute to

the patient’s symptoms;
c. the following laboratory assessments in the blood: cardiac

troponins, BUN (or urea), creatinine, electrolytes (sodium, potassium),
glucose, complete blood count, liver function tests and TSH.

Echocardiography is recommended immediately in haemodynamically
unstable AHF patients and within 48 hours when cardiac structure and
function are either not known or may have changed since previous

studies.
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The management of patients with acute heart

failure: oxygen therapy and ventilatory

Recommendations

Class | Level

Monitoring of transcutaneous arterial oxygen saturation (SpO,) is
recommended.

lactate) should be considered, especially in patients with acute
pulmonary oedema or previous history of COPD using venous blood. In
patients with cardiogenic shock arterial blood is preferable.

Measurement of blood pH and carbon dioxide tension (possibly including |

Oxygen therapy is recommended in patients with AHF and SpO, <90%
or PaO, <60 mmHg (8.0 kPa) to correct hypoxaemia.

Non-invasive positive pressure ventilation (CPAP, BiPAP) should be
considered in patients with respiratory distress (respiratory rate

>25 breaths/min, SpO, <90%) and started as soon as possible in order
to decrease respiratory distress and reduce the rate of mechanical
endotracheal intubation.

Non-invasive positive pressure ventilation can reduce blood pressure
and should be used with caution in hypotensive patients. Blood pressure
should be monitored reqularly when this treatment is used.

Intubation is recommended, if respiratory failure, leading to hypoxaemia |

(PaO, <60 mmHg (8.0 kPa)), hypercapnia (PaCO, >50 mmHg

(6.65 kPa)) and acidosis (pH <7.35), cannot be managed non-invasively.
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Management of patients with acute heart failure based on clinical !
profile during an early phase

PATIENT WITH ACUTE HEART FAILURE

Bedside assessment to identify haemodynamic profiles

'
PRESENCE OF CONGESTION?

Yes _ No )
{95% of all AHF patients) {5% of all AHF patients)

‘Wet' patient ‘Dry’ patient

! l

ADEQUATE PERIPHERAL PERFUSION?

Yes No Yes / \Nu

‘Dry and warm” ‘Dry and cold”’
Adequately perfused Hypoperfused,
= Compensated Hypovolemic
‘Wet and Warm’ patient ¥ ¥
(typically elevated or Adjust oral Consider fluid challenge
normal systolic blood therapy Consider inotropic agent
if still hypoperfused
pressure)
/ \ ‘Wet and Cold’ patient
Vascular type - Cardiac type - Systolic blood pressure <90 mmHg
fluid accumulation fluid accumulation Yeas .__,/-\—\_’ No
Hypertension Congestion : _
prédominates prédominates * Inotropic agent _ - Vasodilators
! il = Consider vasopressor in . Diuretics
- _ _ refractory cases = Consider inctropic agent
- Vasodilator * Diuretic « Diuretic (when perfusion in refractory cases
« Diuretic « Vasodilator corrected)

» Ultrafiltration
{consider if diuretic
resistance)

» Consider mechanical
circulatory support if no
response to drugs



The management of patients with acute heart
failure: pharmacotherapy (1)

Recommendations Class | Level |

Diuretics

Intravenous loop diuretics are recommended for all patients with AHF
admitted with signs/symptoms of fluid overload to improve symptoms.
It is recommended to regularly monitor symptoms, urine output, renal
function and electrolytes during use of i.v. diuretics.

In patients with new-onset AHF or those with chronic, decompensated

20-40 mg i.v. furosemide (or equivalent); for those on chronic diuretic
therapy, initial i.v. dose should be at least equivalent to oral dose.

It is recommendefl to give diuretics either as intermittent boluses or as

a continuous infustorm—=aTTd osEETIO T O wjsjisme)ar-ivyLe o
according to patients’ symptoms and clinical status.

Combination of loop diuretic with either thiazide-type diuretic or
spironolactone may be considered in patients with resistant oedema or
insufficient symptomatic response.
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The management of patients with acute heart

failure: pharmacotherapy (2)

Recommendations

Class | Level |

Vasodilators

i.v. vasodilators should be considered for symptomatic relief in AHF with
SBP >90 mmHg (and without symptomatic hypotension).
Symptoms and blood pressure should be monitored frequently during

IIa

In patients with hypertensive AHF, i.v. vasodilators should be considered
as initial therapy to improve symptoms and reduce congestion.

IIa

Inotropic agents — dobutamine, dopamine, levosimendan, phosphodiesterase III

Short-term, i.v. infusion of inotropic agents may be considered in
patients with hypotension (SBP <90 mmHg) and/or signs/symptoms of

hypoperfusion despite adequate filling status, to increase cardiac, IIb ®
increase blood pressure, improve peripheral perfusion and maintain

end-organ function.

An intravenous infusion of levosimendan or a PDE 111 inhibitor may be .
considered to reverse the effect of beta-blockade if beta-blockade is IIb

thought to be contributing to hypotension with subsequenthypoperfusion.

Inotropic agents are not recommended unless the patient is symptomatically
hypotensive or hypoperfused because of safety concern.
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The management of patients with acute heart
failure: pharmacotherapy (3)

Recommendations Class | Level

A vasopressor (norepinephrine preferably) may be considered in patients who
have cardiogenic shock, despite treatment with another inotrope, to increase

It is recommended to monitor ECG and blood pressure when using inotropic
agents and vasopressors, as they can cause arrhythmia, myocardial
ischaemia, and in the case of levosimendan and PDE III inhibitors also
hypotension

In such cases intra-arterial blood pressure measurement may be considered.
Thrombo-embolism prophylaxis

Thrombo-embolism prophylaxis (e.g. with LMWH) is recommended in patients |
not already anticoagulated and with no contra-indication to anticoagulation,
to reduce the risk of deep venous thrombosis and pulmonary embolism.

Other drugs

For acute control of the ventricular rate in patients with atrial fibrillation:
a. digoxin and/or beta-blockers should be considered as the first-line 1Ia
therapy; AR
b. amiodarone may be considered. IIb
Opiates may be considered for cautious use to relieve dyspnoea and anxiety | 1Ib |
in patients with severe dyspnoea but nausea and hypopnea may occur.
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