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Classes of Definition Suggested wording to
recommendations

Level of Data derived from multiple randomized
evidence A | clinical trials or meta-analyses.

Data derived from a single randomized
clinical trial or large non-randomized
studies.

Level of
evidence B

Consensus of opinion of the experts and/
or small studies, retrospective studies,
registries.




Table 3.1

Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection

What is New in 2016

fraction (HFrEF)

Type of HF HFrEF HFmrEF HFpEF
: I | Symptoms # Signs® Symptoms # Signs’ Symptoms £ Signs®
% 2 | LVEF <40% LVEF 40-49% LVEF =50%
."""_ 3 |_ |. Elevated levels of natriuretic peptides®; | Elevated levels of natriuretic peptides”;
- 2. At least one additional criterion: 2. At least one additional criterion:
v a. relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).

BNP = B-type natriuretic peptide; HF = heart failure; HFmrEF = heart failure with mid-range ejection
fraction; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection
fraction; LAE = left atrial enlargement; LVEF = left ventricular ejection fraction; LVH = left ventricular

hypertrophy; NT-proBNP = N-terminal pro-B type natriuretic peptide.

aSigns may not be present in the early stages of HF (especially in HFpEF) and in patients treated with

diuretics.

bBNP>35 pg/ml and/or NT-proBNP>125 pg/mL.




Symptoms
and signs

Symptoms Signs

Typical More specific

Breathlessness Elevated jugular venous pressure
Orthopnoea Hepatojugular reflux

Paroxysmal nocturnal dyspnoea

Reduced exercise tolerance
Fatigue, tiredness, increased time
to recover after exercise

Third heart sound (gallop rhythm)
Laterally displaced apical impulse

Ankle swelling
Less typical Less specific
Nocturnal cough Weight gain (>2 kg/week)
Wheezing Weight loss (in advanced HF)
Bloated feeling Tissue wasting (cachexia)
Loss of appetite Cardiac murmur
Confusion (especially in the Peripheral oedema (ankle, sacral,
elderly) scrotal)
Depression Pulmonary crepitations
Palpitations Reduced air entry and dullness to
Dizziness percussion at lung bases (pleural
Syncope effusion)
Bendopnea® Tachycardia

Irregular pulse

Tachypnoea

Cheyne Stokes respiration

Hepatomegaly

Ascites

Cold extremities

Oliguria

Narrow pulse pressure




Diagnostic algorithm for a diagnosis of heart failure of non-acute onset.

PATIENT WITH SUSPECTED HF>
(non-acute onset)

!

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 cedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality

All absent
=1 present l

Assessment NATRIURETIC PEPTIDES

of natriuretic HF unlikely:
peptides not routinely = sider other
. === * NT-proBNP =125 pg/mL CONSE
done in clinical = 4
- BNP =35 pg/mL diagnosis

practice
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ECHOCARDIOGRAPHY

Normal®<

If HFE confirmed (based on all available data):
determine aetiology and start appropriate treatment

Piotr Ponikowski et al. Eur Heart J 2016;37:2129-2200 El_lm' ean
The article has been co-published with permission in European Heart Journaland European Journal of Heart Failure.All H I_t I
rights reserved in respect of European Heart Journal. © European Society of Cardiology 2016. All rights reserved. For ed JDU md

nermissions please email: iournals. nermissions@oup.com.



BNP

or

NT-
pro
BNP

Cardiac

Heart failure

Acute coronary syndromes

Pulmonary embolism

Myocarditis

Left ventricular hypertrophy
Hypertrophic or restrictive cardiomyopathy
Valvular heart disease

Congenital heart disease

Atrial and ventricular tachyarrhythmias
Heart contusion

Cardioversion, ICD shock

Surgical procedures involving the heart

Pulmonary hypertension

Non-cardiac

Advanced age

Ischaemic stroke
Subarachnoid haemorrhage
Renal dysfunction

Liver dysfunction (mainly liver cirrhosis with ascites)

Paraneoplastic syndrome
Chronic obstructive pulmonary disease

Severe infections (including pneumonia and sepsis)

Severe burns

Anaemia

Severe metabolic and hormone abnormalities
(e.g. thyrotoxicosis, diabetic ketosis)




HFPEF

Advanced age

Arterial hypertension

Atrial fibrillation

Female gender

Kidney dysfunction

Metabolic syndrome

Obesity

Physical deconditioning

Pulmonary disease (e.g. COPD)

Pulmonary hypertension

Sleep apnoea




Risk Factors for “Diastolic” vs.
“Systolic” Heart Failure

‘ HFrEF \

Age
Female
Hypertension
Diabetes
CAD (MI)
Obesity

AF V4

. Chen et al, JCF 2002; §: 253-87, Hogg et al, JACC 2004; 317-27, Owan et al, NEJM 2006; 355:
251-9

HFpEF
\V 4
\V 4
\V 4
\V 4
vV
V4




Treatment of “Diastolic” Heart
Failure

Risk Factor )
Modification Medical Therapy

- )

Hypertension [t tockers
.

. y

f ARB |

Volume CHARM-Preserved 2003,

Atrial
_ fibrillation

r

Ischemia

Diabetes




Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction.

Patient with symptomatic® HFrEF® Bl crass
el b Class lla

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

Still symptomatic
and LVEF <35%

Yes l

\J

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

ARNI to replace | ST E - need for Ivabradine
ACE-I CRIE.

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 >
(ZD and LVEF =35%
= Yes l
g ! ! ¢
==
§ Able to tolerate Sinus rhythm, Sinus rhythm,"
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Clinical profiles of patients with acute heart failure based on the presence/absence of
congestion and/or hypoperfusion.

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

HYPOPERFUSION (-)

WARM-DRY WARM-WET

HYPOPERFUSION (+)
Cold sweated extremities
Oliguria

Mental confusion
Dizziness

Narrow pulse pressure

COLD-DRY COLD-WET

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

Piotr Ponikowski et al. Eur Heart J 2016;37:2129-2200

The article has been co-published with permission in European Heart Journaland European Journal of Heart Failure.All I
rights reserved in respect of European Heart Journal. © European Society of Cardiology 2016. All rights reserved. For H ed rt JGU Ma
permissions please email: journals.permissions@oup.com.
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Treatment of Heart Failure

Recommendations Class® Level® Ref¢

An ACE-I° is recommended,
in addition to a beta-blocker,
for symptomatic patients with

HFrEF to reduce the risk of HF
hospitalization and death.

163
-165

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

hospitalization and death.

167~
173

An MRA is recommended for
patients with HFrEF, who remain
symptomatic despite treatment
with an ACE-l*and a

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

174,175




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. B 178,179
Diuretics should be considered to reduce the risk of HF hospitalization in patients with signs and/or symptoms of congestion. B 178,179
Angiotensin receptor neprilysin inhibitor

Sacubitrilvalsartan is recommended as a replacement for an ACE- to further reduce the risk of HF hospitalization and death in 162
ambulatory patients with HFrEF who remain symptomatic despite optimal treatment with an ACE-l, a beta-blocker and an MRA?

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 =70 bpm despite treatment with an evidence-based dose of beta- 180
blocker (or maximum tolerated dose below that), ACE-l (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 181
beta-blocker. Patients should also receive an ACE-| (or ARB) and an MRA (or ARB).

ARB

An ARB is recommended to reduce the risk of HF hospitalization and cardiovascular death in symptomatic patients unable to 182
tolerate an ACE-| (patients should also receive a beta-blocker and an MRA).

AnARB may be considered to reduce the risk of HF hospitalization and death in patients who are symptomatic despite treatment )
with a beta-blocker who are unable to tolerate an MRA.

Hydralazine and isosorbide dinitrate

Hydralazine and isosorbide dinitrate should be considered in self-identified black patients with LYEF <35% or with an

LVEF <45% combined with a dilated LV in NYHA Class llIl-IV despite treatment with an ACE-I a beta-blocker and an MRA 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-| 184
nor an ARB (or they are contra-indicated) to reduce the risk of death.

Other treatments with less-certain benefits

Digoxin

Digoxin may be considered in symptomatic patients in sinus rhythm despite treatment with an ACE-| (or ARB), a beta-blocker 185
and an MRA, to reduce the risk of hospitalization (both all-cause and HF-hospitalizations).

N-3 PUFA

An n-3 PUFA* preparation may be considered in symptomatic HF patients to reduce the risk of cardiovascular hospitalization 186
and cardiovascular death.




HF-Drugs

up-titrate

Starting dose (mg) | Target dose (mg)
ACE-I
Capropril* 6.25 tid. 50 tid.
Enalapril 2.5 b.id. 10-20 b.id.
Lisinopril® 2.5-500d. 20-35 od.
Ramipril 2.5 od. 10 o.d.
Trandolapril* 0.5 od. 4 od.
Beta-blockers
Bisoprolol 1.25 od. 10 od.
Carvedilol 3.125 bid. 25 b.id*
Metoprolol succinate (CR/XL) | 12.5-25 od. 200 od.
NebivolofF 1.25 od. 10 o.d.
ARBs
Candesartan 4-8 o.d. 32 od.
Valsartan 40 b.id. 160 b.id.
Losartan®* 50 o.d. 150 od.
MRAs
Eplerenone 25 od. 50 od.
Spironolactone 25 od. 50 od.
ARNI
Sacubitril/valsartan 49/51 b.id. 97/103 b.id.
If-channel blocker
Ivabradine S bid. 7.5 bid.




Improves Improves Reduces Increases
Symptoms LV function hospital Survival
admissions

ACEI

B-Blocker

ARB

Aldosterone V[ VI VI
Antagonist

Diuretic v ]

Vasodilator 0 0

Nitrate/Hydr v v
allazine




HF — Treatment

Recommendations Ref¢

G 126, 129,
Treatment of hypertension is recommended to prevent or delay the onset of HF and prolong life. 150, 15|
Treatment with statins is recommended in patients with or at high-risk of CAD whether or not they have LV systolic 137-140,
dysfunction, in order to prevent or delay the onset of HF and prolong life. 152
Counselling and treatment for smoking cessation and alcohol intake reduction is recommended for people who smoke or who

. 131134
consume excess alcohol in order to prevent or delay the onset of HF.
Treating other risk factors of HF (e.g. obesity, dysglycaemia) should be considered in order to prevent or delay the onset of HF. :gg-llgls
Empaglifiozin should be considered in patients with type 2 diabetes in order to prevent or delay the onset of HF and prolong life. 130
ACE-| is recommended in patients with asymptomatic LV systolic dysfunction and a history of myocardial infarction in order to 5, 144,
prevent or delay the onset of HF and prolong life. 145
ACE-| is recommended in patients with asymptomatic LV systolic dysfunction without a history of myocardial infarction, in order 5
to prevent or delay the onset of HF.
ACE-I should be considered in patients with stable CAD even if they do not have LV systolic dysfunction, in order to prevent

142

or delay the onset of HF.
Beta-blocker is recommended in patients with asymptomatic LV systolic dysfunction and a history of myocardial infarction, in 146

order to prevent or delay the onset of HF or prolong life.




Exercise

Recommendations Class* | Level® Ref¢

It is recommended that regular
aerobic exercise is encouraged
in patients with HF to improve
functional capacity and symptoms.

321,
618-621

It is recommended that regular
aerobic exercise is encouraged in
stable patients with HFrEF to reduce
the risk of HF hospitalization.

618,619

It is recommended that patients with
HF are enrolled in a multidisciplinary
care management programme to
reduce the risk of HF hospitalization
and mortality.

622-625




Device Therapy for Heart
Failure

ICD
Sudden Death
Prophylaxis

CRT LVAD
Refractory Heart Destination or
Failure Bridge




Complex Device Therapy - ICD

ICD is recommended in patients:
a) with asymptomatic LV systolic dysfunction (LVEF <30%) of ischaemic origin, who are at least 40 days after acute
myocardial infarction, 14,
b) with asymptomatic non-ischaemic dilated cardiomyopathy (LVEF <30%), who receive OMT therapy, 156-158

in order to prevent sudden death and prolong Ife.




Complex Device Therapy - CRT

Recommendations Ref¢
CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration =150 msec and LBBB QRS 21-272
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.
CRT should be considered for symptomatic patients with HF in sinus rhythm with a QRS duration 2150 msec and non-LBBB 2%61-272
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.
CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration of 130149 msec and LBBB QRS 26,273
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality. '
CRT may be considered for symptomatic patients with HF in sinus rhythm with a QRS duration of 130-149 msec and non-LBBB 2%6.273
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality. .
CRT rather than RV pacing is recommended for patients with HFrEF regardless of NYHA class who have an indication for ventricular 274-277
pacing and high degree AV block in order to reduce morbidity. This includes patients with AF (see Section 10.1).
CRT should be considered for patients with LVEF <35% in NYHA Class lll-IV* despite OMT in order to improve symptoms and 275
reduce morbidity and mortality, if they are in AF and have a QRS duration 2130 msec provided a strategy to ensure bi-ventricular s

S fphs : 278-281
capture is in place or the patient is expected to return to sinus rhythm,
Patients with HFrEF who have received a conventional pacemaker or an ICD and subsequently develop worsening HF despite OMT 28
and who have a high proportion of RV pacing may be considered for upgrade to CRT.This does not apply to patients with stable HF.

266,

CRT is contra-indicated in patients with a QRS duration < 130 msec.

283-285




Elderly HF patients — follow up

Monitor frailty and seek and address reversible causes (cardiovascular
and non-cardiovascular) of deterioration in frailty score.

Medication review: optimize doses of heart failure medication slowly and
with frequent monitoring of clinical status. Reduce polypharmacy; number,
doses and complexity of regime. Consider stopping medication without an
immediate effect on symptom relief or quality of life (such as statin). Review
the timing and dose of diuretic therapy to reduce risk of incontinence.

Consider need to refer to specialist care of the elderly team and to
general practitioner and social worker, etc. for follow-up and support for
the patient and his/her family.




HF — End of Life Care

Progressive functional decline (physical and mental) and dependence in
most activities of daily living.

Severe heart failure symptoms with poor quality of life despite optimal
pharmacological and non-pharmacological therapies.

Frequent admissions to hospital or other serious episodes of
decompensation despite optimal treatment.

Heart transplantation and mechanical circulatory support ruled out.

Cardiac cachexia.

Clinically judged to be close to end of life.




Palliative Care Service in HF

Focus on improving or maintaining the quality of life of a patient and his/
her family as well as possible until he/she dies.

Frequent assessment of symptoms (including dyspnoea and pain)
resulting from advanced heart failure and other co-morbidities and focus

on symptom relief.

Access for the patient and his/her family to psychological support and
spiritual care according to need.

Advanced care planning, taking account of preferences for place of
death and resuscitation (which may include deactivating devices, such as
pacemaker and/or implantable cardioverter defibrillator).
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