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Classes of Definition Suggested wording to
recommendations use

--I T I evelofevidene
B I | evel of Data derived from multiple randomized
evidence A | clinical trials or meta-analyses.
Data derived from a single randomized
Level of - i .
. clinical trial or large non-randomized
evidence B A
studies.

Level of Consensus of opinion of the experts and/
or small studies, retrospective studies,
evidence C
registries.
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Guidelines summarize and evaluate all available evidence at the
time of the writing process. The aim of assisting health
professionals.

for an individual patient with a given condition, taking into account
the impact on outcome, as well as the riskbenefit ratio of particular
diagnostic or therapeutic means. Guidelines and recommendations

should help health professionals to make decisions in their daily
practice. However, the final decisions concerning an individual pa-
tient must be made by the responsible health professional(s) in con-
sultation with the patient and caregiver as appropriate.

The aim of this document is to provide practical, evidence-based
guidelines for the diagnosis and treatment of HF. The principal
changes from the 2012 guidelines relate to:

1. ‘HF with midrange EF (HFmrEF)’
2

. Clear recommendations on the diagnostic criteria
Dx in non-acute setting

. Recommendations for asymptomatic LV dysfunction
. sacubitril/valsartan (ARNIs);

. Modified indications for CRT

. time to therapy in AHF

N oo o AW

. Warm wet cold dry
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3.1 Definition of heart failure

HF is a clinical syndrome characterized by typical symptoms
(e.g. breathlessness, ankle swelling and fatigue) that may be accom-
panied by signs (e.g. elevated jugular venous pressure, pulmonary
crackles and peripheral oedema) caused by a structural and/or func-
tional cardiac abnormality, resulting in a reduced cardiac output and/
or elevated intracardiac pressures at rest or during stress.




Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction

(HFrEF)
Type of HF HFrEF HFmrEF HFpEF
1 | Symptoms  Signs* Symptoms % Signs® Symptoms = Signs*

< 2 | LVEF <40% LVEF 40-49% LVEF =50%

I

= 3| . Elevated levels of natriuretic peptides®; . Elevated levels of natriuretic peptides;

< 2. At least one additional criterion: 2. At least one additional criterion:

© 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 = lef ventricular ejection fraction; LVH = left ventricular hypertrophy; NT-proBNP = N-terminal
pro-B type natriuretic peptide.
*Signs may not be present in the early stages of HF (especially in HFpEF) and in patients treated with diuretics.
*BNP=35 pg/ml and/or NT-proBNP =125 pg/mL.

(Table 3.7). Patients with an LVEF in the range of 40—49% represent
a ‘grey area’, which we now define as HFmrEF (Table 3.7). Differen-
tiation of patients with HF based on LVEF is important due to
different underlying aetiologies, demographics, co-morbidities and
response to therapies.® Most clinical trials published after 1990 se-

BNP > 35 pg/mL
NT-proBNP > 125 pg/mL

Acute setting
BNP > 100 pg/mL
NT-proBNP > 300 pg

NPV 94 — 98%
PPV 50-65%

PATIENT WITH SUSPECTED HF*
(non-acute onset)

v

ASSESSMENT OF HF PROBABILITY

1. Clinical history:
History of CAD (M, revascularization)
History of arteral hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paraxysmal nocturnal dysproea

2. Physical examination:
Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilaation

Laterally disphaced/broadened apical beat

3.ECG:
Any abnormality
' Al absent
y =1 present J
'
Assessment ¢
iy ' NATRIURETIC PEPTIDES
;" M'ﬂ(""ﬂ; o No HE unlikely:
TR L e o
piaceice i +BNP 235 pg/mL diagnosis
'
'
' Yes
'
v v
Normal**

ECHOCARDIOGRAPHY

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

-~

Akt
The plasma concentration of natriuretic peptides (NPs) can be used

as an initial diagnostic test, especially in the non-acute setting when
echocardiography is not immediately available. Elevated NPs help
establish an initial working diagnosis, identifying those who require
further cardiac investigation; patients with values below the cut-
point for the exclusion of important cardiac dysfunction do not
require echocardiography (see also Section 4.3 and Section 12).

v All absent
Chronic setting ; e [
BNP > 35 pg/mL —— E NATRIURETIC PEPTIDES =
NT-proBNP > 125 pg/ mL ”’:;::'::;{:g,""’ ! « NT:proBNP 2125 pg/ml. 2 <ungi4er?u[ir
Acute setting practce ! SHE ispe Sameee
BNP > 100 pg/mL ; Yes
NT-proBNP > 300 pg Y ’ -
ECHOCARDIOGRAPHY g

NPV 94 — 98%
PPV 50-65%

determine aetiology and start appropriate treatment

PATIENT WITH SUSPECTED HF*
(non-acute onset)

v

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (M, revascularization)
History of arteral hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paraxysmal nocturnal dysproea

The next step comprises an advanced workup in case of initial evi-
dence of HFpEF/HFmrEF and consists of objective demonstration of
structural and/or functional alterations of the heart as the underlying

tion
- . . broadened apical beat
cause for the clinical presentation. Key structural alterations are a

left atrial volume index (LAVI) >34 mL/m” or a left ventricular

vious guidelines, because of the inclusion of new data published in
recent reports, in particular by Cabarello et al.”®

mass index (LVMI) =115 g/m® for males and >95 g/m? for fe- A sbemnt
males83:6%72 Key functional alterations are an E/e’ =13 and a SEST [

mean e’ septal and lateral wall <9 cm/s.5>67 70728084 Oyther (indir- NATRIURETIC PEPTIDES

ect) echocardiographically derived measurements are longitudinal « NTproBNP 2125 pgil. 2 cs&::fﬁ,
strain or tricuspid regurgitation velocity (TRV).”*% An overview * BNP 235 py/mL dagnosis
of normal and abnormal values for echocardiographic parameters s

related to diastolic function is presented in Web Table 4.3. Not all )

of the recommended values are identical to those published in pre- B AR DIOCRATTY Normal'e

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment
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12. Acute heart failure

12.1 Definition and classification

AHF refers to rapid onset or worsening of symptoms and/or signs
of HF. It is a life-threatening medical condition requiring urgent

evaluation and treatment, typically leading to urgent hospital
admission.

A large number of overlapping classifications of AHF based on dif-
ferent criteria have been pro |:|cnsed.510'513 In practice the most use-
ful classifications are those based on clinical presentation at
admission, allowing clinicians to identify patients at high risk of com-
plications and to direct management at specific targets, which cre-
ates a pathway for personalized care in the AHF setting. In most
cases, patients with AHF present with either preserved (90—-140

9/27/2016



Urgent phase
after first medical
contact

Immediate phase
ial 60-120 minutes)

Patient with suspected AHF
Circulatory support
1. Cardiogenic shock ? ———” + pharmacological
Yes X
* mechanical
No
2. Respiratory failure ? — Ventilatory support
Yes * oxygen
No * non-invasive positive

pressure ventilation
(CPAP, BiPAP)

* mechanical ventilation

Immediate stabilization
and transfer to ICU/CCU

Immediate phase
(initial 60-120 minutes)

Immediate stabilization
and transfer to ICU/CCU

TIPIOD

Identification of acute
aetiology:

acute Coronary syndrome
Hypertension emergency
Arrhythmia

acute Mechanical cause*
Pulmonary embolism

e

No

\ Yes

Immediate initiation
of specific treatment

Follow detailed recommendations
in the specific ESC Guidelines

Diagnostic work-up to confirm AHF

Clinical ion to select op

Figure 12.2 Initial management of a patient with acute heart failure. *Acute mechanical cause: myocardial rupture complicating acute coronar
syndrome (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, see above.

9/27/2016
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PATIENT WITH ACUTE HEART FAILURE

Bedside assessment to identify haemodynamic profiles

PRESENCE OF CONGESTION:?

YES
(95% of all AHF patiencs) (5% of all AHF patients)

‘Wet’ patient ‘Dry’ patient

! !

ADEQUATE PERIPHERAL PERFUSION?

'
{

[ SN
ves | \\ NO YES / \Ng

Clinical classification can be based on bedside physical examination
in order to detect the presence of clinical symptoms/signs of conges-
tion (‘wet’ vs. ‘dry’ if present vs. absent) and/or peripheral hypoperfu-
sion (‘cold’ vs. ‘warm’ if present vs. absent) (Figure 12.1).>"**"> The
combination of these options identifies four groups: warm and wet

rfused and congested) —most commonly present: cold and

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

I:
HYPOPERFUSION (+)
= Cold sweated extremities
in: Oliguria
- Mental confusion
tio Dizziness
sic Narrow pulse pressure COLD-DRY COLD WET
co
(w
e
- Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension.

11



for the f patients with acute heart failure: pharmacotherapy
Recommendations | Class* | Level® | Ref*
Diuretics

Intravenous loop diuretics are recommended for all patients with AHF admicted with signs/symptoms of fluid overload to

kis o urine output, renal function and electrolytes during
use of iv. diuretics.

I patients with new-onset AHF with ch HF iving oral diuretics the inicial
recommended dota shoukd ba 2040 g ix. orcsami for squbvalent; for thota on chronic duratc tharspy, il L.
dose should be at least equivalent to oral dose.

It is recommended to give diuretics either as intermittent boluses or as a cantinuous infusion, and the dose and duration
should be adjusted according to patients’ symproms and clinical status.

Combination of loep diuretic with either thiazide-type diuretic or spironolactone may be considered in patients with
resistant cedema or insufficient symptomatic response.

Vasodilators.

v, be comidered in AHF with SBF >30 memHg (and without sympromatic
hypotension).

Symptoms and blood pressure shoukd be monitored frequently during administration of Lv. vasodilators.

In patients with hypertensive AHF, iv. vasodilators as initial therapy to and reduce
congestion.

Inotropkc sz e " (PDE

Shart-term, Lv. infusion of b (SBP <90 mmHg) andlor signs!
symptoms of hypoperfusion despi filling status, to diat output, increase blood pressure, improve

peripheral perfusion and maintain end-organ

An intravenous infusion of levosimendan or a PDE Il inhibitor may be considered to reverse the effect of beta-blockade
fbeta-blackade is thought to be contributing to hypatension with subsequent hypoperfusion

Inotropic agents are not recommended unless the paient is ically hypotansive or hypope of
safety concern.

Vasopressors

A vasopressar (narepinephrine preferably) may be considered in patients who have cardiogenic shock, despite treatment
with another inotrape, to increase blood pressure and vital organ perfusion.

t to monitor ECG when using inotropic agents and vasopressors, as they can cause
arrhythmia, nlyoardn\ ischaemia, and in the case of levosimendan and PDE Il inhibitors also hypotension.

In such cases pr may be considered.

Thrombo-embolism

Thrombo-embolism p with LMWH) and with no
contra-indicaton to andicoagulation, o recuc the isk o deep venous thrombosis and pulmonary embolism.

Other drugs

For acute control of the ventricular rate In patients with atrial fibrillation:
2. digoxin andior beta-blockers should be considered as the firstine therapy*
b. amiodarone may be considered.

Opaces may be considered for cautious use to relieve dyspnoea and anxiety in patients with severe dyspoea but nausea
and hypopnea may oceur.
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Recommendations to prevent or delay the development of overt heart failure or prevent death before the onset of
symptoms
Recommendations Ref«
S - 126,129,
Treatment of hypertension is recommended to prevent or delay the onset of HF and prolong life. 150,151
Treatment with statins is recommended in patients with or at high-risk of CAD whether or not they have LV systolic 137140,
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 HE
Treating other risk factors of HF (e.g. obesity, dysglycaemia) should be considered in order to prevent or delay the onset of HE. Ilgg.—llllsl
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-l is recommended in patients with asymptomatic LY 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 arder 5
to prevent or delay the onset of HE
ACE-| 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.
ICD is recommended in patients:
) with asymptomatic LV systolic dysfunction (LVEF £30%) of ischaemic origin, who are at least 40 days after acute
myocardial infarction, 149,
b) with asymptomatic non-ischaemic dilated cardiomyopathy (LVEF £30%), who receive OMT therapy, 156-158
in order to prevent sudden death and prolong life.
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A high proportion of deaths among patients with HF, especially
those with milder symptoms, occur suddenly and unexpectedly.
Many of these are due to electrical disturbances, including ven-
tricular arrhythmias, bradycardia and asystole, although some are

Mild HF # low risk of dying
Consider patient’s view and their quality of life.
The absence of other diseases likely to cause death

Amiodarone does not reduce mortality in patients with HFrEF

dations for ir le cardioverter-defibrillator in patients with heart failure

P

Recomiry

Recommendations

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a
ventricular arrhythmia causing haemodynamic instability,and who are expected to survive for >| year with good functional status.

223-226

Primary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA

Class IIHII), and an LVEF <35% despite >3 months of OMT, provided they are expected to survive substantially longer than one

year with good functional status, and they have:

149, 156,
227

156,157,
227

158,228

+ IHD (unless they have had an Ml in the prior 40 days — see below).

«DCM.

ICD implantation is not recommended within 40 days of an Ml as implantation at this time does not improve prognosis.

ICD therapy is not recommended in patients in NYHA Class IV with severe symptoms refractory to pharmacological therapy

unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation. -3

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals

and the patient’s needs and clinical status may have changed. 234-238

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a Iib 239-241

bridge to an implanted device.

Subcutaneous defibrillators may be as effective as conventional
ICDs with a lower risk from the implantation procedure.*>%%7
They may be the preferred option for patients with difficult access
or who require ICD explantation due to infection. Patients must be
carefully selected, as they have limited capacity to treat serious bra-
dyarrhythmia and can deliver neither antitachycardia pacing nor
CRT. Substantial RCTs with these devices and more data on safety
and efficacy are awaited.”%>*?

14
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Q: Who should get CRT
A: Dyssynchrony

After optimal medical Rx
Wide QRS ( > 120-150 msec)
LVEF < 35%

LBBB
HF stable class II-IV
Sinus rhythm

MUSTIC, MIRACLE, CONTAK, CARE-HF, COMPANION
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2013 ACC/AHA Guidelines for Management of HF: :CRT
i 7 ) !

NYHA class lll & Special CRT
LDie=at RYHAC sl Ambulatory class IV Indications
+ Anticipated to require
frequent ventricular
pacing (>40%)

« Atrial fibrillation, if
ventricular pacing is
required and rate
control will result in
near 100%
ventricular pacing
with CRT

Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

Recommendations Ref<
CRT is recommended m atic paftients with HF g sinus rhythm a QRS duratidg >150 mse: LBBB QI 2%1-272
morphology and with L\EF <35% Yespite OMT in order to i mptoms and reduce morbidity and mortatity:
CRT should be considered for symptomatic patients with HF in sinus rhythm with a QRS duration 2150 msec and non-LBBB 2%1-272
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 130-149 msec and LBBB QRS 266.273
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 266,273
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 > 130 msec provided a strategy to ensure bi-ventricular 278—2h|
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 282
and who have a high proportion of RV pacing may be considered for upgrade to CRT.This does not apply to patients with stable HFE

. . L - . 266,
CRT is contra-indicated in patients with a QRS duration < 130 msec. 283285

16
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Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

Recommendations Class® | Level® | Refc

CRT is recommended for atic patients with HF in sinus rhythm with a QRS duration =150 msec and LBBB QRS

morphology and with LVEK <35% gespite OMT in order to improve symptoms and reduce morbidity and mortality. 261-272

CRT should be considered for symptomatic patients with HF in sinus rhythm with a QRS duration >150 msec and non-LBBB

41-7
QRS morphology and with LVEF <35 g

Most studies of CRT have specified that the LVEF should be <<35%,
CRT is recommended for symptomat 267 268,269 ) .
morphology and with LVEF <35% des but RAFT*" and MADIT-CRT specified an LVEF <<30%, while

CRT may be considered for symptom REVERSE?"~%72 specified <<40% and BLOCK-HF*™* <50%. Rela-
QRS morphology and with LVEF <35!

tively few patients with an LVEF of 35—40% have been randomized,
CRT rather than RV pacing is recomm

pacing and high degree AV block in ort but an individual participant data (IPD) meta-analysis suggests no
CRT should be considered for patien diminution of the effect of CRT in this group.”®
reduce morbidity and mortality, if they Q pi ategy

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

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. 81
- - S . . 266,
CRT is contra-indicated in patients with a QRS duration < |30 msec. 283285

Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

Recommendations

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration >150 msec and LBBB QRS
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
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
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT may be conridarad fnnsymneanaric narinnes wirk LIE in rinye chushes wich 2 (D€ disarinn Af13 140 mear and nan | DOD

(@mophoos  The Echo-CRT?#*%% trial and an IPD meta-analysis®®® suggest
CRT rather than |

|pacnganhignd - possible harm from CRT when QRS duration is <130 ms, thus im-

ey Plantation of CRT is not recommended if QRS duration is <130

capture s in plac |T|S.266'283'284

Patients with HFr._.
and who have a high proportion of RV pacing may be considered for upgrade to CRT.This does not apply to patients with stable HFE

CRT is contra-indicated in patients with a QRS durar.iosec.
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Recommendations for cardiac imaging in patients with suspected or established heart failure

Recommendations

TTEs for of mpocardal
2 dagnosis of cither HFrEF, HFmrEF or HFpEF

with suspected HF in order to establish

pharmacological and device (ICD, CRT) treatment recommended for HFrEF

TTE is recommended to assess LVEF in order to identify patients with HF who would be suitable for evidence-based

considered in a TTE protocol i in order

diseas fo tests in patients with heart failure
an already established diagnosis of either HFrEF, HFmrEF o HFpEF in orc
TTEE = ol 4% |Recommendations Class* | Level* | Ref*
potentially can damage myocardium (e.g, chemotherapy). patient with newly dagnosed
HE in order to evahiate the patienc’ suiabily for particular therapies, 1o detect reversible/treatable causes of HF and co-
Other techniques (including systolic tissue Doppler velocities and deform morbidities interfering with HF:

CMR is recommended for the assessment of myocardal structure and {

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

acoustic window and patients with complex congenital heart diseases (1 -m’:“t
CMR with LGE should be considered in patients with -TSH
Ny damage of squivocal clrical and cther imaging ~ferritn, TSAT =TIBC
CMRis for on of myocardal tissue in ¢
disease, Fabry disease i i and hae dagos e,
indications 1 CMR), pa when there i a cincal suspicion of 2 partcular pathology (see Table 34 on HF actiologes).
A 124e2d ECG s at with HF in order rhythm, hear and
Non-invasive seress imaging (CMR, stress SPECT,PET e ahtocusliies ThE eloemicion
ischaemia and viability in patients with HF and CAD (considered suitabl
revascularization. Exercise testing in patients with HF:
- apar foe mechanical circulatory suppore 1
Invasive coronary angiography is recommended in patients with HF and (eardiopulmonary exercise testing). 2
therapy or symptomatic ventricular arrhythmias or aborted cardiac arry g
revascularization) in order o establish the diagnosis of CAD and its sev awse 0.
- may be
Invasive coronary angiography should be considered in patients with HF
the presence of ischaemia in non-invasive stress tests (who are conside | CPe5¢ o e, thar destom.
5 . puimonary
order to estabish the dagnosis of CAD and its severity. becsii iy
Cardiac CT may be considered in patients with HF and fow to interme: | Right
non-invasive stress tests in order to rule out coronary artery stenosis. - patients with severe HF crculatory support
- shauld be considered in patients with d by order to confirm
of function is pule y nd ty dis
- in patients presenting with worsening HF symptoms ng episc 5o condered i opromacic despie ksl
important cardiovascular event: standard therapies and whose haemodynamic status is undlear.
- in patients with HF who have d evide
device implantation (ICD, CRT); svsasn 7
- in patents exposed to therapies which may damage the myocardiun | PO 0% s ko
Thoraic: puimonary pat 1

DISEASED MYOCARDIUM
lchaemic hear | Myocardal scar
bl Myocardal svinghdersaion
Epicardal coronary artery disease
‘Abnormal caronary microcirculagon
Endothell dysfuncrion
Toxic damage Recreational substance ab Alcohal, cocane scarcids.
Heavy mecals Copper.iron. lead, cobal.
Medations ot dup (e o). oo up 64 efrom momocre
ant-bmmatory drg, aesthecs,
Radiaton
Immune-medated | Relted to infection Bacteria, spirochaeces, gl protozoa. parasites (Chagas disease,rickertsae. viruses (HIVIAIDS).
and inflaromatory  [\eretared to infection Lymphocyticigant cell myocardits, autoimmune diseases (e, Graves’ disease, rheuratoid
damage arthrids, connective i mainly syscemic lupus er .
cosinophili myocardics (Churg-Strauss).
Ifitration Related to malignancy Direct infilrations and metascases
Not refated to malignancy ‘Amyloidosi,sarcidosis. raemochromatess (ron), glycogen storage diseases (e.g,Pompe disease).
Iysotomal storage diseases (ug Fabry disease)
Mesabolc Hormonal Tryroid disesses, parathyrold discases,acromegaly GH deficiency, hypercortsolaemia, Cann's
derangements disease, Addison disease, diabetes, pathologies related
to pregrancy and peripartum.
Notritonal Deficencies in thimine, L-camiting, seleniu, ron, phosphases, cacium, complex malnutrition
(e.g malignancy, AIDS, anorexia nervosa), obesity.
‘Genetic abnormaliies | Diverse forms HCM,DCH, LY ARVC,rescri yopathy (for
expert documents), muscular dystrophies and minopathies.
ABNORMAL LOADING CONDITIONS
Hypertension
Valve and Acquired Mitral,sortic, tricuspid and pulmonary valve diseases.
s | Coneenial Acraland verricular seprum defects detals see 8 resp
endomyocardial Pericardal efiusion
pathalogies Endossyocardal HES, EMF endocardial fibroelascosis.
High outpur smtes e Joosis, Pagecs d T
Volume overload Renal falure. atrogeni fluid overload
ARRHYTHMIAS
Tachyarrhythmas | [ Acral vetricubr arrhythas.
[Bradyarrhyhmias | | Snus node dystunctions,conduction disorders.
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