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HF is a syndrome caused by cardiac dysfunction,
generally resulting from myocardial muscle dys-
function or loss and characterized by either LV di-
lation or hypertrophy or both. Whether the
dysfunction is primarily systolic or diastolic or
mixed, it leads to neurohormonal and circulatory
abnormalities, usually resulting in characteristic
symptoms such as fluid retention, shortness of
breath, and fatigue, especially on exertion. In the
absence of appropriate therapeutic intervention,
HF is usually progressive at the level of both car-
diac function and clinical symptoms. The severity
of clinical symptoms may vary substantially dur-
ing the course of the disease process and may
not correlate with changes in underlying cardiac
function. Although HF is progressive and often fa-
tal, patients can be stabilized and myocardial dys-
function and remodeling may improve, either
spontaneously or as a consequence of therapy. In
physiologic terms, HF is a syndrome characterized
by either or both pulmonary and systemic venous
congestion and/or inadequate peripheral oxygen
delivery, at rest or during stress, caused by cardiac
dysfunction.

Definition of HF

Definition of HF

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.
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2. Definition of HF
HF is a complex clinical syndrome that results from any
structural or functional impairment of ventricular filling or
ejection of blood. The cardinal manifestations of HF are
dyspnea and fatigue, which may limit exercise tolerance,
and fluid retention. which may lead to pulmonary and/
or splanchnic congestion andfor peripheral cdema. Some
patients have exercise intolerance but little evidence of fluid
retention, whereas others complain primarily of edema,
dyspnea, or fatigue. Because some patients present without

signs or symptoms of volume overload, the term “heart
failure™ is preferred over “congestive heart failure.” There
is no single diagnostic test for HF because it is largely a
clinical diagnosis based on a careful history and physical
examination.

The clinical syndrome of HF may result from disorders
of the pericardium. myocardium. endocardium, heart valves,
or great vessels or from certain metabolic abnormalities, but
most patients with HF have symptoms due to impaired left
ventricular (LV) myocardial function. It should be emphasized

2010 HFSA; 2016 ESC; 2012 ACC/AHA; HF guideline
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Definition of HF

1. Asyndrome caused by cardiac dysfunction

2. Leads to circulatory abnormalities and
neurohormonal abnormality

3. Resulting in typical symptoms of
Congestion

Poor perfusion

a. Common pathway from any causes

b. Progressive, vicious cycle Dyspnea fatigue swelling

c. Systemic maladaptation

Diagnosis of HF

=Clinical diagnosis
=Lack of uniform diagnostic criteria

=Relying on physician to show
1. Cardiac dysfunction
T LVEDP, »LCO, Tfilling pressure

2. Typical symptoms
Dyspnea, fatigue, swelling
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Framingham Criteria for Congestive Heart Failure

Table 1. Criteria of CHF . *

Masor CRITERIA
Paroxysmal nocturnal dyspnea or orthopnea Zip, The
Neck-vein distention %
Rales # New England
Cardiomegaly . .
Acute pulmonary edema ]’9.};]{231.. 2f MES.].'LC}.{.]C
s, gallop ==
Increased venous pressure ->16 ¢m of water

Circulation time =25 sec
Hepatojugular reflux

angn 55

Original A

Minor CRITERIA

Ankle edema

Night cough

Dyspnea on exertion

Hepatomegaly Speciel Artiche
Pleural effusion RS

Vital capacity | ¥s from maximum
Tachycardia (rate of =120/min}
MAJOR OR MINOR CRITERION
Weight loss =4.5 kg in 5 days in response to
treatment Medical Iteligence

e

*For establishing a definite diagnosis of congestive heart failure in this study, 2
major or | major & 2 minor criteria had to be present concurrently.

NEJM 1971
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EF is important in classification of pts with HF because of
differing patient demographics and response to therapies.

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

(HFrEF)
Type of HF HFrEF HFmrEF HFpEF
I | Symptoms  Signs* Symptoms £ Signs® Symptoms + Signs*

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

|"_‘ 3 |_ |. Elevated levels of natriuretic peptides"; |. Elevated levels of natriuretic peptidesh;

= 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.

“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.

mull—ialﬂvﬁu? 2016 ESC HF guideline
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Issue of Diagnosis of HFpEF

= HF diagnosis is based on “typical symptoms” and “abnormal cardiac”
= “typical symptoms” - BNP may help declare congestion
= “abnormal cardiac” > LVEF > 50%
-> Diastology grading is far from perfect
- LAE, LVH, E/E’ may from other causes

= Abnormalities of systolic and diastolic dysfunction coexist, irrespective of EF.

Chulalongkorn

HF with EF 40-50%

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®

5 2 | LVEF <40% LVEF 40-49% LVEF =50%

|“_‘ 3 |_ 1. 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.

*Signs may not be present in the early stages of HF (especially in HFpEF) and in patients treated with diuretics.

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




BNP

= Derived from a common 108-amino acid precursor peptide of proBNP

= Numerous triggers include myocardial stretch
= “A1C of HF”

= Useful to support clinical judgment for diagnosis of HF

= Better for exclusion of HF more than diagnosis of HF

= Can elevate from wide variety of cardiac and non-cardiac causes

= Useful for prognosis

BNPs is recommended for ruling-out HF

Non-acute setting
BNP < 35 pg/mL
NT-proBNP) <125 pg/mL

Acute setting
BNP <100 pg/mL
NT-proBNP) <300 pg/mL

NPV of 94-98 %
PPV of 50-60 %

g@g\%ﬁsc F guideline. 2012 AHA/ACC HF guideline
FAILURE

Table 8. Selected Causes of Elevated Natriuretic Peptide
Concentrations

Cardiac

* Heart failure, including RV syndromes

* Acute coronary syndrome

* Heart muscle disease, including LVH

* Valvular heart disease

* Pericardial disease

* Afrial fibrillation

* Myocarditis

* Cardiac surgery

* Cardioversion

Noncardiac

* Advancing age

* Anemia

* Renal failure

* Pulmonary: obstructive sleep apnea, severe pneumonia, pulmonary
hypertension

 Critical illness

* Bacterial sepsis

* Severe bums

« Toxic-metabolic insults, including cancer chemotherapy and envenomation
LVH indicates left and RV, right

7/31/2016
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Classification of HF

Acute rEF, pEF, mrEF Stage
Chronic (improved EF) A, B CD Warm-Wet-Cold -Dry
NYHA fn class Ischemic Left Ventricle DUl .
. . . . Hypertrophic
1AL, 1V Non-ischemic Right Ventricle .
Restrictive
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Confusing terms

= Acute pulmonary edema # acute heart failure
= Cardiomyopathy # LV dysfunction # heart failure

= Diastolic dysfunction # HFpEF
= The term diastolic dysfunction refers to abnormalities in LV filling secondary to altered
compliance, relaxation, and/or recoil. Abnormalities in diastolic function can occur in
the presence or absence of a clinical syndrome of heart failure and with normal or abnormal
systolic function

= Systolic dysfunction = HFrEF
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Acute pulmonary edema
# acute heart failure

Hypertensive AHF

PULMONARY
OEDEMA

H“EKR“? Figure 3 Clinical classification of acute heart failure. Modified
from reference 205.

Cardiomyopathy is a pure myocyte disease

Cardiomyopathy & % | o s

“a heterogeneous group of diseases of the

myocardium associated with mechanical and/or @~ .F:.;__- ——
ame (=l K
electrical dysfunction, which usually exhibit — e
inappropriate ventricular hypertrophy or dilatation, it e
due to a variety of etiologies that frequently are Tl
genetic. T e,
B [Cardomyopaties |
DoM ] [ARVE] [ReM ] [Unciassites
A
(Fomigestc ] 7 [Novfemsaiorgensc |
Circulation. 2006;113:1807-1816.
Chsiuimnstam European Heart Journal 2008;29: 270-276. Unideruited | [ Disnsse subtype” | [ iacpatic | [ Dissase sibtps” |
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The MOGE(S) Classification of
Cardiomyopathy for Clinicians

=
8 M G 3 S
< MORPHO-FUNCTIONAL GENETIC INHERITANCE ETIOLOGY STAGE
] PHENOTYPE PATTERN
4} Proband's Clinical history Genetic counseling Clinical Genetic testing Functional
= cardiomyopathy and evaluation with pedigree family screening in the proband status
= (CM) diagnosis ACC/AHA,
=8 (DCM, HCM, RCM, Organ - Affected, NYHA
£ ARVC/D, LVNO) involvement: asymptomatic
K Extracardiac Familial  Non-familial; relative Positive Negative
I organs/tissues Phenotypically | unaware of
sporadic the disease

Multidisciplinary Inheritance Informative  —Relatives Cascade New tests

evaluation AD, AR XL and non- with ECG genetic novel

according per (RorD) or informative and/or Echo testing in genes

clinical needs Matrilineal families abnormalities relatives

or diagnostic

hypothesis Consultant ~ —Healthy family Regular

T SEm mofiioring | | My.p O Gap Eg-mykzip valsosnetisLuna Scan
history ECG and ECHO

| ﬁgﬁﬁqﬂl4;64:304—18.
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Dilated Cardiomyopathy

=Mixed myocyte disease after exclude primary cardiomyopathy
= AHA Definitions and Classification of the Cardiomyopathies

=A large group of heterogeneous myocardial disorders, characterized by
ventricular dilation and depressed myocardial contractility in the absence of
abnormal loading conditions.

= ACC/AHA HF guideline 2012

= Valvular or hypertensive condition causing dilated LV should not be called DCM.

*Nonischemic CM # DCM
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Etiology of HF

TABLE 1. FinaL DiacNoses 18 1230 PATIENTS
WITH INITIALLY UNEXPLAINED CARDIOMYOPATHY.

DiaGnosts Nusmzzr (%)

. N _ _ Cardiomyopathy due to substance abuse 37(3)
Idiopathic cardiomyopathy 616 (50) Chronic alcohol abuse 28
Myocardiris 111 (9) Cocaine abuse 9
Ischemic hearr disease 91 {7) Cardi spathy due to ibicin therapy 15 (1)
Casdiomyopathy due to infiltrative myo- 59 (5) Cardiomyopathy due to other causes 117 {10)

cardial disease Restrictive cardiomyoparhy 28
idosi 36 Familial cardiomyopathy 25

Sarcoidosis 14 i

Hemochromarosis 9 i B
Peripartum cardiomyopaths 51 (4 Thyroid disease 7
Cardi (4 du:nt‘y : ”:4; Carcinoid 2

N M Pheochromocytoma 1
Candiomyopathy due o infection with the 45 (4) v 1
human immunodeficiency virus Newromuscular disease 7
Cardiomyopathy due to connective-tissue 39 (3) Neoplastic heart discase 6
disease Congeniral heart disease 4

12 Complication of coronary-artery bypass 4

Sysremic lupus eryvthematosus 9

Marfan's 3 Radiarion 3

Polvarteritis nodosum 3 Critical illness 3

Dermaromyosiris or polymyositis 3 Endomyocardial fibroelastosis 1

Nonspecific connecrive-rissue discase 3 Thrombotic thrombocytopenic purpura 1

kylosing spondyliri 2 Rheumaric carditis 1
: N Engl J Med 2000;342: 1077-84
1
1

. HF clinic:
(n=113) W King chulalongkorn Memorial Hospital

M |schemic

Others  |= 2

Nonischemic

Nonischemic (n = 82)

EtOH 1
ARVD 1
Congenital 2
Valvular 4
LVNC 7
Familial 2
Peripartum 3
Idiopathic/DCM

Chulalangkorn 0 20 40 60 80
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“Typical symptoms”

» R/O other causes of dyspnea: COPD, deconditioning, obesity, ESRD,
interstitial lung, ARDS

» R/O other cardiac causes that has specific treatment: PH, valves,
mass, myoma, arrhythmia

Ischemic Non-Ischemic

ACS
Valvular Primary cardiomyopath
Stable CAD Hypertensive y yop y

Stunt Infiltrative
- Toxin Dilated / Hyperfrophic /Restrictive
Hibernation Rheumatologic
Endocrine p
Scel Sericorelu Genetic DCM, LVNC, ARVD etc

Etc Acquire Myocarditis

Stress induced

\—Y—} Peripartum

. Tachycardia
Secondary cardiomyopathy Eic Y
Systemic disease or non myocardial cause involving the heart

Conclusion

= HF is a clinical syndrome cause by cardiac dysfunction and typical symptoms

= EF is commonly used to classified patients
= There are many causes/etiologies of HF

= Non-ischemic cardiomyopathy is not the same as DCM
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Thank you

aekarach.a@chula.ac.th

SERVICE

Inpatient
Outpatient
Procedure

HF PROGRAM EDUCATION
Advanced Heart Failure C-HF annual meeting
Mechanical Circulatory Support HF fellow (2017)
Heart Transplantation ADVOCACY RN training (2017)

HFCT (heart failure council of Thailand)
Patient booklet
HF network

RESEARCH
Registries
Industrial sponsor
Care delivery
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

1. Clinical history:
History of CAD (ML revascularization)

Jugular venous dilatation
Laterally dis apical beat

3.ECG:
Any abnormality

\Al absent
— %
v \
NATRIURETIC PEPTIDES
No HF unlikely:

+NTproBNP 2125 pgml. ~ ——=  consider other
*BNP 235 pg/ml. diagnosis

Assessment
of natriuretic
peptides not routinely
done in cinical
practice

e as sl

If HF confirmed (based on all available data).
determine aetiology and start appropriate treatment

Figure 4.1 Diagnostic sigorithm for & diagnosis of heart faure of non-acute orset
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Echo dx criteria for HFpEF

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
cause for the clinical presentation. Key structural alterations are a
left atrial volume index (LAVI) >34 mL/m? or a left ventricular
mass index (LVMI) >115 g/m? for males and >95 g/m? for fe-
males.>¢"72 Key functional alterations are an E/e’ >13 and a
mean e’ septal and lateral wall <9 cm/s.554770-7280-84 Other (indir-
ect) echocardiographically derived measurements are longitudinal
strain or tricuspid regurgitation velocity (T FW}.?:LB1 An overview

15



