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Definition of heart failure

abnormality of cardiac structure or function

leading to

failure of the heart to deliver oxygen at a rate
commensurate with the requirements of the

metabolizing tissues
(or only at the expense of increased filling pressures)

— | T

Fluid overload reduced oxygen delivery

. compensatio :
(‘backward failure’) Sdontation (forward failure’)




Table & Symptoms and signs typical of heart failure

Symptoms Signs
Typical More specific
Breathlessness Elevated jugular vencus pressure
Orthopnoea Hepatojugular reflux
Paroxysmal nocturnal dyspnoea Third heart sound (gallop rhythm)
Reduced exercise tolerance Laterally displaced apical impulse

Fatigue, tiredness, increased

time to recover after exercise

Ankle swelling
Less typical Less specific
Mocturnal cough Weight gain (>2 kgiweek)
Wheezing Weight loss (in advanced HF)
Bloated feeling Tissue wasting (cachexia)
Loss of appetite Cardiac murmur
Confusion (especially in the elderly) Peripheral cedema (ankle,
Depression sacral, scrotal)
Palpitation Pulmonary crepitations
Dizziness Pleural effusion
Syncope Tachycardia
Bendopnea® Irregular pulse
Tachypnoea
Cheyne-5tokes respiration
Hepatomegaly
Ascites

Cold extremities
Oliguria

Marrow pulse pressure

HF = heart failure.
*This E:fI'I"I?tQF‘I'I of advanced HF corresponds to shortness of breath when leaning
forward.®
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OpoAoyia Kapdiaknc AvemapKeLla

1) Kataraén KA ocoupwva pe t 2uotoAikn Asitoupyia tng Aptotepac KotAiacg kat to KE

2) Katartaén KA coupwva ue tn Baputnta
NYHA
Stages A, B, C, D
Killip Class

«llpoxwpnUEVN» (severe symptoms, recurrent decompensation and severe cardiac dysfunction)

Oceia
Aidyvwaon
3) AvaAoya pe to XpOovo/Tpomo eupavions Kai
AVTIMETWTTION
Xpovia

1 Understand HF

Class A-D
Class I-IV @ @ What level of problems
does the healthcare

How severe Fatigued  No chestpain provider see?

are the patient's or okay with or palpitation?
activity?
symptoms?

S &

Unusual shortness Comfortable
of breath? at rest?




Definition of heart failure with reduced ejection fraction,
ejection fraction and preserved ejection fraction

Mid Range -> Mildly Reduced

Type of HF HFrEF HFpEF
1 Symptoms xSigns® Symptoms * Signs? Symptoms * Signs?@
2 LVEF <£40% LVEF 41-49%P LVEF 250%

< 3 - - e, Objective evidence of cardiac structural

E ,, \\ and/or functional

In:: | 1 abnormalities consistent with the

= \ J presence of LV diastolic

\\ ,/ dysfunction/raised LV filling pressures,

e including raised natriuretic peptides®

bFor the diagnosis of HFmrEF, the presence of other evidence of structural heart disease (e.g. increased left atrial size, LV hypertrophy or echocardiographic measures of
impaired LV filling) makes the diagnosis more likely.
‘For the diagnosis of HFpEF, the greater the number of abnormalities present, the higher the likelihood of HFpEF.



*(Of note, patients with a history of overtly reduced LVEF (<40%),
who later present with LVEF =50%, should be considered to have

recovered HFrEF or 'HF with improved LVEF (rather than HFpEF).

Continued treatment for HFrEF is recommended in these patients.””’

@ ESC ESC GUIDELINES
European Heart Journal (2021) 00, 1—-128
European Society doi:10.1093/eurheartj/ehab3é8

p
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure
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Table 9 Objective evidence of cardiac structural, functional and serological abnormalities consistent with the presence

of left ventricular diastolic dysfunction/raised left ventricular filling pressures

Parameter”
LY mass index
Relative wall thickness

LA volume index®

Ele’ ratio at rest®

PA systolic pressure
TR velocity at rest”

Threshold
=95 gim” (Female), 2115 g/m” (Male)
>0.42

=34 mL/m? (SR)

>125 (SR} or
=385 (AF) pg/mL
>35 (SR) or
>105 (AF) pgimL
>35 mmHg

>2.B mls

259,261

Comments

Although the presence of concentric LY remodelling or hypertrophy is
supportive, the absence of LV hypertrophy does not exdlude the diagno-
sis of HFpEF

In the absence of AF or valve disease, LA enlargement reflects chronically
elevated LV filling pressure (in the presence of AF, the threshold is

=40 mLim?)

Sensitivity 78%, specificity 59% for the presence of HFpEF by invasive
exercise testing, although reported accuracy has varied A higher cut-off
of 13 had lower sensitivity (463) but higher specificity (86%).7"*"""*
Up to 20% of patients with invasively proven HFpEF have MPs below
diagnostic thresholds, particularly in the presence of obesity

Sensitivity 54%, specificity 85% for the presence of HFpEF by invasive

Eexercise tEflﬁgB?'JH
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AtaotoAikn AvoAsrtoupyia

In patients with normal LV EF

1-Average Ele' > 14

2-5Septal &° velocity <= ¥ ecmis or
Lateral 8' valocity <10 cmis
3-TR velocity > 2.8 ms

d-LA volume index >34milim?

EETR 8

50% >508%
=50°% positive
positive posithve .‘
Diastolic .
Normal D!=SMII'E Indeterminate Dysfunction @
function T
0- 0



Clinical Variable | Values

H Heavy Body mass index > 30 kg/m? 2
‘ Hypertensive 2 or more antihypertensive medicines 1
F  Atrial Fibrillation Paroxysmal or Persistent 3
Pul Doppler Echocardiographic estimated
P v monary Pulmonary Artery Systolic Pressure > 35 1
Hypertension mmHg
E  Eider Age > 60 years 1
F Filling Pressure Doppler Echocardiographic E/e’ > 9 1
Sum
L EPER Seore (0-9)
Total Points 0 1 2 3 4 5 6 7 8 9

Probability of HFPEF 65 03 04 05 06 07 08 09 095
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AltaotoAikn Kapdiakn Avenapkeia

Yropyey;

O aocdcveic ue «dtaotoAikn» KA napouoialouvv diatapaxéc otn dtaotoAikn
Asttoupyia kat yaAaon tnc aploTEPAC KOLAIQC UE UETATOMLON MPOC TA ITAVW TNG
KaurtuAng mieong-oykou

Stiffness Constant

0.08
0.07+
0.06-
0.05-
0.04
0.03

0.02

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

0.014

0.00

:

Patients with Diastolic
Heart Failure

Controls

Diastolic Heart Failure — Abnormalities
in Active Relaxation and Passive Stiffness
of the Left Ventricle

Michael R. Zile, M.D., Catalin F. Baicu, Ph.D., and William H. Gaasch, M.D.




Kapdiakn Aventapkeia ue dtatnpnuevo kAaocua eéwdnoncg

Yrapyxet;

Yriapyet

l. Mepypagetal otic KatevGuvtnpieg Odnyisg

Il 2Ti¢ emdnuULoAoyIkEC peAETEC amoteAE( To LLoo Tou mAnSuouoU tn¢ KA

ll. Mapartnpouvtatl TUTIKES ALUOSUVOULKEG HETaBOAES (rt.x
TeAobLaoToALKWV TIECEWV TARPwONG)

IV. Mapatnpeitat evepyomnoinon tou veupooopuovikou aéova (pevivng-
ayyelotaoivnc aAdootepovng, ocuuradnTikoU VEUPLKOU CUCTHUATOC).

Permn ONgiokensin Oudost:
N QNGI0NSIN 0STUDNE,
o Ssiem (o pars)

v&\%‘\ wingg
adrenal glonds
oy

® 0
. -5 AL > > AL > Al dosterone
? iDkersIn o ¥ ok
' o 0T OkEr O

v

(o
mm\s\nogw ® @ANor =1eP
¥V

mHg

mHg

Norepinephrine
2500 pinep ) 300- BNP
800- * : | i) : .
3 2000+ 5 7001 . 25 50 75 100 12
= * S 6001 . LV Volume, ml
— 1500+ = I’ - ®) —— -
o . & 500- - O ~35% EF < 407
@ %) 'S
5 1000- o 5 40 -
> > 300
3 . ¢ % 8 O O O O O O O ~15%EF40-50%
o $ @ 200- L EEaE e
s - [y ¢
‘3 = ¢ 100- -
2 ®
0 ’ 0+ ‘ ® - 2014 2015 2016 2017 2018 2019 2020
Controls SHF Diastolic | Controls SHF Diastolic [
HF HF



HFpEF w¢
uetaBariko otadio

ntpo¢ tnv HFrEF
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LVEF o€ emLSNUIOAOYIKES ‘|
UEAETES

e )
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HFpEF kot goBapn |
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e

‘EKKEVTPN uneprpqpia ™me

apLoTEPAS KolAiaG O€ |
neputt@oels KA o€ |
unepraomodc o0 FEVELS
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Kapbiakn Aventapketa pe dtatnpnuévo kAaoua eéwdnong
Eivat eva uetaBatiko otadio otnv eé€Aén npoc¢ tn¢ HFrEF;

HFpEF wc¢ éexwprotn
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HFreF

Percentage of Patients (%)

- 80

~ 60

- 40

- 20

T T T T T T T ) T T T T ]

T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Ejection Fraction (%)

Influence of Ejection Fraction on Cardiovascular Qutcomes

in a Broad Spectrum of Heart Failure Patients

CHARM



Kapdiakn Aventapketla pe diatnpnuévo kAaoua eéwdnong
Eivai eva uetaBatiko otadio otnv e€€Atén npoc¢ tn¢ HFrEF;
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LV Pressure (mmHg)

Kapdiakn Aventapketla pe diatnpnuévo kAaoua eéwdnong
Eivat eva petaBartiko otadio otnv eé€Aén npoc tnc HFrEF;
Ala@opetikec Nettoupylkec/Atpoduvautkec Mapaustpot

End-systolic

pressure-volume

End-diastolic
pressure-volume

relationship
‘\

Amotoun KAion tn¢ KauruAng mieon¢ oykou
otnv teAoocuotoAn (Pelastance-
eAaototntac) o aodeveic ue HFpEF

Mewwuévn kAion tn¢ KaprtuAng riieon¢
6ykou otnv teAocuatoln ( Velastance-
eAaoctotntac) o aocdeveic HFrEF
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Kapdiakn Aventapketla pe diatnpnuévo kAaoua eéwdnong
Eivat eva petaBartiko otadio otnv eé€Aén npoc tnc HFrEF;
Alapopetikec Nettoupyikec/Aluoduvautkec Mapaustpot
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2021 HFrEF Therapeutic algorithm

©ESC



Pharmacological treatments indicated in patients with HFrEF @ ESC

Recommendations Class Level
An ACE-l is recommended for patients with HFrEF to reduce the risk of
HF hospitalization and death.

A beta-blocker is recommended for patients with stable HFrEF to reduce
the risk of HF hospitalization and death.

An MRA is recommended for patients with HFrEF to reduce the risk of
HF hospitalization and death.
Dapagliflozin or empagliflozin are recommended for patients with HFrEF
to reduce the risk of HF hospitalization and death.

Sacubitril/valsartan is recommended as a replacement for an ACE-l in
patients with HFrEF to reduce the risk of HF hospitalization and death.

£ ESC



Other pharmacological treatments indicated in selected @ ESC
patients with HFrEF (3)

Recommendations Class Level

Soluble guanylate cyclase receptor stimulator
Vericiguat may be considered in patients in NYHA class 1I-IV who have

had worsening HF despite treatment with an ACE-l (or ARNI), a beta-
blocker and an MRA to reduce the risk of CV mortality or HF
hospitalization.

Iib

Hydralazine and isosorbide dinitrate

Hydralazine and isosorbide dinitrate should be considered in self-

identified black patients with LVEF <35% or with an LVEF <45%

combined with a dilated left ventricle in NYHA class llI/IV despite lla B
treatment with an ACE-I (or ARNI), a beta-blocker and an MRA to reduce

the risk of HF hospitalization and death.

I ESC



To reduce HF hospitalization/mortality - for selected patients

Volume overload

|

SR with LBBB = 150 ms SR with LBBB 130—149 ms or non LBEB= 150 ms

| _ amwp ) |
lechaemic getiol Non-icchaemic detiol
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Aortic stenosis Mitral regurgitation ~ Heart rate SR>70 bpm Black Race ACE-I/ARNI intolerance
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Opiouoc¢ / opoAoyia / Aiayvwon
Ocsparmresia HFrEF

Ocparmrsia HFmMrEF

O¢parreia HFpEF

lNpoxwpnuévn KA (advance HF)
Oécia KA



Pharmacological treatments to be considered in patients with
(NYHA class 1I-1V) heart failure with mildly reduced ejection fraction

Recommendations Class®

Diuretics are recommended in patients with congestion and HFmrEF in

: : |
order to alleviate symptoms and signs.

An ACE-l may be considered for patients with HFmrEF to reduce the risk

of HF hospitalization and death. e
An ARB may be considered for patients with HFmrEF to reduce the risk of

e e lib
HF hospitalization and death.
A beta-blocker may be considered for patients with HFmrEF to reduce the b
risk of HF hospitalization and death.
An MRA may be considered for patients with HFmrEF to reduce the risk b
of HF hospitalization and death.
Sacubitril/valsartan may be considered for patients with HFmrEF to b

reduce the risk of HF hospitalization and death.

ACE-l = angiotensin-converting enzyme inhibitor; ARB = angiotensin-receptor blocker; MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association.
# Class of recommendations.  Level of evidence.



Opiouoc¢ / opoAoyia / Aiayvwon
Ocsparmresia HFrEF

Ocsparmrsia HFmrEF

Ocparmresia HFpEF

lNpoxwpnuévn KA (advance HF)
Oécia KA



Background to HFpEF

* Historical changes in nomenclature and lack of consensus on the optimal LVEF
cut-off to define the group of HF without overtly reduced LVEF

* Considered if HF with higher LVEFs should be named HF with ‘normal’ EF

* Given the known variability of echo measurements of LVEF, the difficulties in
interpreting LVEF measured using different imaging modalities, and remaining
controversies regarding the precise LVEF cut-off to define ‘normal’, this guideline has
kept to the nomenclature of HF with ‘preserved’ EF using a LVEF cut-off of 50%

* LVEF is a continuous variable with a normal distribution in the general
population, and the cut-offs used in definitions are therefore arbitrary

with a very high LVEF (e.g. above 65-70%) should prompt a searc
pathology (e.g. cardiac amyloidosis or hypertrophic cardiomyopathy)




Treatment of HFpEF

* To date, no treatment has been shown to convincingly reduce
mortality and morbidity in patients with HFpEF, although
improvements have been seen for some specific phenotypes of
patients within the overall HFpEF umbrella

* The Task Force acknowledges that the treatment options for HFpEF
are being revised as this guideline is being published



Recommendations for treatment of patients with heart failure @ESC
with preserved ejection fraction

Recommendations Class®  Levelb

Screening for, and treatment of, aetiologies, and cardiovascular and non-
cardiovascular comorbidities is recommended in patients with HFpEF (see | C

relevant sections of this document).

Diuretics are recommended in congested patients with HFpEF in order to | C
alleviate symptoms and signs.

Reducing body weight in obese patients and increasing exercise may further improve
symptoms and exercise capacity and should therefore be considered in appropriate patients.



AHA/ACC/HFSA CLINICAL PRACTICE GUIDELINE

2022 AHA/ACC/HFSA Guideline for the
Management of Heart Failure: A Report of the
American College of Cardiology/American Heart
Association Joint Committee on Clinical Practice
Guidelines
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Symptomatic HF with
LVEF 250%

Figure 12. Recommendations for Patients With Preserved
LVEF (=50%).
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