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Diagnostika HFpEF a jeji uskali
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Chronické srdecni selhani — klasifikace ESC
L

symptomy srdecniho symptomy srdecniho symptomy srdecniho
selhani selhani selhani
LVEF £ 40% LVEF 41-49% LVEF > 50%
Pozn. strukturalni/ funkéni
pritomnost strukturalniho | abnormity konzistentni s
a/nebo funkéniho diastolickou dysfunkci
postizeni zvysSuji jistotu LK/ plnicim tl. LK
diagndzy zahrnujici T NP

e pacientis jinymi chorobami (anémie, nemoci plic, ledvin, stitné
Zlazy nebo jater) mohou mit priznaky a fyzikalni znamky velmi
podobné srdecnimu selhani, avsak pri absenci srdecni dysfunkce
nesplnuji kritéria pro dg. srdecni selhani

e oba stavy mohou koexistovat a vzajemneé se ovlivhovat
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Srdecni selhani se zachovalou funkci levé komory

QN
Definice:

» priznaky HF + LVEF = 50% + strukturdlni a/nebo funkcéni zmény
(diastolické dysfunkce)/ MM LVEDP véetné " NPs

LVMi Zeny: 2 95 g/m?, muzi: 2 115 g/m?

RWT >0,42

LAV > 34 ml/m2 (SR), > 40 ml/m?2 (FiS)

E/e’ v klidu: > 9 (minuld doporuceni 13-14)
pri zatézi: 2 15

NT-proBNP > 125 (SR), > 365 (FiS) pg/ml

BNP > 35 (SR), > 105 (FiS) pg/ml

PASP > 35 mmHg

peak gradient TR > 2,8 m/s (pfi zatézi: 3,4m/s)

Prognosticky nejvyznamneéjsi parametry:
e LAVi (>32 ml/m?), E<90 cm/s, sept. e’<9cm/s, E/e’>9

European Heart Journal (2021) 00, 1128 ESC GUIDELINES doi:10.1093/eurheartj/ehab368



Echokardiografie u HFpEF

L
Doporuceni ESC/AHA/ACC

e strukturalni zmény:
* velikost levé siné (LAVi)
* index masy levé komory
e RWT
* funkcni zmény
 vinae’
« pomér E/e’
e vrcholova rychlost jetu TR
e GLS
e ostatni nalezy:
 E/A
e vinal
* kolisani poméru E/A pfi Valsalva manévru

Pieske B et al. European Heart Journal (2019) 40, 3297-3317.




Echokardiografie u HFpEF: strukturalni zmény

Velikost levé siné (LAVi)

LA Volume by Simpson’s LA Volume by Simpson’s

* hlavni kritérium:
e >34 ml/m? (FiS: > 40 ml/m?2)
* vedlejsi kritérium:
e 29-34 ml/m2(FiS: 34 - 40 ml/m?)

Pieske B et al. European Heart Journal (2019) 40, 3297-3317.
BSE A1 New Normal references Mar 20. |




Echokardiografie u HFpEF

e —
Strukturalni a funkéni zmeény levé siné u HFpEF

« asociace morfo-/funkcénich parametru s prognézou a NT-proBNP
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Left atrial myopathy u HFpEF

e strukturalni, funkcni a elektrofyziologické zmény sini, které maji
klinicky relevantni projevy (HFpEF, FiS + iCMP, ...)
* diagnostika:
* ekg (P ve V1, bifazické P)
« echo (1 LAVi, 4 A, & LAEV, |, LASYI)

actve

empting

Obr.: The International Journal of Cardiovascular Imaging (2020) 36:1203-1212



Left atrial myopathy u HFpEF

HF Hospitalization or Death

e prognosticky vyznam (LACMP):
* I LVEDP - LARS £ 18%

100 LA reservoir strain >24.5%

S 80-

* tize a progndza HFpEF g o0
* (LARS < 24%) L% a0 LA reservoir strain <24.5%
* BN P/NT-proBNP :J:’ 20~ Log-rank p = 0.0001

V4 ) o
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Omote K et al. Left Atrial Myopathy in Heart Failure With Preserved Ejection Fraction. Circ J. 2023, 87 (8): 1039-1046.




Left atrial myopathy u HFpEF

LARS ma u HFpEF pacientt radu limitaci

LA Reservoir Strain Hemodynamic Determinants

LA Relaxation

LA Reservoir Strain Application for Estimation of LA Pressure

ol
%
o"
¢

1-Significant MR
2-Heart transplant

4-LA stunning after
cardioversion

FeCinits In patients with normal
ety Spgriengl LVEF, LAP increased if
3-Atrial fibrillation LARS <18%

Nagueh S et al. ] Am Coll Cardiol Img. 2023 May, 16 (5) 691-707



Echokardiografie u HFpEF: strukturalni zmeény

Index masy levé komory

, < <
(LVMi) a RWT:

q Concentric Concentric
, e s . v E Remodelling Hypertrophy
* hlavni kritérium: g
* LVMi 2149 g/m?u muzi £ Zle
nebo 2122 g/m?u Zen a 2 é =
RWT > 0,42 £ C
e vedlejsi kritérium: 3  ocentic
Wl

¢ LVMI 2115 g/m?u muzi
nebo 2 95 g/m?u Zen

* nebo RWT > 0,42 nebo tl. <99 9 > 99
stéeny LK 212 mm <110 & >110

LV Mass (g/m?)
Indexed to BSA

Pieske B et al. European Heart Journal (2019) 40, 3297-3317.
BSE A1 New Normal references Mar 20.




Echokardiografie u HFpEF: funkéni zmény

Transmitralni prutok a PW-TDI mitralniho anulu

.
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Doporuceni EACVI. EHJ - Cardiovascular Imaging (2022) 23, e34—e61.




Echokardiografie u HFpEF: funkéni zmeény

Vina e’
 hlavni kritérium:
e <75let:

e septalni:<7cm/s
e Jaterdlni: <10 cm/s
e 275let:

e septalni:<5cm/s

e lateralni: <7 cm/s
Pomér E/e’
* hlavni k.: Efe’ 2 15
* vedlejsik.: E/e’ 9-14

Pieske B et al. European Heart Journal (2019) 40, 3297-3317.
US Guidelines: J Am Soc Echocardiogr 2016;29:277-314.




Echokardiografie u HFpEF: funkéni zmeény

Vrcholova rychlost jetu TR
* hlavni k.: TRPV
e >2.8m/s
* mPAP: >35mmHg

Global longitudinal strain (GLS)
e vedlejsi kritérium:
* GLS<16%

Pieske B et al. European Heart Journal (2019) 40, 3297-3317.




Echokardiografie u HFpEF: dalsi nalezy

PWD:
* pokles viny E pri
Valsalva manévru
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US Guidelines: ] Am Soc Echocardiogr 2016;29:277-314.



Urceni plniciho tlaku levé komory
Mitral E/A 0.8
If E> 50 cm/s, use

the criteria

Mitral E/A >0.8 and <2
in middle panel

\J

Apply these additional criteria
TR velocity
Ele’>14

LA volume
>2.8m/s >34 ml/m?2
n u sak\.. n‘\

2 or 3 criteria

Mitral E/A =22

Only 2 criteria 2 or 3 criteria
negative available and positive
1 positive and 1 negative
, A, | Y
Normal
filling pressure .

>18% Use LA reservoir strain to
= 1070 replace missing parameter

, =,
<18% >
LA reservoir strain

/o

Elevated
filling pressure

Wl NEy,

- F,
o) 4«-0(
‘5
%l

re, 33\‘“

Caveat - Algorithm not to be applied in any of the following conditions:
No suspicion of heart disease; Atrial fibrillation; LBBB/CRT/RV pacing; HCM;

Severe MR/MS/MAC; MV prosthesis or repair; High output HF; LV assist device
Doporuceni EACVI. EHJ - Cardiovascular Imaging (2022) 23, e34—e61.
G




Echokardiografie u HFpEF

Echokardiografie u poruchy diastolické funkce levé komory

In patients with normal LV EF

1-Average Ele' > 14

2-Septal e’ velocity <7 cm/s or
Lateral ' velocity <10 cm/s
3-TR velocity > 2.8 m/s

4-LA volume index >34ml/m?

50%
>50%
<50% positive
poaltive | positive
) _ Diastolic
Normal D!astnllc Indeterminate Dysfunction
function

US Guidelines: ] Am Soc Echocardiogr 2016,;29:277-314. |




Natriuretické peptidy (BNP/NT-proBNP)
]
Doporuceni ESC:
* negativni prediktivni hodnota:
* sinusovy r.: NT-proBNP: < 125pg/ml (BNP: < 35pg/ml)
* fibrilace sini: NT-proBNP: < 365pg/ml (BNP: < 105pg/ml)

HFA-PEFF:
e velka kritéria:
* sinusovyr.:
* NT-proBNP >220 pg/ml (BNP 80 pg/ml)
 fibrilace sini:
 NT-proBNP > 660 pg/ml (BNP >240 pg/ml)
* malé kritérium:
* sinusovyr.:
e NT-proBNP 125-220 pg/ml (BNP: 35-80 pg/ml)
 fibrilace sini:
... * NT-proBNP 375-660 pg/ml (BNP: 105-240 pg/ml)

' o Pieske B et al. European Heart Journal (2019) 40, 3297-3317.. |




HFA-PEFF skore

stepE step P

step F2

‘
Clinical assessment
Rule out other cardiac/ MWWEMHFDEF

non-cardiac causes ‘
Standard diagnostic tests:
including natriuretic peptides,
ECG, X-ray, echocardiography
L)
Pretest results suggestive of HFpEF
'

ﬁ Breathless patient

Search for other cardiac
non-cardiac causes

S } i
[— Low Intermediate _ -

HFA PEFF Score

Search for other cardiac ‘

Investigate for specific aetiology

Dg workout:

*P - predtestova pravdépodobnost
*E - echo + BNP/NT-proBNP

- skore HFA PEF

*nizké: HFpEF nepravdépodobné
*vysoké: HFpEF je potvrzeno

stfedni: dalsi testy (F1):
e zatézova echokardiografie
* hemodynamika (klid/zatéz)
*urceni etiologie (F2)
* ergometrie
* CMR

| Pieske B et al. European Heart Journal (2019) 40, 3297-3317.




HFA-PEFF skore

Echokardiografie a natriuretické peptidy:

Functional Morphological Biomarker (SR) Biomarker (AF)
septale’<7cm/s or LAVI > 34 ml/m2 NT-proBNP > 220 pg/ml NT-proBNP > 660 pg/ml
lateral e’ <10 cm/s or or or
or LVMI > 149/122 g/m?2 (m/w) BNP >80 pg/ml BNP > 240 pg/ml
Average E/e’> 15 and RWT>0,42 #
or
TR velocity > 2.8 m/s
(PASP > 35 mmHg)

Average E/e’ 9-14 LAVI 29-34 ml/m?2 NT-proBNP 125-220 pg/ml NT-proBNP 365-660 pg/ml
or or or or
GLS <16 % LVMI > 115/95 g/m2 (m/w) BNP 35-80 pg/ml BNP 105-240 pg/ml

or
RWT > 0,42

or

LV wall thickness > 12 mm

Major Criteria: 2 points > 5 points: HFpEF

Minor Criteria: 1 point 2-4 points: Diastolic Stress Test or Invasive Haemodynamic Measurements

B wic,
x

W NEMO

&)

be 3o

oot Pieske B et al. European Heart Journal (2019) 40, 3297-3317.



HFA-PEFF: stress echo/invazivhi hemodynamika
N

Stress echo

l

Average E/e’ > 15

TR velocity > 3.4 m/s

Average E/e’ 15: 2 points l

Average E/e’ 15 and <«——— Yes -« Criterion Fulfilled — No
TR velocity > 3.4 m/s : 3 points

Perform invasive haemodynamic
measurements

(right heart catheterisation at rest
or during exercise)

Invasive Haemodynamic Measurements at Rest

!

Invasive Haemodynamic Measurements during Exercise

(invasive Stress Test)

|

LVEDP > olrs mmHg —fia PCPW > 25 mmHg
PCPW > 15 mmHg |
Yés l
} Echo Stress Test
or
HFpEF Invasive Stress Test HFpEF

Pieske B et al. European Heart Journal (2019) 40, 3297-3317.




HFA-PEFF skore: etiologie
e
Ergometry
|

Inadequate blood
Blood pressure control «—Yes Pressureresponse? no ...
Management of chronotropic incompetence <« Yes

Initiate standard HFpEF management
Chronotropic -
. , o _’
mcompeence: Continue aetiological workup
Ischaemia workup «——Yes Ischaemia? No e BppropRits
CMR
Ischaemia workup <« Yes Ischaemia? NO >
- Initiate standard HFpEF management
. Specific
Cardiomyopathy workup: «——Yes Cardiomyophathy? NO —
Biopsy, Scintigraphy / PET / CT,
blood tests, genetic testing
oot Pieske B et al. European Heart Journal (2019) 40, 3297-3317.



On-line vypocet HFA-PEFF skore:

HFA-PEFF Score Calculator

Ifvou suspect a patient may have Heart Failure With Preserved Ejection
Fraction (HFpEF), use this calculator to evaluate the likelihood.

Morphological Domain

Age:
Enter age
Left Atrial Volume Index (LAVI) {mlfim®)
Sex:
Left Ventricular Mass Index (LVMI) (g/m®)
Male ~
Heart Rhythm: Relative Wall Thickness (RWT)
Sinus Rhythm w

LV End-Diastolic Wall Thickness {mm)

Functional Domain

Septal e value (cm/s) Biomarker Domain
Lateral &' value {cm/s) MNT-proBNP {pg/ml)
Average septal-lateral E/e’ ratio BNP (pg/mi)

TR Peak Velocity (m/s)

Calculate

Pulmonary Artery Systolic Pressure (mmHag)

GLS (%)

https://www.hfpef.info/



H,FPEF score

Clinical Variable |Values Points
H Heavy Body mass index > 30 kg/m? 2
2 Hypertensive 2 or more antihypertensive medicines 1
F Atrial Fibrillation Paroxysmal or Persistent 3
P Doppler Echocardiographic estimated
P ulmonary Pulmonary Artery Systolic Pressure > 35 1
Hypertension mmHg
H2PEF dle skore:
A 60 v ’
E  Euer 975 o< 2: nepravdépodobné
F  Filing Pressure Doppler Eq ® 2 6: vysoka prevdéepodobnost
*2-5: dalsi vysetreni:
HFPEF sC .« zstasovy test
 invazivni hemodynamika
Total Points 0 1 2 3 4 5 6 7 8 9

L) T

Probability of HFPEF o> 03 04 05 06 07 08 09 095

il NEMO

W FAg
e
%l

Le ol

D :
Reddy YNV et al. Circulation. 2018;138:861-870. R
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On-line vypocet H,FPEF skore:

[=]  Skdre H.FPEF

Stahnéte si Mediately aplikaci.
Je ZDARMA.

Vaha
o3
Vyhledéveite mezi 9.000 a .
vice léky A Wygka
) ABG-B99
m o a0y AT Nékteré infektni a parazitarné nemoci
185

Co8-D48

oy f- Novatvary

Piehled vyietferd pfi 6cbE RS

D66-D89
Nemoci krve, krvetvarnych orgén a

Podet uZivanych antihypertenziv
nékteré poruchy tykajicl se
mechanismu munity

APGAR Score <2 x2
i3 E0B-£9@
Nemoci endoksine, vitivy a

_A Mediately =z ke

Atopicka dermatitida - _— .. P -
subjektivni piznaky FB0-F99 Fibrilace sini (paroxysmalni nebo perzistentni)

Poruchry dudevnd a poruchy chovani
-

Systolicky tlak v plicni arterii

Pomér Efe’

10

Stéhnout v NYNINA OoBIEVUS S Pomeér éasné transmitrdini rychlosti krey

@& App Store P> Google Play AppGallery vice +

https://mediately.com/cz/tools/H2FPEF



Amyloidoza (aTTR, AL)

e vinaE: PP +DT: 4 4 (PWD)

 J pohyby mi~ anulu (PW-TDI)

« fenomén ,apical sparing”
 myokard komor: ,,sparkling” fenomén

* retézcek aA

* DPD scan
e CMR
* biopsie



Konstrikce perikardu
|

Mitral inflow E/A > 0.8

+ g Constriction / Restriction
Dilated inferior vena cava Unlikehy
YES 1
] NO Further imaging or
Ventricular septal motion g cardiac catheterization if
abnormality with respiration constrictive pericarditis
still suspected
YES 1
[ Mitral medial &’
> 8 cmis 6-8cmis < 6 cm/s
L \ L Ancillary Findings
Constrictive M b Restricti T <150 e
Pericarditis Constriction Card?:;mm:th —_— IVRT = ﬂ].lm
Restriction yopatny PV Systolic Fraction = 40%
Ele" =15
LAV = 48 mlfm®
¥
Mitral lateral e < medial &’ Most likely
Also possible in obfructive % {Annulus Reversus) constriction
airway disease especially - g
young patients (increase l
inspirgtory SVC flow seen) o ™,
™"  Hepatic vein expiratory
end-diastolic reversal Definite
welocity [ forward flow constriction
velocity = 0.8
. A
Doporuceni EACVI. EHJ - Cardiovascular Imaging (2022) 23, e34-e61. e
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Prognosticky vyznam echoparametrt u HFpEF?

Koexistence UZ parametri Vliv na mortalitu a HFH
60 -

w
o

HR 8.1 (3.6-18.2)

None: 32% S

Ey
o

HR 2.9 (1.6-5.4)

A
I 1

HR1.7 (0.9-31)
——

Event Rate (per 100 Person-Years)
~N w
(<] o

Il E/e' Septal >15 (55%)
1] TR Velocity >2.9 m/s (24%)
B LVH (19%)

—_
(=

Number of
Abnormal Echo
Measures (Efe’, TR
Velocity, LVH):

M O (329)
| 1({42%)
W 2 (22%)
3 (4%)

Doporuceni EACVI. EHJ - Cardiovascular Imaging (2022) 23, e34-e61.




Take home message:

 HFpEF predstavuje
doposud diagnostickou
vyzvu

e diagnostika:

e klinicky obraz

 echokardiografie

* BNP/NT-proBNP

...dekuji za pozornost




