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Heart failure with preserved (normal) ejection fraction (Paulus et al,
EHJ, April 11,2007)

How to diagnose HFNEF

Symptoms or signs of heart failure

|

Normal or mildly. reduced left ventricular systolic function
LVEF > 50%
and
LVEDVI < 97 miLim?

|

Evidence of abnormal LV relaxation, filling, diastolic
distensibility, and diastolic stiffness

- =

Invasive Haemodynamic measurements T Biomarkers
’ mECW > 12 mmHg EIE >145 | 15> EIE' >8 NT-proBNP > 220 pg/ml

or : or
LVEDP > 16 mmHg B8NP >200 pg/mL
or
r>48ms / \
or

h>0.27 Biomarkers Echo ~ bloodflow Doppler ™

NT-proBNP > 220 pg/mL EIA, g < 0.5 and DT, > 280 ms EIE'>8
or or

Ard-Ad > 30 ms
B8NP >200 pg/mL L i

or
LAVI > 40 mL/m?
r
LVMI > 122 g/m? (), >149 g/m? ()
or
Atrial fibrillation




Common echocardiographic measures of LV diastolic
dysfunction in patients with heart failure — ESC
Guidelines 2012

Decreased (<8 cm/s septal, <0 cm/s lateral,
or <9 cm/s average)

Low (<8)

Mitral inflow E/A ratio® ‘Restrictive’ (>2)
I [ S

Mitral inflow during Valsalva manoeuvre Change of the ‘pseudonormal’ to the ‘impaired
relaxation’ pattern (with a decrease in E/A
ratio 20.5)




Role echokardiografie v diagnostice HFpEF

pulzni Doppler transmitralni plnéni: E, A, DT viny E, Ad
pulzni Doppler toku v plicnich zZilach: Ard
tkanova Dopplerovska echokardiogr.: e” (oznacovano téz jako E’Ci Ea)



Analyza neinvazivnich parametru uzivanych v
diagnostice HFPEF

e Guidelines 2007
E/A<0,5aDT > 280 ms u jedincu nad 50 let
e Guidelines 2012
E/A restrictive > 2
Impaired relaxation < 1
normal 1-2

Pokles E/A 0,5 a vice pri Valsalvové manévru



Dopplerovska echokardiografie
Dopplerovsky zaznam toku pres mitralni usti
e Ukazka

restrik¢niho
plnéni LK




Faktory ovliviujici transmitralni plnéni levé komory

e Rychlost relaxace myokardu LK

e Preload

e Afterload

e Inotropni stav LK

e Vedeni vzruchu na srdci (PQ interval, blokady rameének)
e Srdecni frekvence

e Vék

e Systolicka funkce LK



The relation of LV Doppler filling parameters to the
severity of diastolic dysfunction (parabolic curve)

According to
Garcia, JACC
1998
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Dopplerovska echokardiografie
Hodnoceni toku v plicnich zilach
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Analyza neinvazivnich parametru uzivanych v
diagnostice HFPEF

e Guidelines 2007
Ard - Ad > 30 ms
e Guidelines 2012
Ard - Ad > 30 ms

Ard nehodnotitelné u cca 1/3 vySetrovanych



Analyza neinvazivnich parametru uzivanych v
diagnostice HFPEF

e Guidelines 2007
LAVI > 40 ml/m2
LVMI > 122 g/m2 (zeny) a > 149 g/m2 (muzi)

e Guidelines 2012

Jen zminéna pritomnost dilatace LS a hypertrofie LK

Emery et al (Eur J Echocard,2008,9,685-91): u jedinci s E/Ea > 15 jen
23% mélo vzestup jak LAVI tak LVMI odpovidajici dg. HFNEF



Analyza neinvazivnich parametru uzivanych v
diagnostice HFPEF

e Guidelines 2007
Jako samostatny diagnosticky marker chybi
e Guidelines 2012
e’ septalni < 8 cm/s
lateralni < 10 cm/s
priumérny < 9 cm/s



Determinant of LV early-diastolic lengthening velocity
Independent contributions from LV relaxation, restoring forces and
lengthening load

® Baseline
A Dobutamine
# Ischemia

-2.5 0.0 25

Lin - Lo (Mm)

10 15 20
LVPuvo (MmmHgQ)

Opdahl et al. Circulation 2009,119:2578-86.




Early diastolic mitral annulus velocity in subjects with normal (e’= 10.4
cm/s), impaired relaxation (e’= 4.4 cm/s), pseudonormal (e'= 4.7 cm/s),
and restrictive (mean e’= 4.9 cm/s) LV diastolic filling

Normal

Impaired Relaxation Pseudonormal

Restrictive

Kheradvar et al.
JASE 2012,25:220-7
Notch of the box rep-

resents median



Pitfalls in the noninvasive evaluation of LVFP.
Differences in e” measurements in the septal and lateral mitral annulus
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Analyza neinvazivnich parametru uzivanych v
diagnostice HFPEF

e Guidelines 2007
E/e” > 15 — primo diagnosticky pro HFPEF
15 > E/e” > 8 — v kombinaci s dalSimi parametry
e Guidelines 2012
E/e”: vysoky > 15
nizky < 8
stredni 8-15



Clinical studies assessing the relation of E/e” with
Invasive PCWP or LV diastolic pressure in patients
with preserved LV systolic function

Reference Population study Number of patients : r-value LV ejection fraction

Sundereswan (1998)48 Heart transplants 50 0.8 (L) 56 £ 12%
Nagueh (1998)49 ICU/Catheterism 49 0.72 (L) > 45%
Nagueh (1999)3° HCM 35 0.76 (L) > 50%

Sohn (1999)3! Atrial fibrillation 27 0.79 (S) 33x 1%
Ommen (2000)45 Catheterism 64 0.47 (S) > 50%
Kim (2000)°2 Catheterism 167 0.74 (S) > 50%
Gonzalez (2002)33 ICU 32 0.54 (L) > 50%
Rivas-Gotz (2003)54 ICU/Catheterism 55 0.7 (L) > 50%

-Bruch (2004)37 Aortic stenosis 23 0.75 (S) 59+ 11%
Bruch (2005)%8 Diastolic HF 28 0.56 (A) > 45%
Hadano (2005)5° Catheterism 65 0.54 (L) > 50%

Paelinck (2005)¢0 Chronic hypertension I8 -0.85 (S) 58+ 7%

Catheterism: clinically indicated catheterism; HCM: hypertrophic cardiomyopathy; HF: heart failure; ICU: intensive care unit; LV: left ventricular:
(L): lateral E/E' ratio; (S): septal E/E' ratio; (A): average E/E' ratio.

Arques et al. Cardiovascular Ultrasound 2007, 5:16




Correlation between mean E/E"and LV end-diastolic pressure and pre-a LV diastolic
pressure in a cohort of 100 patients without clinical signs or symptoms of heart failure

ye17.1+ 019X ' Y=6,97+030%
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Previtali et al. Eur Heart J — Cardiovascular Imaging, 2012, 13, 588-95.




Correlation between mean lateral E/E” and LVEDP in patients with LV ejection fraction

more than 50% and less than 50%o.

LVEF <50 %
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Previtali et al. Europ Heart J — Cardiovascular Imaging 2012, 13: 588-95




E/e” in patients with HFPEF (LVEDP > 16 mmHQ)

40%

Penicka et al. JACC 2010,55:1701-10, n = 20

@ E/Ea 13 or more
B E/Ea 8-12.9
® E/Ea below 8




Correlation between medial E/e” and mean left atrial
pressure in patients with hypertrophic
cardiomyopathy and normal LV ejection fraction

All studies

y=045x+11.5
— =044

p < 0.0001

Simultaneous studies
y=0.28x + 13.8

- r=0.28
p=0.07

RS
2
[\
v
L
(11}
©
X

(2]
=

25 30 35 40 45
Mean LAP (mmHg)

Geske et al. Circulation 2007, 116:2702-8



Echocardiographic parameters that distinguished HFPEF
from systemic hypertension without heart failure
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Diagram showing the sensitivity and specificity of the individual and combined echo
Doppler parameters in 93 patients (in a subgroup of 43 patients with LVEF 50% or
more: Sensitivity of 78% and specificity of 87% to predict PCWP 15 mmHg or more)

E/ E'>15
Sp 96%

8$n 1%, Sp 83%

Rafique et al. Am J Cardiol 2012,110:689-94.



Nové moznosti zlepSeni diagnostiky HFpEF

e Zahrnuti novych parametru do guidelines po jejich dalsi validaci

e Testovani novych kombinaci echo parametru a echo parametru v
kombinaci s biomarkery odrazejicimi diastolickou dysfunkci

e U hranicnich nalezu (¢i klinickém podezieni na HFpEF a normalnich
klidovych echo hodnotach a hodnotach natriuretickych peptidu)
provést zatézovy diastolicky test



Prevalence of exercise-induced HFPEF

32 (58%0) patients
with exercise
PCWP =25 mmHg

23 (42%0) patients with exercise
PCWP < 25 mmHg

E noncardiac dyspnea

B HFPEF only
during exercise

55 patients with exertional dyspnea, LV EF>50%, no CAD, normal BNP, normal resting
hemodynamics (MPAP<25 mmHg, PCWP<15 mmHg) underwent exercise right heart
catheterization. Borlaug et al. Circ Heart Fail 2010,3:588-95.



Z.aver

e Zlatym standardem diagnostiky HFPEF jsou invazivné
ziskana data (vhodna pri rozpornych nalezech pri
neinvazivnich vysetrenich)

e Echokardiograficka diagnostika HFPEF je obtizna a
soucasna guidelines pro neinvazivni dg. HFPEF maji dosud
Znacneé rezervy

e Pri vyuziti echokardiografickych dat je uzitecné se
nespolehnout jen na jeden parametr, ale brat v uvahu
maximum ziskatelnych dat o diastolicke funkci LK

pouzit kombinovany pristup (E/e” + LAVI + PAP + LVMI
+ natriuretické peptidy + fibrilace sini ...)



