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Right heart adaplation o pumonary hypedension PH) i= a oitical determinant of cinical culcomes,
modbidity, and monality in patiens with or al risk for cardiopulmonary disease. The World Symposium on
Pulmenary Hypeiensm reaently redefined PH as a mean pulmonary arterial pressure > 20 mm Hg, based
on awealthol epi ing e signilicant impact of even mildly devatedmean pul-
mionary anery prestires an major ad verse einical svents. The lowered diagnas tic thrashold for PH has re-
newed nlersst in echocaddiography md il eritical role in early detection and sereening, refined
hemodyramic evakation, and longitudinal monitoring. However, the systamatic assessment of the right
heart remains inconsistent, largaly due 1o the predominant focus on left heart evalation, imied familiarity
with dght haar uilrasound techriques, and 3 paucly df referance data defining normal right heart size and
Tunetion. Asys lamatie, h snent of Bernghl haan oflers vahabils disg-
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RV fokusované projekce k posouzeni pravého srdce

q\y

RA-Focused Apical 4Ch view

| —
’ D ]
Conventional Apical 4Ch view Focused Apical 4Ch view Jl
RV-Focused Apical 4Ch view
 rotace sondou do dosazeni max. diametru PK * u PS posun sondy medialné (ke sternu)

* vice laterdlné s naklonem nahoru, smérem k PK * dosazeni maximalni vizualizace PS

JAm Soc Echocardiogr 2025;38:141-86. I iStuce M E I[\]I R Y



RA fokus. projekce lepsi korelace 2D objemu RA s 3D
volumetrickym meérenim oproti standardni projekci
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52 years
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J Heart Lung Transplant 2023,;42:433-446

Meéreni RA

* MetaA, 35 studii, 3476 pacientu, 86 % s PAH
* End-point umrti, klinické zhorseni, Tx plic

* nejtésnejsi vztah k prognoze ma plocha RA
* I RAA o0 1cm2 =/ mortality o 6 %

RAA 13.8 cm2
RAV 38.7 cm3
RAEVI 23.5 mi/m2

" om

Dlouha osa Plocha RA RAViI MOD single plane
<52 mm <19 cm?2 <30 ml/m2

Transv. rozmer RAVi AL single plane
<42 mm <33 ml/m2

J Am Soc Echocardiogr 2025,;38:141-86. E Cieictice ME '[\]' I QP ot



Specifika méreni PK

* PK nelze zobrazit z jedné projekce pro komplexni anatomické pomeéry
* doporuceno meéreni PLAX, SAX, A4CH, subkostalni

A (. S

RVOT prox. diametr RVOT dist. diametr RVWT - tloustka stény PK

e proximalné k Ao  PSAX na bifurkaci AP * subkostalné

* kolmo na osu PK * lat. Ao sténa-dist. RVOT * PLAX (pokud nelze jinak)

PLAX < 33 mm e tésné nad PU anulemvED * 1/3vtok PK mezi TA a pap.svaly
PSAX <34 mm <29 mm <5 mm

Pozn.: variabilita méreni mezi PLAX a PSAX je az 40 %

JAm Soc Echocardiogr 2025;38:141-86. I Ciiice M E I[\]I R Y



* RV fokusovana projekce
prinasi konzistentné
vyssi hodnoty mérenych
parametrd s mensi
variabilitou méreni

* Vizualizace celé volné
stény RV je podminkou

* RV baze <41 mm

e RV baz.i. < 24 mm/m2
* RV mid < 35 mm

* RV longit < 82 mm

Specifika méreni PK

4Ch view RV Focused view

s FWLS= -29% = FWLS= -31%
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J Am Soc Echocardiogr 2018 Volume 32, Issue 4, April 2019, Pages 484-494
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3D volumetrie PK

* podhodnoceni objemu proti MRI
* diskrepance mezi vyrobci/SW

e Zeny mensi objemy vs. muzi
 spekuluje se o starnuti

* 3D ESV <66 ml
* 3D EDV < 130 mi
*3DRVEF>45%
*3DFAC>35%

JAm Soc Echocardiogr 2025;38:141-86. I iStuce M‘E’ E : Q?



Dalsi parametry

LVEI — index excentricity LK (D2/D1) A. pulmonalis
Dulezité u prekapilarni PH Hodnoceni v end-diastole
Kvantifikace sniZuje interobservacni variabilitu  V 1/2 mezi PU chlopni a AP bifurkaci
* LVEI>1v EDznamena objem. pretizeni PK e<25 mm
 LVEI > 1 v ES znamena tlakové pretizeni PK * pfip. pomér AP/asc. aorta > 1
 LVEI>1vESaEDznamena tlakové pretizeni CT hodnoceni v systole

PK s nebo bez objemového pretizeni PK * > 29 resp. > 27 mm (muz/Zena)

J Am Soc Echocardiogr 2025;38:141-86. I iStuce M E I[\]I R YW



Funkéni parametry — RA strain

""""""

e —— e Ny

A

Strain (%)

PH Patient — Survivor at 5 years
RA Peak Strain =49 %

SReaRoN838

1 LT oyoe

1 oen Longitudinal Strain (endo) [accuracy +J- 2511

oR&8288

Strain (%)

-
‘ PH Patient— Nonsurvivor at 5 years
RA Peak Strain = 22 %

—

Reservoir Conduit Booster

£ 888k

* rezervoarni, konduitni a booster (kontrakcni)
* hodnoty vyssi nez u LA, vyssi u zen
* limitaci je nedostatecna standardizace metody a referenc¢ni meze

J Am Soc Echocardiogr 2021,34:851-61.e1.

Survival (%)

100

80

60

40

20

n =151, Log rank P =.006

RA strain 2 25%

RA strain < 25%
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Funkéni parametry — TAPSE

Ees

[

5 Ea

[77]

[72]

<

o

g Volume

TDI S'/PASP RVFWS/PASP
Right heart catheterization and multi-beat Echocardiographic measures of RV-PA
measurement of RV-PA coupling (Ees/Ea) in coupling correlate with invasive
42 patients with systemic sclerosis hemodynamics and predict outcomes

TAPSE normalni hodnota > 17 mm
* hodnoceni nutné korelovat s diametry =~ TAPSE/PASP norma 0.5-0.7 mm/mmHg

a ostatnimi funkcnimi parametry PK * RV-PA coupling (kontrakt. rezerva PK/afterload)
* podhodnoceni napt. u konstr. * Hodnoty < 0.3-0.4 asoc. se zvysenymi mortal.
perikarditidy a po kardiochir. vykonech rizikem napri¢ spektrem onemocnéni

J Am Soc Echocardiogr 2025,;38:141-86. J Am Soc Echocardiogr 2024,;0ct 1:50894-7317(24)00468-1.



Funkcni parametry — TDI S a FAC

TDI S” normalni hodnota > 9.5 cm/s
* nadhodnoceni pri dilataci PK a
presunu apexu LK

J Am Soc Echocardiogr 2025,38:141-86.
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Fractional Area Change (FAC) norma > 35 %
* longitudinalni i radialni funkce

e volna sténa RV i IVS

* i pooperacni stavy

» dobra korelace s MRI RVEF
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Funkéni parametry — VTI RVOT, ACCT, Tei Index

T ‘- 1.'" "ﬁ.

RV dP/dt norma > 400 mm Hg/s

RVOT VTl norma > 18 cm e ¢as na zrychleni TRI reg z 1-2 m/s (4-16 mmHg)
* zména tvaru pri vzestupu PVR e parametr globalni RV kontraktility
Tei Index (index srdecniho vykonu)
AccT norma > 105 ms _ _  Normal <0.40ms (PW Doppler method) and
* pozor na TF (< 60 /min > 100 /min) <0.55 ms (TDI method)

* NEDOPORUCOVANE
J Am Soc Echocardiogr 2025;38:141-86. I iStuce M E I[\]I R YW



RV strain

Funkéni parametry — RV st

Mean
IV, Random, 95% CI

Mean
IV, Random, 95% CI
B
=
==
. 3
—-
L]
]

L
_._

* subklinicka RV dysfunkce
* norma RVFWS (3 segmenty) > -20 %
* norma RV GLS (6 segmentl)> -17% (zfejmé ale oboji podhodnoceno dle meta-analyz)
* hodnoceni by mélo byt standardem u nemocnych s PH nebo rizikem PH

J Am Soc Echocardiogr 2025,38:141-86.

aoV

Peak Systolic Strain

RV Free Wall y

Click in segment to approvelreject

J Echocardiogr 21, 1-15 (2023).

rain

GS=-8.6%

10

FWS=-87% .
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Funkéni parametry — RV strain

1.0 . —— — .
— —
* 1053 nemocnych s PH 5 ¢
2
5 0.6
* PH sk. 1 (PAH) 353, PH sk 2 (LHD) 136, (%
PH sk. 3 (PD) 172, PH sk. 4 (CTEPH) 57, |3 ,.
PH sk. 5 (kombin.) 32 E
O 0.2
* Pokles RVFWS pod -20 % byl <0001 LRV oo _ P /RV Dys + PH -
signifikantné asociovan s mortalitou 0.0 RVDys +PH +
0 10 20 30
Number at Risk Time (months)
B 199 196 148 87
B 226 214 192 134
236 214 175 122
Circ Cardiovasc Imaging. 2024;17:e017074 I Cifgiictce MEE” Q? °°°°°°



RV-PA uncoupling — kontraktilni dysfunkce vs. afterload

Sensivitiy
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o J o ]

£ 5

= 60 5 60 TAPSE/PAP,, >0.20

(] (]

© ©

£ E

S 404 5 40

= =

£ £ TAPSE/sPAP, , <0.20

o 204 O 20

© VFW LS/sPAP,, <0.19 ©

Y Logrank p<0.001 @ Logrank p<0.001

e 0| HR6.99 (1%95 3.71-13.14 o o | HR2.79, C1%95 1.50-5.19

rrrrrrrrrrrrrrrrrrrrrrrrrr
D 12 24 36 48 @ 72 84 96 108 120 132 144 156 D 12 24 36 48 B0 72 B4 98 108 120 132 144 156
Follow-up (months) Follow-up (months)

Number at risk Number at risk
RVFW LS/sPAP,,,s0.19 36 31 26 23 20 14 12 11 &8 8 5 1 0 @ TAPSE/sPAP,,,<0.20 36 32 28 25 21 16 14 13 ¢ 11 7 3 0 0O
RVFWLS/;PAP(«M,%LIQ 20 29 28 28 26 24 20 18 18 18 10 5 2 0O TAPSE/;PAP"M>D.20 29 28 26 28 25 22 18 B8 16 15 8 3 2 0O

* 65 pacientu s PAH, retrospektivni analyza, FU 10 let

* RVFW LS/sPAP ratio significantly predicts all-cause mortality and heart-lung
transplantation, and was superior to other well-established parameters

* RVFWS/PASP outperformed TAPSE/PASP and independently predicted end point

Pozn. TAPSE casné klesa ale je relativné dlouho stabilni v pokrocilych fazich RV selhani

European Heart Journal - Cardiovascular Imaging (2023) 24, 635-642 kB Liuce ME 'E]I S YT




Hemodynamika — tlak RA

3 mm Hg (rozmezi 0-5 mm Hg) IVC <21 mm respir.kolaps 250 %
8 mm Hg (rozmezi 5-10 mm Hg) IVC <21 mm respir.kolaps < 50 %

IVC > 21 mm respir.kolaps 250 %
15 mm Hg (rozmézi 10-20 mm Hg) IVC > 21 mm respir.kolaps <50 %
20 mm Hg IVC > 25 mm respir.kolaps < 50 %

» méfeni 0.5 — 3 cm od ostia IVC do RA, distdlné od HZ, subkostalné

* rychly hluboky nadech nosem ,, sniff“

* nemoznost provést ,,sniff“ — respiracni kolisani s hranici 20 %

* neplati/pozornost: mladi dospéli, atleti, téhotenstvi, pacienti na UPV s PP

J Am Soc Echocardiogr 2025,;38:141-86. PEMEhice



& 20% warlation with
quiet respiration
RAP (-5 mmHg
Average 3 mmHg

Fosltlve pressura
vantilation = ook
for secondary
Indicas

< 20% variation
with quiet
respiration

RAP 5-10 mmHg

Average B mmHg

Hy povcdumia
RAP<3 mmHg

_

Hemodynamika — tlak RA

Algorithm for Determination of Right Atrial Pressure

Acguired at end-expiration from the subcosial view,
0.5 tos 3.0 cm prosimal fo the RA ostium Bmiting
translational motion using 2DE and M-mode imaging

G small
collapsed

-—

2 20% variation with
guiet respiration

RAP 0-5
Avarage

—p RAP 5-10 mmHg
: J l Average 8 mmHg
Mormal Diameler £ 2.1 cm Abnormal Diameter = 2.1 ¢m Poaltive pressure
Unable to sniff I Unabile to sniff o vm:;“rr_lmﬂuz:r
i)
L ; =20% variation with
quiet respiration
I RAP 10-20 mmHg
- 2 v
RAP 0-5 mmHg No Indeterminate Cases - look for secondary Indices e RAP 10-20 mmHg
W {_ Restrictive right-sided diastolic filling pattern — Average 15 mmHg

Average 3 mmHg

2. Tricuspid Ele’ ratio > 6
3. Hepatic vein Doppler flow pattarn, HVs/HVd ratio

Unclear secondary indices

RAP 5-10 mmHg
Average § mmHg

J Am Soc Echocardiogr 2025,38:141-86.

RAP 5-10 mmHg
Awverage 8 mmHg
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Hemodynamika — odhad RVSP (PASP)

RVSP = [4 x (peak TR velocity)* + RAP]

* pfi absenci obstrukce RVOT ¢i PU stendzy

’ Sweep 100 mm/S Using the modified Bernoulli equation, RVSP is estimated by
 kontrastni latky pri horsi detekci jetu Ec.ciﬂ?figipﬂm;{fép igng:H;S ;ﬂe;fmf;jf
* meérit denzni ohraniceni jetu ered abnormal

» dodrzovat principy dopplerovskych meéreni (uhel)
* méreni max. jetu z rtiznych projekci (rRv-inflow/ 4CH/ subkostsing)
e prumeér 3 srdecnich cykll (resp. 5-10 v pripadé FiS)

J Am Soc Echocardiogr 2025;38:141-86. I iStuce ME I[\]I R Y



Hemodynamika — odhad RVSP (PASP)

POZOR
* u hemod. vyznamné TRI regurgitace

. * hyperkineticka cirkulace (1 CO)
A : * tézké pravostr. SS, dysfunkce RV

‘|
’\
~ . A;' "\ ev s d v s
£ . eppenvan  § 39—\ * Pozor na hranicni hodnoty u starsich
£ - \
: o Cdth RV-RA g ..... Doppler RV-RA ’ h \'a &4 h °
5 $ \, | nemocnych (vyssi hranice normy
c>= & ¢ A\  esseces Cath RV-RA
T eTTT T TTT
RVSP, mm Hg 26.2 37.2-4286 42.7-481 >48.1 25.6 36.9-42.4 42.5-48.0 >48.0 0.256
(15.2-371) (14.5-36.8)
RA pressure, mm Hg 5.3 8.0-5.2 9.3-10.5 >10.5 5.2 7.5-85 B8.6-9.6 >0.6 0.360
(2.7-7.9) (3.0-7.4)
PASP, mm Hg 31.5 43.0-48.6 48.7-54.3 >b4.3 309 42.5-481 48.2-53.9 >b3.9 0.206
(20.1-42.9) (19.4-492.4)

J Am Soc Echocardiogr 2024;37:708-11. Circ Cardiovasc Imaging 2024;17:€016420. [E st ME '[\]' R N



FAKULTNI :
: BHE%IOCNICE m lEl Il\jl I w K:\"RTDEII;E;EFS:L‘I("I‘A;

Hemodynamika — dal$i parametry

VTI=159 cm

TRV mean = 3.66 m/s

TRV max = 4.94 m/s

Mean gradient = 53.6 mmHg

Peak gradient = 97.6 mmHg

PAEDP mPAP Plicni vaskularni rezistence PVR)
- i ‘ r 1
° end dIaSt' AP tlak Strednl AP tlak FVE 15 cakubted noninvasively using the Abbas formula:
PAEDP = [4 x (peak end-diastolic PR mPAP = [1/3 x (PASP) + 2/3 x (PAEDP)). FVR = [(Peak TR velocty/VTlguar! x 10 + 0161 PYR >2.0
- Wood units is considered abnormal.
velocity)] + RAP The most common formula to noninvasively dedve mPAP is: :
mPAP = [1/3 x (PASP) + 2/3 x (PAEDP)]. A mPAP > 20 s v _»
*PUreg>2,2m/s = B Odhad tlaku v zaklinéni (PCWP)
. . . mPAP = VTlqq + RAP® . . . .
° / POWP is calculated noninyasively using the following formmula:
tam kde je riziko PH and __ N PCWP =[1.24 x (mitral E/¢’ ratio) + 1.91. A normal PCWP is
mPAP = [PASP x 0.61] + 2 mm Hg. <12 to 15 mm He.
* kde nelze PASP * oboji ne rutinnée

J Am Soc Echocardiogr 2025,38:141-86.



Hemodynamika — detekce PH

An Echocardiography-Based Diagnostic Algorithm for Screening Patients with Suspected Pulmonary Hypertension
Exclude technical errors, i.e overgaining, 1 Exclude technical errors, i.e Doppler
using UEA, pulmonic stenosis, etc angle >30°, suboptimal images
l At least 2 criteria 1
Normal or Impaired Cardid 4, RAE > 18 cm?
2. RVOT AccT <105 ms " ook at OW Boppler |
3. RV dilation and/or hypertrophy [r— contour
4. IVC dilation with abnormal respirophasic variation = ;:'}j::;;'t‘i::‘gf‘t’;‘:
e 5. Abnormal HV&/HVd ratio < 1 + holosystolic flow reversal ES leaflets and triangular
D | i | with (|
$:“Abnormm ). Vel et
7. Main pulimonary artery dilation rapid equilibration of
I 8. Mid-systolic notching or mid-late peaking of RVOT VTI signal 1] RA:RV pressures
9. Left heart disease (l.e HF, valvular disease, etc)
10. Abnormal LV diastolic function (E/e’ >14)
11. Clinical contaxt: anemia, sepsis, lung disesse, Yes
thromboemboliem, hyperthyroidism, systemic disease, etc.
\ 4 12. Patients with ACHD should be considered separately
\ 4
Normal mPAP
Mild PH Moderate PH Sovera PH
2 35 10 =49 mm Hg 2 50 % =< 68 mm Hy = 70 mm Hg
J Am Soc Echocardiogr 2025;38:141-86. i
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Zatézové testovani a plicni hypertenze/pravé srdce

Group 3: PH-CLD
PASP — TAPSE
y ,w.
Mmal Ele l RV FAC
PASP Group 2: PH-LHD
t e & prroTent l RV FAC
TDI S Velocity
l TAPSE RV-PA Uncoupling
TAPSE/PASP 1 Puimonary Pressures
co
2 RVFWS
mPAP/CO Slope The uullty of Exe mise ~ RVFWSR
Echocardiography Acros:
Pulmonary Hypertension

Classifications

RVESA Group 1: PAH Group 5: Multifactorial PH

RVEDA
T PASP TR Velocity

RV FAC PASP

TAPSE . Resung Mitral E/¢'
l OIS Velocty LAVI

Coupling Ratios - 3 _-X:‘_ 1 ‘ : :

4 ' l Resting Lateral e

/! mPAP/CO Slope

Core Echocardiographic Parameters

RV FAC

* Posouzeni etiologie symptomu

* Posouzeni typu PH (pre-/postkapilarni)
* Prognostické hledisko u nemocnych s PH nebo rizikem PH, nacasovani ¢asné lécby

FAKULTNI
NEMOCNICE

Curr Cardiol Rep. 2025 Jun 23;27(1):100. 1



Zatezoveé testovani — odhaleni okultniho HFpEF

A C
Patterns of Doppler Response to Exercise 2 E/e’ withex. 215 == 2.71 (2.28 - 3.21), P<.0001 E
E/e’ with ex. 9-14 - 1.56 (1.37-1.78), P<.0001
Normal Abnormal E/e’ withex.<8 — reference ﬂ.l-
- X 40 E @
Mitral E P T 2 DyZE @ Hulli
Medial e’ 1T & D ﬂ; i
o
E/e’ ratio S I g " = =
5 7]
3 Q3
< Q. |' .
+:|.'+ | B post-fluid Ele’
4
i ] | .
0 E = . ] Resting Ele’
0 2 4 6 8 10
; - J Change in Ele’
Follow-up, years @
Number at risk: o W
E/e’215 1323 674 424 238 131 91 qlu .ulz {I d ['.ﬂ' UE 1.']'
E/e' 9-14 7174 3785 247 1575 888 618
E/e’$8 5841 3298 2336 1554 830 576 False pusitl vE rat&

* A rest-stress mitral E/e” ratio >12 suggests a component of postcapillary disease
e with E/e’ ratios 2 15 indicating higher mortality risk (independent of ischemia or LV dysfunction)
* Mozné dosahnout i tekutinovou vyzvou (500 ml roztoku aplikovaného 5-10 min i.v.)

J Am Soc Echocardiogr 2024,37:382-93.e1. JAm Heart Assoc. 2019;8:e012504. I CEhStce ME '[\]I : Q?



Zatezoveé testovani — kontraktilni RV rezerva, zatézova PH

'c?

Survival

0,01 3.15 (95% Confidence Interval 1.33-7.46)

Hazard Ratio of adjusted Cox-model estimation

Increase of systolic
pulmonary arterial
pressure

I-‘_—‘_‘-—-j—Q—Q—N—O—O—O—Q—D—D—O—O-

>30mmHg

Overall survival

230mmHg

p=0.002

T T T
0 1

2
Time [vears]

Kontraktilni RV rezerva:

* 124 nemocnych s PAH a CTEPH, dysfce PK

* schopnost zvysit RVSP o > 30 mmHg

Circulation. 2013;128:2005-2015

P Eice M E '[\]' I QD i .

u

A4

Zatézova PH

e peak RVSP 2 50 mmHg

* mPAP > 30 mmHg

* mPAP/CO slope 3.0 - 3.5 mm Hg/L/min

60 -
504
’
40 4 *
-
£
E 31+3.9 R
Ezo4——-wt et e
e y=26x+54
g AR 15 57 [
L] . -® =
e et e
204 -.. YT T
"""""
"“.
10 4
0 2 4 6 8 10 12 14 16 18
Cardiac Output (L/min)
®PAH ®LHD @ Lung Disease @ CTD © High Altitude @ CVRF @ Controls @ Athletes

JAm Coll Cardiol 2023,;82:1973—-1985



TABLE 4 Dverview of the identified studies for diagnostic and diffe mmtialdiagnos

alue and fheir most relevant find

Pubdication Subjects Age Sex Patient cohort Mot relevant finding
(n) [years)*  [MF]
Recognising LHD
Goow et al 71 67211 1556 CTEPH Patients with peak PANP =20 mmHg (predefined) had larger left
2019 [50] atrial volume index (40 wemis 34 mLm =) than pafents with pesk
PAWP 520 mimiHg, suggesting LHD
Emmuse et aal 175 57417 B5110 HFpEFsDEpnoea  The ULN for PANE/CO slope wat 2 WU in controli; 3 ULN =2 wai
20183z2] +Controks characteristic of HFpEF, related to lomer exencise capadty, and
miay al 5o identily HFpEF in patients with normal PAWE at rest
Wocm et al 63 it k] 1545 Dyspnoea Patients with resting PAWP 12-15 mmHg wee 4 5 times mone likely
2015 [51] to present with a deep PANP increase during exercise a5
comparsd 1o patients with resting PAWP =12 mm Hg,
Anczran et ol % Thad 15 HFpEF+Contrals  34% of patients with left wntricular disstodic dyhunction on
2015(52) echocardiography but 1% of controls had peak PAWP >25 mmHg
during emrive
A steep PANP incresse may uncover LHD
we B &t al 6231 HFpEFsContrals  HFpEF patients had higher PAWP st peak exercise than controks (12
2014 53] versis 16 mmHg)
B @ al 56215 i7as Dyspnoea Exercise PANF was used to clasily patients with resting
2010 [54] AP =15 rmm Hg 2 having HEpEF (PANP st e mise 225 mmHg)
or nan-cardac dyspnosa [PANFP at exercise <25 mmHg)
PP and sPAP were strngly cormiated during e rise
Worsams &f ol &0 Range 26 382 Coronary arery  dPAP/OD dope i steeper in patients with coranary antery dise e
1985 55 71 diseaset Gontmls  and angina than in those withaut angina o in contmls
Recognising PVD
Hace et al 112 58813 2488 5e S5 patients with resting mPAP 21-28 mmbg had higher peak PVR
2013 [56] (27 wersus 18 WU] and lower &-min walking distance and peak
cardiac index than patients with resing mPAP £20 mm Hg, which
may indicate sarly PVD
Gommen et al 161 G731l 53102 HFpEF Amang HFpEF patients fresting PAWP 215 mmHg), comibined post-
2018 [57] and precapillary pH was sisocisted with higher pesk PYR (45
versus 19 WU and lower peak pulmonary arterial compliance (1.4
versis 23 mLmmHg™ '] as compared to isolated post-capillary PH,
suggesting the presence of PVD
Cumsam et al 3 6212 279 CTEPHwontols  miPAP/CO slope was steeper in CTEPH patients after pulmonary
2015 [20] endantemdony than in contrls and Gmilar 1o these with
unapersted CTEPH, suggesting the prssnce of reddual VD
Tunce of al =] Tt a7 HF At & given 0D |45 Lmin™ | during sxercise, mPAP was greater in
2015 [58] patie nts with HF and comibined pre- and post-cagillary PH, than
in patients without FH and, to a lesser extent, than in patients
wiith olated past-capillary PH |~55 versis ~32 wersus ~45 mmHg,
respectively]
Tour et al 109 55415 Lier] PAH+ Controls Exercise pattems difler between PAH patients and contrals
2008 [59] PiH presents with 3 strong initial increate of mPAP Bllowed by a
plateay, whersas a continuous moderate mPAP increase was
characteristic in @nteols
Recognising LHD
and PVD
Bexizy it il 121 55 jrange G160 Dyspnaea Pulse presus (PAWP dope =15 [ULN in controls) uncovers a
2020 [60] 50-60) ool subgroup among subjects with a normal mPAR/CO slope (ULN in
controks 3.2 WU that is suggestive of an exapgerated pulmonary
wastular to PAWP response and might indicate an abnarmal PAP
resgronse, which is not driven by LHD
ULN of the PAWP/CD slope in contrals was 2.0 WU
Kesew ot . 101 61 jrange 3170 Dyspnaea Out of patients with evercise dypnoes and resng PAP 20
2014" [61) 5268 24 mmHg, about the same number had sither a steep FANF or

PVR increste, wggeding sither past- o pre-capillary cause of
mPAF elevation during exenciss

Continued

Eur RespirJ 2022; 60: 2103181

MPAP/CO slope > 3WU mi silnou diagn., dif.

diagn. a prognostickou hodnotu v definici zatezové PH
napric riznymi skupinami onemocnéni

of the identified gudies for progno

n their underhying condition

Fubliation Subjects Age Sex Miain indusion criteria End-point
inl {pears]” (eF)
Exercise dyspnoea
Ho et ol 220 [21] ™ 57215 FOHI2  Exexise dyspnom; Ml-zuse martlity, mPARCD slope =3 WU, elevaisd TRGCO dape
WVEF 250% HFrelaied hosprtalisaton and FANPCO slope
B ot al 3018 [33] 1= 5T£1T E510 Exemise dypnom; HF-relaied hosprtaleation, FRAENOD <lope >3 WU
I EF =500, HF-relaied motality, elevation of resting
NP <15 mmHg FAWF in Tollow-up RHC >15 mmHg
Dosrs o ol 2004 [33] H1+11 130235  Exescise dyspnom and suspecied HFpEF M- se mortality Sieep PANF incease PISS rrl'an-‘H"-kg"]“
Left heart disease
Doasnc ot ol 7000 [24] 3 T4=8 03 Modemite to sorer sorbc stenosis, Mll-zuse morizlity, sungical aartic vakie Fyn, 3t peak exprdse
<ES years mplacement, TAI or planned intarvention
for AST
Hows ot ol 7018 [35] 1 B1£1F IIES HFpEF {normal IVEF, no walkalar heart Ml czuse martlity, PV >1 WU ot pek ooecise
dismes) HF-relaied hos prtalisation
Awna of ol 3017 [35] 187 EE=1F 12543 HFEF [IVEF £455%) Ml-cuse martality, LuTX andfor HTX, heart Change in €0 <1.154 L-.min~" and change in
asmst dewios sPAP =175 mmHg
Lows of al 2011 [IZ] &0 BO:1E 4TAZ  HFIEF (WVEF <408, WYHA B0V Al se mortlity mPAFW shope >median (0,25 mmHgNT '), ste
incrase in mPAF followed by a plateau patiern
Gams & al 191 [37] 43 63211 3500  Congestre HF [symptams >1 yar) HF-mdaied morkaliy PRMNF a2 rest and eserose, peak shroke work index
Snsnanc ot al. 1965 n 55 v ] Congestree HF (clinically stbld Ml-zuss maortlty Peak O
=]
Gomer o ol 13 [35] 12 1595177 Comnary arbery diseame and nonmal ar Ml-czuze martzlity Pealk (O
mildly impaired left wan tricular fundion
Pulmonary artenial
Iyperiznsion
Fares et ol 2000 [40] 45 53215 1533 B M- se mortality Change in HRand sPAF
Tamc af ol 3008 [41] 140 33211 IHl IBAH LuTE and jor HTX, Change in HA, peak work @te, PYRand C1
HFrelaied motality
Huaem et al. 3015 [42] T & 50-T3) T PRH-CTERH Mll-zuse mortzlity, LuTX andfor HTX avimal warkdoad, peak and dhange in O and
mBPRE 00
oo of ol 7014 [43] L 54+16 530 IPAH, hemtable or anoresgen. associxisd Ml zuse martlity, LuTX andiar HTX Peak (1, dhange in sPAP, change in €1
PAH
Buusmmc of ol 3013 [44] 4e1% 1531 FRH=CTERH Ml-cuze maortality, LuTX andfor HTX mPARCD dlope, pe.a.l:cl1
(NEAB-I)
Sysmmic scherosis
Srassl o ol 306 [45] T2 Range 1005k 55¢ with everise dyspnosasreduced 0 o Ml-czuse morkality, LuTE andfor HTX Poalk mP AR, mPAF Inorease, mPRR W momas e
42-T4 or P/ o =16
COPD
Ousew et ol 1989 4] = [ =0 Lung resection due o 2irflow obshrction Postaperathe death within 50 days or Peak O
and lung mass prakon ged wentilation 30 days)
Fawetal BE3 [47] T4 L) 6014 Clhiniclly stable OOPD, sympioms >3 years  All.ause morklty Inorezse in mMPAP-AE dunng exercse
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ASE doporuceni pro echokardiografické hodnoceni
pravostrannych srdecnich oddilu

Navrhuji optimalni akusticka okna ke spravné akvizici
Navrhuji standardy meéreni, hodnoceni funkce a hemodynamiky
Definuji referencni hodnoty normalnich nalezu, stupné patologie

Zaklady screeningu, detekce PH a prognosticka stratifikace PH

J Am Soc Echocardiogr 2025;38:141-86. I iStuce ME 'E]I R Y



