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2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

Developed by the task force for the diagnosis and treatment of
pulmonary hypertension of the European Society of Cardiology
(ESC) and the European Respiratory Society (ERS).

Endorsed by the International Society for Heart and Lung
Transplantation (ISHLT) and the European Reference Network

on rare respiratory diseases (ERN-LUNG).
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Chronic Cor Pulmonale

Report of an Expert Committee*
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Hemodynamicka definice plicni hypertenze

PAP: iulmonai arterial iressure'| PAWP: iulmonai artei wedie ireséure'| PVR: iulmonai vascular resistance


http://wsph2018.com/

Pulmonary arterial pressure during rest and
exercise in healthy subjects: a systematic
review

Co je horni hranice normalniho tlaku v plicnici?

RHC studies in healthy individuals to determine normal values of mPAP at rest and exercise. Data
from 1187 normal subjects from 47 studies were analysed. mPAP at rest was 14.0+3.3 mmHg; this
value was independent of sex and ethnicity, and was only slightly influenced by age and posture.

Mean Ppa during rest and slight supine exercise in healthy subjects
aged 18-30 yrs (n=144), 30-50 yrs (n=169) and =50 yr$ (n=91).
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Considering this mPAP of 14 mmHg, two standard deviations would suggest mPAP >20 mmHg as
above the upper limit of normal (i.e. above the 97.5th percentile).
This definition is, therefore, no longer arbitrary, but based on a scientific approach.

G. Kovacs et al. Eur Respir J 2009;34:888-894
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K diagnostice prekapilarni PH sveédcici o pritomnosti plicni
vaskularni nemoci by méla byt zahrnuta hodnota PVR...

PEAK

Including pulmonary vascular resistance (PVR=(mPAP-PAWP)/CO) | r‘1 | TemsooLuTen
in the definition of pre-capillary PH is essential, allowing 36.5C
discrimination of elevation of PAP due to PVD from those due to
elevation of PAWP or due to high CO.

GRADUAL
DOWNSLOPE
RETURN TO
CORE
BLOOD
TEMPERATURE

Since the 3rd WSPH held in 2003, pre-capillary PH of group 1
(PAH) has been defined by the presence of mPAP >25 mmHg with a @ +310C
normal PAWP <15 mmHg and elevated PVR >3 Wood Units (WU). | 00 S00E e

This cut-off value of PVR >3 WU is also quite arbitrary since some
recent data suggest that PVR >2 WU could be also considered
abnormal.
The use of a cut-off value of PVR >3 WU is conservative, suggesting
the presence of a manifest pre-capillary PH. This value of PVR >3
WU is considered clinically relevant in different clinical situations,
suggesting the presence of a significant PVD.
Bacesc DB, Champon HC, Sarches MAG, &t al Diagnosic and acsesement of pamonery arera hypertension. . Am CollCarcol 2009 54 555 566, (og) @ V
Hoeper MM, Bogaard HJ, Condliffe R, et al. Definitions and diagnosis of pulmonary hypertension. J Am Coll Cardiol 2013; 62: D42-D50.
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Ma hrani¢ni mPAP vliv na prognézu?
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Jakou prognostickou informaci mPAP prinasi?
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Ma hodnota PVR 2-3 vliv na prognozu?

HR for Mortality

HR for Mortality or Lung Transplant
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Is pulmonary vascular resistance index better than pulmonary
vascular resistance in predicting outcomes in pulmonary arterial &

hypertension?
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Pulmonary vascular resistance and clinical outcomes in patients with
pulmonary hypertension: a retrospective cohort study
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Echokardiografie je nejuzitecnejSim screenigovym nastrojem
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1. Dvourozmérna echokardiografie hodnoti funkci
pravé komory (RV). Dysfunkce RV ma Sirokou Skalu
etiologii, z nichZ PH je nejbéznéjsi.

2. Dopplerovska echokardiografie je uzitecna,
protoze odhaduje rychlost trikuspidalniho
regurgitativniho paprsku (TR jet), coz je odhad
systolického tlaku v pravé komore (eRSVP) / PA Systolic Pressure (mmHg)
systolického tlaku v plicni tepné (ePASP).

3. Zatézova echokardiografie detekuje plicni
hypertenzi vyvolanou zatézi, jeji pouZiti pro
screening PAH u pacient(l se SSc z{stava do znacné

504
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Accuracy of Doppler Echocardiography in the
Hemodynamic Assessment of Pulmonary Hypertension

Micah R. Fisher', Paul R. Forfia®!, Elzbieta Chamera?, Traci Housten-Harris', Hunter C. Champion?,
Reda E. Girgis’, Mary C. Corretti?, and Paul M. Hassoun'

'Division of Pulmonary and Critical Care Medicine; “Division of Cardiology, Department of Medicine, Johns Hopkins University, Baltimore, Maryland

m, r k Right-Heart Catheterization n Mean sD
Iry VyZ umnou. RAP, mm Hg 65 9.4 5.0 -
PASP, mm Hg 65 68.5 239
v . o, . o , P ., . mPAP, mm Hg 65 a1.4 14.6 E"
Nékolik studii pacientd s SSc se znamymi rizikovymi co, Limin 65 44 17 g
faktory pro PAH i bez nich uvadi miru zvyseného AP, mm Hg 6 124 o i
e Ve . .y v ', mm Hg . . *
odhadovaneho PASP v rozmezi od 11-14%. Existuji vsak co, Lmin 64 43 4
falesné pozitivni i negativni vysledky, které naznacuji, ze .
. 2 . - 7 7 H 4
pro screening neni echokardiografie vhodna samotna. jo . s 3 .
I A St A —
E 0 .!:‘AA p“-?“ﬁh‘ Lt %E; '!;"‘.t *
A Gl 580 L----- B 2 R
g 20 . ..‘-: at ‘gf’ A - .::o -, +
faope—o e amem- S | K] S— teb —— e
‘g 80 * . 5 3 .
£ 0+ -4
E 20 40 60 80 100 120 0 2 4 [:] 8 10 12
Average of DE and RHC Measurement Average of DE and RHC Measurement

. INTERNT KLINIKA
KARDIOLOGICKA

FAKULTNI NEMOCNICE OLOMOUC

Micah R. Fisher et al. Am J Respir Crit Care 2009, Med Vol 179. pp 615-621, Lékarska fakulta
W v Univerzity Palackého
KOMPLE)(NI v Olomouci

KARDIOVASKULARNI CENTRUM



https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/5
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/6
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45
https://www.uptodate.com/contents/pulmonary-arterial-hypertension-in-systemic-sclerosis-scleroderma-definition-classification-risk-factors-and-screening/abstract/45

Obrazek z Interv Akut Kardiol 2018; 17(3): 164-168 a laskavosti MUDr. Martina Troubila

Positive ExEcho Negative ExEcho
N=43 (49%) N=42 (48%)

Age (years) 54.7£12 50613

Race White: 22 (51%) White: 24 (57%)
AA: 19 (44%) AA: 15 (36%)
Other: 2 (5%) Other: 3 (7%)

ANAs, % A 28% A 32
Anti-scl 70: 12% Anti-sl 70: 20%
Anti-nucleolar ANA:26%  Anti-nucleolar ANA:20%

SSc type (limited 60 % 68 %

scleroderma),

FVC % +SD 81£21 85+£22

DLCO % + SD 6622 6520

FVC(%)/DLCO(%) 1.35+£0.48 144 £0.5

+8D

Baseline 6MWT (m) 435+ 104 455 +102

+ 5D

Baseline RVSP 337 31%6

(mm Hg)

Time to follow up 524 46+£24

(years) £ SD

Developed PH 10 (23%) 3 (7%)

NS

NS

NS

NS

NS
NS
NS

NS

NS

NS

0.039

Rheumatol. 2016; 68 (suppl 10).

DOI:

Quinn KA. Exercise Echocardiography Predicts Future Development of Pulmonary Hypertension in a High-Risk Cohort of Scleroderma Patients. Artfritis

REST

PEAK EXERCISE

Zatézova echokardiografie mlze byt pouzita k screeningu
pacient(l na pfitomnost zatézové plicni hypertenze.

V observacni studii byla v priibéhu 3 let diagnostikovana PAH u
20% pacientl s SSc, u kterych byla identifikovana zatézi
indukovana PH.

Studie 54 pacientl s SSc s rizikem rozvoje PAH prokazala u 44%
zvySeni PASP o 220 mmHg po zatéZi, z nichz 81% mélo klidovou
nebo zaétZi indukovanou PH pii RHC.

Abnormalni zatéZova odpovéd’ korelovala s abnormalni
spirometrii, pritomnosti ILD, vyssim vékem a srdecni dysfunkci,
coZ naznacuje, Ze zatézova PH u SSc neni specificka pro PAH.

vrs v

V dalsi Ctyfleté studii u pacientd s SSc, ktefi neméli PAH na
pocatecni echokardiografii, se hemodynamika plicniho cviceni
Casem zhorsila, ale pouze u 3% se vyvinula skutecna PAH.

Prospektivni studie u 85 pacientl zjistila, Ze zatézi indukovana
PH mdze predikovat budouci rozvoj PH. VétSina pacientll vSak
méla trvale pozitivni EE bez progrese do klidové PH.
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2022 ESC/ERS Guidelines for the diagnosis and
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Developed by the task force for the diagnosis and treatment of
pulmonary hypertension of the European Society of Cardiology
Respil ty (ERS).

Endorsed by the International Society for Heart and Lung
Transplantation (ISHLT) and the European Reference Network
on rare respiratory diseases (ERN-LUNG).

Definition
PH

Pre-capillary PH
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Isolated post-capillary PH

Combined post- and pre-

capillary PH

Exercise PH

Haemodynamic characteristics
MPAP >20 mmHg
MPAP >20 mmHg

PAWP <15 mmHg

PVR >2 WU
MPAP >20 mmHg

PAWP >15 mmHg

PVR =2 WU
MPAP >20 mmHg

PAWP >15 mmHg

PVR >2 WU
mPAP/CO slope between rest and exercise >3 mmHg/L/min
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Plicni hypertenze -
klasifikace a epidemiologie

Definition Characteristics? Clinical groups
1. PAH
Pre-capillary PH L 224 ] 3. PH due to lung diseases
PAWP <15 mmHg
PVR >3 WU o CULEHY o .
= 5. PH with unclear and/or multifactorial mechanisms
Ipc-PH n;I;CVI; >>T'(5) rI:nTH:g 2. PH due to left heart disease
PVR <3 WU 5. PH with unclear and/or multifactorial mechanisms
Coc-PH nllzCVFI,D ng rr:r:]nHHg 2. PH due to left heart disease
P PVR >3 WU 9 5. PH with unclear and/or multifactorial mechanisms

Updated Clinical Classification of Pulmonary Hypertension
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Hoeper MM, et al. ] Am Coll Cardiol 2013; 62:D42-50.
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Prevalence of PAH in the general population

15-50 cases per million (0.0015-0.0050%)

Prevalence of PAH in at risk populations
CHD: 4-15%
Systemic sclerosis: 8—10%
Portal hypertension: 0.5-10%
HIV: 0.5%
Sickle cell disease: 2%

BMPR2 mutation carriers: 20%

)
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GROUP 1 Pulmonary arterial hypertension (PAH)
1.1 Idiopathic
1.1.1 Non-responders at vasoreactivity testing
1.1.2 Acute responders at vasoreactivity testing
1.2 Heritable®
1.3 Associated with drugs and toxins®
1.4 Associated with:
1.4.1 Connective tissue disease
1.4.2 HIV infection
1.4.3 Portal hypertension
1.4.4 Congenital heart disease
1.4.5 Schistosomiasis
1.5 PAH with features of venous/capillary (PYOD/PCH) involvement
1.6 Persistent PH of the newborn
GROUP 2 PH associated with left heart disease
2.1 Heart failure:
2.1.1 with preserved ejection fraction
2.1.2 with reduced or mildly reduced ejection fraction®
2.2 Valvular heart disease
2.3 Congenitalacquired cardiovascular conditions leading to
post-capillary PH
GROUP 3 PH associated with lung diseases and/or hypoxia
3.1 Obstructive lung disease or emphysema
3.2 Restrictive lung disease
3.3 Lung disease with mixed restrictive/cbstructive pattern
3.4 Hypoventilation syndromes
3.5 Hypoxia without lung disease (e.g. high altitude)
3.6 Developmental lung disorders
GROUP 4 PH associated with pulmonary artery obstructions
4.1 Chronic thrombo-embolic PH
4.2 Other pulmonary artery obstructions®
GROUP 5 PH with unclear and/or multifactorial mechanisms
5.1 Haematological disorders®
5.2 Systemic disorders®
5.3 Metabolic disorders’
5.4 Chronic renal failure with or without haemaodialysis
5.5 Pulmonary tumour thrombotic microangicpathy

5.6 Fibrosing mediastinitis
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Plicni hypertenze (PH) je definovana hemodynamicky zvySenim
stredniho tlaku v plicnici nad 20 mmHg.

Nové definice PH obsahuje termin zatézové plicni hypertenze

Hodnota PAWP diskriminujici mezi prekapilarni a postkapilani PH
zlstala na hodnoté 15 mmHg

Z definice PH zmizel DPG a TPG, nové tam byla zarazena PVR s
cut-off hodnotou 2 WU.

Definition Haemodynamic characteristics
PH mPAP >20 mmHg

mPAP >20 mmHg
Pre-capillary PH PAWP <15 mmHg

PVR >2 WU

mPAP >20 mmHg
Isolated post-capillary PH PAWP >15 mmHg
PVR <2 WU
mMPAP >20 mmHg
PAWP >15 mmHg
PVR >2 WU
Exercise PH mPAP/CO slope between rest and exercise >3 mmHg/L/min

2 U9
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Combined post- and pre-
capillary PH
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