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Validated risk scores that include:
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WHO-FC k

MWD

——

f RV dimension
Hae modynamics
(unlikely of added value at
follow-up in low-risk patients
according to
ESC/ERS 4 strata model)

} TAPSE/sPAP
} RA area

Improvement

+ WC diameter 5

leterminants with a less well-defined role as treatment goals



’ Vyber Monitorace Nacasovani
Stanoveni

prognozy

optimalni terapeuticke eskalace
terapie odpovédi terapie
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Komorbidity

Funk¢ni

o ika VOvoi o
ynamika vyvoje klasifikace

Multimodalni
hodnoceni

Biomarkery Hemodynamika

Kvalita Zivota
(pacientem
hodnoceno)

Funkce pravé
komory
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funkcni trida

tranného srdecniho selhani

F pro REVEAL score

adale jako zasadni nezavisly prognosticky faktor

zpecny a levny submaximalni test k méreni fyzické kapacity
ota 6MWD je spojena s progndzou u pacientu s PAH (pfi diagndze i pri sledovani)

vsak neni prediktorem vyznamnych klinickych udalosti a neni vhodnym nahradnim uka:
arametry kvality zivota

na veku a dalSich faktorech
cké faktory —zmény TF a desaturace béhem cviceni - nutné dalsi ovéreni
6MWT je slibny, ale vyzaduje prognostické potvrzeni
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biomarkery
riuretic Peptide) a NT-proBNP (N-terminal pro-BNP) jsou nejpouzivanéjsi biomarkery pt
| a dysfunkci PK, koreluji s hemodynamikou, 6MWD a prezitim

iomarkery:
Skozeni: Troponin
 komory: GDF-15
et: CRP, interleukiny, TNF-a
kce: von Willebrandiv faktor, adrenomedulin
atrix: MMP-2 (matrixova metaloproteinaza 2)
jiné: Kyselina mocova, natriémie, endostatin, FGF-23
e v PAH:
kyselina mocova, hyponatremie a funkce jater a parametry KO jsou spojeny s rizikem umrti

ry end-stage organového selhani

biomarkery:
‘0 hodnoceni rizika (napf. B-nerve growth factor, CXC chemokin ligand 9)

nezavislé na soucasnych modelech stratifikace rizika (activin-A, follistatin-like 3)
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In grey: risk determinants with a less well-defined role as treatment goals
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ifické informace o strukture a funkci RV a je povazovana za zlaty standard pro neinvazi\

RV:
licky objemovy index (RVESVI): Prediktor umrtnosti a zhorSeni stavu, s vyznamem na z
olicky objemovy index (RVEDVI): Méné konzistentni, ale predikuje umrti a progresi one

10delace ke snizeni stresu stény pfi dilataci RV.

/sokého objemu RV a nizké hmotnosti RV (¢astéjsi u starsSich pacientu) je spojena s hors
opnosti pri [écbé PAH.

sti spojené s levou komorou (LV): Snizeny LV end-diastolicky objemovy index (LVEDVI)
liktory umrtnosti u PAH.

RVEF):

ktor prognozy, kdy hodnota >45 % pri sledovani signalizuje nizké riziko umrti.

vani je lepsi prediktor nez plicni vaskularni rezistence (PVR) a muze drive indikovat pro

ARI:

(napf. pomér SVI/RVESVI) a strain parametry (napr. PA globalni longitudindlni strain) mi
ukazatele.



y prognosticky faktor neposkytuje dostatecnou diagnostickou a pi

elné komplexni reevaluace

' znamek klinického zhorseni oproti minulé vizité

yadné klinické zhorseni zptusobeno progresi PAH nebo jinym konk
ocnénim

vé komory — stabilita a adekvatnost

avu spojeného s dobrou dlouhodobou prognozou (kritéria nizkél



REVEAL 2.0

N N R N N
Other CTD Heritable PoPH
W No Var REVEAL Lite 2
I N N A
No Yes eGFR <60 mL/min/1.73m?2 N
or renal insufficiency
Hg) =110 <110
Systolic BP (mmHg) =110
) m] =95 >95
Heart rate (bpm) <95
- I I 1 v
WHO-FC | Il
- =440 320-440  165-320 <165
6MWD (m) =440 320-440 165-320
<50 50-200 200-800 =800
BNP (ng:L-1) <50 50-200 :
<300 300-1100 =1100 or
NT-proBNP (ng: L‘I) <300 300-1100
No Yes
No Yes
Overall risk= sum of the points +6 = 6-7= Interme
Yes No
Dverall risk= sum of the points +6 = 7-8= Intermediate risk
9= Highrisk



Determinants of prognosis
(according to 1-year estimated
mortality)

Signs of right HF

Symptom

Clinical progression

yarameters
Syncope
WHO-FC

6MWD
Exercise CPET
tests Peak V‘02
VelVeo,

3iomarkers ol
i NT-proBNP

Echocardiography

RA area

TAPSE/sPAP

: PE
Imaging <MRI
RVEF

Svi

RVESVI

Haemodynamics
RAP
Cl

Svo,

VHO-FC

MWD

NP
IT-proBNP

ECS/ERS 3 risk-strata

Low risk Intermediate risk
(<5%) (5-209%)

o

High risk

Absent
Slow

QOccasional

0m 165-440 m

Lmint 11-15mlLkg1'min-1

36-44
) ng:L-1 50-800 ng-L-1
gL 300-1100 ng-L-1

4 18-26 cm?
mmH,c:';1 0.19-0.32 mm-mmHg1 <0.19
Minimal

37-54%
26-40 mL-m-2
42-54 mL'm-2

8-14 mmHg >1.
2.0-2.4 L'min-1-m~2 <2.0
31-38 mL'm-2
60-65%

ECS/ERS 4 risk-strata

rognosm

320-440 m

50-199 ng-L-1
300-649 ng-L-1

165-319m

200-800 ng-L-1
650-1100 ng-L-1

ESC/ERS risk calculation

SPAHR/COMPERA 1.0

Parameters

Intermediate risk
2 points

1.0-1.49=

sum of the points =

1.5-2.49= Intermediate risk
n of parameters

=2.5=

Overallrisk=

FPHR invasive

Low risk parameters

- - =4 low risk parameters

FPHR noninvasive

Low risk parameters

=3 low risk parameters

WHO-FC
6MWD
BNP/NT-proBNP

COMPERA 2.0

Parameters

Intermediate-low
risk
2 points

1.0-1.49=
oy sum of the points = J71.5—2.49= Intermediate-low risk



je klicova pro lécebny algoritmus podle ESC/ERS a urcuje postupy béhem p

izikové stratifikace:

|ékaru pouziva hodnoceni rizik, pficemz hlavni prekazky jsou ¢asova narocr
-elektronickych zdravotnich zaznamu.

hodnoceni rizika:

ly mezi hodnocenim zalozenym na klinickém usudku a hodnocenim podle
trickych nastroju, coz zdUraznuje potrebu standardizace pomoci validovan

‘i nasledném sledovani:

e jsou nejvice studovana u pacientu s idiopatickou, dédi¢nou nebo Iéky inc
mitace u pacientu s kardiopulm. komorbiditami a vyssiho véku (nutno zohl
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ndardizované hodnoceni funkénich omezeni v kazdodennim zivotée |ékarem
ale nemusi byt zplsobena PAH a jsou ovlivnéna dalSimi faktory, véetné véku, komorbidit, fyzické zdatnos
/Seobecné prijimany navod, jak pacienty kategorizovat podle WHO-FC

acienti mohou spadat do tridy WHO-FC | nebo Il, prestoze maji zavazné hemodynamické postizeni

 jako pro FC

mér normalni hodnoty indikuji dobre kompenzovanou funkci pravého srdce u PAH.

mujici hodnoty BNP/NT-proBNP (vék, nedavna fyzicka aktivita, obezita, srdec¢ni rytmus, funkce ledvin a

ace rizika:

vé skére zahrnujici WHO-FC, 6MWD a BNP/NT-proBNP slouzi jako zakladni ndstroj pro
preziti

vSak nejsou specifické pro onemocnéni, coz mize omezit jejich vhodnost pro rozhodoy
norbiditami

ané z hemodynamickych méreni a srdec¢niho zobrazovani (napr. echokardiografie neb



drzet kategorii nizkého rizika umrti (<5 % béhem 1 roku) definované splnénim alespon
10 m a BNP <50 ng/L nebo NT-proBNP <300 ng/L

oceni rizika:
oje nezohlednuji komorbidity, které mohou ovlivnit schopnost dosahnout nizkého rizil
<ych studii naznacuiji, ze rizikové skore neni vzdy spolehlivym prediktorem klinického zh

emodynamickych parametru (napr. mPAP, PVR) a zlepsSeni funkce pravého srdce mohou
1kazy jsou zatim omezené

ividualizovanou lécbu:
la byt prizplisobena individudlnim charakteristikam pacienta véetné typu PAH, zdvaZnc

azeni nizkého rizika umrtnosti pri hodnoceni validovanym multiparametrickym nastroj
nodynamickych a zobrazovacich parametru (jako je echokardiografie a cMRI) do rozho

kumu:

N '} y 2 '} 7 y 2 T ) '} y 2 '} ! o '} '} "y '} r '} ] ] e ) [ ]



Exercise
tolerance

_2"'_
RV function
and strain

) /
g

Haemodynamics

Cardiac
catheter

Pulmonary .

6MWD >440 m
WHO-FClorll

BNP <50 ng-L-1

NT-proBNP <300 ng-L1

Need for research
prioritisation:

RA area <18 cm?2
TR, none or trace
TAPSE/sPAP >0.32
mm-mmHg-1

RAP <8 mmHg
Cl22.5 l'min1:m2
SVI>37 mL'm2
.‘E‘«,_,{,2 >65%

PVR <5 WU

Need for research
prioritisation:

MPAP <30-35 mmHg
PAC 22.5 mLmmHg!

Not disease-specific, potentially
affected by conditions other
than PAH

Not disease-specific, potentially
affected by conditions other
than PAH

Other imaging parameters from
echocardiography and MRI are
emerging

Uncertain added value in
low-risk patients according to
ESC/ERS 4 strata model

PVR <5 WU treatment goal may
not apply to patients with
congenital heart disease

With emerging therapies and
effective combination
treatment strategies,
comprehensive haemodynamic
assessment of treatment

response is expected to play a
mrrErarminant rala iln tha

Goals may not be achievable in
patients with other conditions
limiting exercise capacity

Goals may not be achievable in
patients with interfering
conditions

TAPSE/sPAP threshold requires
further validation

Established prognostic value;
however, not necessarily
independent of noninvasive
parameters

The proposed thresholds may
be associated with long-term
survival; however, this is not
evidence-based and requires
further validation



r pulmonary arterial hypertension
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Initial risk assessmentP
|

I T

ion ERA + PDE-5i

Combination i.v./s.c. PPA, ERA, PDE-5i

I |
v

First follow-up risk reassessment at 3-4 months
And repeated frequentlyP
|

v

Intermediate-high riskf

Add i.v./s.c. PPA or
activin-signalling
inhibitor

Add activin-signalling
inhibitor, oral or
inhaled PPA

Can consider switch
PDE-5i to sGCS

e

Add i.v./s.c. PPA
(1st choice if not on)
or activin-signalling

inhibitor
[

Persistent intermediate-high or high

Maximal Rx: 4-drug i.v./s.c. PPA, ERA, PDE-5i
or sGCS, activin-signalling inhibitor
Lung transplant evaluation

. The treatment algorithm is intended for patients with

confirmed group 1 PAH (phenotypically clear-cut,
including mPAP 225 mmHg and PVR >3 Wood Units
and no significant response on acute vasoreactivity
testing). See text for treatment in PAH with complex
phenotypes.

. Risk assessment should be performed at baseline,

within 3-4 months and periodically thereafter, and
using FC, 6MWD and natriuretic peptides as a part of
a validated risk calculator. Haemodynamics, RV
imaging and other measures should be used to
supplement risk assessment.

. Initial triple therapy with an iv./s.c. PPAis

recommended in high-risk patients and may be
considered in non-high risk with severe
haemodynamics and/or poor RV function.

. Most low-risk patients at follow-up should continue

initial therapy.

. Clinical trials with oral and inhaled treprostinil

included only patients on monotherapy, while
studies of selexipag and sotarcept included patients
on combination therapy.

Transplant referral should be considered for select
hich-rick natiente at diacnocic and far




ide Prostacyclin Activin/BMP
y pathway pathway

Activin
PGI2 ‘ N Activin signalling
inhibitors (scavenge)

s ' PPAs
mulator T

I I
rasodilation and has Rebalances pro-/antiproliferative

liferative effects signalling

Medications

Common adve

Oral medications
PDE-5i [18-21]

Guanylyl cyclase
stimulators [22]

Endothelin-1

receptor antagonists
[21, 23-27]

Prostacyclin receptor
agonists [28]
Prostanoids, p.o.

[11, 29-32]

Inhaled medications
Prostanoids, inhaled
[33, 34]

Parenteral medications

Prostanoids, parenteral

[35, 36]

Activin-signalling
inhibitor [7, 8]

Sildenafil, tadalafil

Riociguat

Ambrisentan,
bosentan,
macitentan

Selexipag

Treprostinil,
beraprost

lloprost, treprostinil

Epoprostenol
(i.v.), treprostinil
(i.v., s.c.)
Sotatercept (s.c.)

Head
Flust
Dyspe
Epist
Head
Dyspe
Dizzii
Hypote

Peripheral
Nasal col
Anae

Prostanoid
Prostanoid
Cou
Prostanoid
Prostanoid
Head
Diarrl
Nosel

Bleeding
Telangi

PDE-5i: phosphodiesterase-5 inhibitor; SBP: systolic blood pr
subcutaneous. *: highly reliable contraception and monthly
childbearing potential due to risk of teratogenicity; ": wt
antagonists tend to be class effects, there is some variabili
considered; *: prostanoid-type AEs include flushing, headache,
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Initial risk assessmentP
|

Not high riske
ination ERA + PDE-5i

Combination i.v./s.c. PPA, ERA, PDE-5i

I |
v

First follow-up risk reassessment at 3-4 months
And repeated frequentlyP
|

v
Intermediate-high riskf “

al [ | Add activin-signalling Add i.v./s.c. PPA or Add i.v./s.c. PPA
inhibitor, oral or activin-signalling (15t choice if not on)
inhaled PPA inhibitor or activin-signalling
Can consider switch inhibitor
PDE-5i to sGCS |

Persistent intermediate-high or high

Maximal Rx: 4-drugi.v./s.c. PPA, ERA, PDE-5i
or sGCS, activin-signalling inhibitor
Lung transplant evaluation

. The treatment algorithm is intended f

confirmed group 1 PAH (phenotypical
including mPAP 225 mmHg and PVR
and no significant response on acute?
testing). See text for treatment in PAF
phenotypes.

. Risk assessment should be performe:

within 3-4 months and periodically th
using FC, 6BMWD and natriuretic peptic
a validated risk calculator. Haemodyr
imaging and other measures should b
supplement risk assessment.

. Initial triple therapy with an i.v./s.c. |

recommended in high-risk patients ar
considered in non-high risk with sevel
haemodynamics and/or poor RV funci

. Most low-risk patients at follow-up st

initial therapy.

. Clinical trials with oral and inhaled tre

included only patients on monotherc
studies of selexipag and sotarcept incl
on combination therapy.

Transplant referral should be consids
high-risk patients at diagnosis, and fo
intermediate-high and high-risk patiel
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ymmended supportive measures [47-49]

cercise training

support

-against SARS-CoV-2, influenza, Streptococcus pneumoniae and consider vaccina
ment in patients with fluid retention

TOT when arterial blood oxygen pressure is consistently <8 kPa (60 mmHg)

iron status in patients with iron-deficiency anaemia

t pregnancy

eptive advice

t counselling

evere acute respiratory syndrome coronavirus 2; RSV: respiratory syncytial virus;
Y.
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1G:

azeni nizkého rizikového profilu (<5% umrtnost béhem 1 roku), s doporucenim na agresivni kombinovanc
Chy.

y:

i terapie zamérena na Ctyfi klicové signalizaéni cesty (endothelin-1, oxid dusnaty, prostacyklin a aktivin/E

7 inhibitor signalizace aktivinu, je prfidan jako ¢tvrta moznost a poskytuje nové terapeutické prilezitosti.

hajeni kombinované terapie od diagnozy, ktera vykazuje vyssi ucinnost nez monoterapie.
Ché:
ély byt prizpusobeny individualnim potfebam pacienta, véetné faktor( jako vék, komorbidity a specifick

ni a rizikova stratifikace:

a klasifikace rizika (nizké, stredné nizké, stredné vysoké a vysokeé riziko) je integrovana do |é¢ebného alg:
"0 pacienty s vysSim rizikem.

lobé studie, které maji za cil Iépe porozumét prinosim a bezpecnostnim profilim novych Iéku, jako je so
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