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22 CIEPH je samostatnym typom PH

v klasifikacii plucnej hypertenzie
WHO Nice 2013, Odportcania ESC 2015

1. Plucna arteriova
nypertenzia - PAH

2. Pfucna venozna hypertenzia

3. Plucna hypertenzia asoc. Pravé srdce Lavé srdce
S respiracnymi chorobami

-symptomaticka PH
-prekapilarna PH >25 mmHg+3W.j.

4. Chronicka tromboembolicka
pfucna hypertenzia |

-PErZIStencia peritznych defektov

pri 3-6mesacnej ucinnej AK th

5. Plucna hypertenzia

S nejasnym mechanizmom
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Chronicka tromboembolicka PH

prelenanég plicna ermbdélie

aragznizécie embolov
plicnz hypertenzia

1

2 patomechanizmy
obstrukeie plucneho rieciska a PH

organizacia periférna artériopatia
tromboemboloyv
remodelacia
obstrukcia elastickych PA A\ malych muskularnych PA
b=
mechanicky komponent Y \

funkény komponent
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Mame diagnozu CTEPH

!

rychlo progredujuca choroba,
iInvalidizujuca a smrtiaca
pod obrazom zlyhavajucej pravej] komory

ak je nelieCena
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Neliecena CTEPH ma hrozivu prognézu
1.0 -
0.8 1

0.6 1

Survival

U mPAP >30 mmHg

0.2 -

0.0 1

0 200 400 600 800 1000 1200 1400

Aké su lieCebné moznosti?
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Recommendations for chronic thomboembolic
@ ' pulmonary hypertension

@  Lietba CTEPH

Recommendations Class® | Level® Ref®

2015

In PE survivors with persistent

dyspnoea, diagnostic evaluation lla 414

and t | for CTEPH should be considered.

= dozivotna antikoagulacna

liecha
prevencia recidivy PE a
prevencia tromboz in situ

definicia CTEPH zalozena
na 3 mesacnej ucinnej AK th

antagonisty vit. K's cielovou
INR 2,5 — 3,0

zlepsenie hemodynamiky a
funkcnej zdatnosti

zladna regresia PH a ziadne
ovplyvnenie prognozy.

The Jo
Hypert
Europe

2014
man;

The Ta
Pulmoi

Sereening for CTEPH in
asymptomatic survivors of PE is
currently not recommended.

It is recommended that, in all
patients with CTEPH, the
assessment of operability and

decisions regarding other

treatment strategies be made by

a multidisciplinary team of
experts,

Life-long anticoagulation is
recommended in all patients

Surgical PEA is recommended
for patients with CTEPH.
Riociguat is recommended in
symptomatic patients who have
been classified as having
inoperable CTEPH by a CTEPH
team including at least one
experienced PEA surgeon, or
have persistent/recurrent
CTEPH after surgical treatment.

Off-label use of drugs approved
for PAH may be considered in
symptomatic patients who have
been classified as having
inoperable CTEPH by a CTEPH
team including at least one
experienced PEA surgeon.

391, 398,
403, 412

S FER
- < KN

LB 411,412
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=~ " ~ Recommendations for chronic thomboembeolic
v 1 4 I e C a pulmonary hypertension
\ufde jl '

zlaty standard AK th m e s s e [

dyspnoea, diagnostic evaluation 414
a for CTEPH should be considered.
Screening for CTEPH in
asymptomatic survivors of PE is
currently not recommended.

38l

It is recommended that, in all

3 . 4 / patients with CTEPH, the
‘ Ch I ru rg I Cka I C assessment of operability and 371, 398,
decisions regarding other 403, 412
treatment strategies be made by

plucna endarterektomia i n

experts.

Life-long anticoagulation is

recommended in all patients
. . . . . 3 V4 r _ aith FH

pri chirurgicky dosiahnutelnych |éz T yrp———

for patients with CTEPH.
symptomatic patients who have
been classified as having
inoperable CTEPH by a CTEPH

=P mMedikamentozna Specificka |

have persistent/recurrent
CTEPH after surgical treatrment.

Off-label use of drugs approved
for PAH may be considered in
symptomatic patiemts who have
been classified as having
inoperable CTEPH by a CTEPH
team including at least one
experienced PEA surgeon.

CTEPH = chronic thomboembolic pulmonary hypertension; FE = pulmaonary
embaolism; FEA = pulmonary endarterectonmy.

*Class of recommendation.

"Level of evidence.

“References.
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PEA zlepsuje hemodynamiku a

e Ny
&s j’

symptomatologiu
PAP po PEA Zatazova kapacita po PEA
el <0.0001 0
120 - AR 800 - p<0.0001
700 -
100 1
80 900 1 515
80 - <& 500 - &>
409
60 - 400 - <
40 - o 40 300 1 309
200 -
20 -
100 -
O [ | O : :
PRED PO PRED PO 6 mes. PO

Signifikantna regresia velkosti PK; Sirky AP, zlepsenie funkcie PK;,
NYHA 3,4 > 1.6

Simkova |, et al. CTEPH:Outcome in Medical and Surgical Treatment. CVD Prevention and Control 2009.
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o PEA zlepsuje prognozu u CTEPH
1.004
s N = 308
©
%0.75_ '| Bl .
= N 5r. prezivanie v 75%
o o p = 0.0006
=0.50- L
= .
@
©0.251
s
=
(?)0.00 . . . | |
0] 20 40 610) 80 100

Time in months (from cath to contact)

Archibald, AJRCC, 1999, 523-528
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& Prezivanie operovanych a neoperovanych pacientov

NOT operated, N = 275
Operated, N = 404

Delcroix et al. Circulation 2016;133:859-871

p<0.0001 (log-rank test)
patients at risk at the end of the time period
404 383 374 366 361 355

275 246 228 214 200 188
(0] 6 12 18 24 30
Months from Diagnosis

Avsak
- 35 - 40% pacientov je nevhodna na PEA distaine lézie, komorbidity

- 5-35% pacientov po PEA ma perzistujucu PH
Pepke-Zaba et al, Circulation 2011; Fedullo et al, AJRCC 2011
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& Liecba CTEPH

===p chirurgicka
plucna endarterektomia

* pri chirurgicky dosiahnutelnyck

=P medikamentozna specificka
* pri inoperabilnej forme CTEPH

» pri rezidualnej PH po endarterzktomii
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Moderna koncepC|a _Ilecbv CTEPH

= |nhibitory PDE-5 sildenafil, tadalafil \ s /

—_—

= stimulator GC riociguat EBM — schvaleny EMA v indikacii CTEPH

- pocetne nekontrolovane Studie epoprostenol4, bosentans,
sildenafilt®-11, treprostinil 12, riociguat 13

- 3 RKS bosentani4, sildenafils, riociguatis

hemodynamicky a klinicky benefit u inoperabilne] CTEPH
alebo perzistentnej PH po PEA

1. Nagaya et al Chest, 2003; 2. Bresser et al ERJ 2006; 3. Scelsi et al. Ital Heart J 2004; 4. Cabrol et al JHLJ 2006;
Bondermann et al, Chest 2006; 6. Hoeper et al Chest 2008; Hughes et al, Thorax 2008; Hughes et al. ERJ 2007; 9.
Seyfarth et al. Respiration 2006; 10. Ghofrani et al AJRCCM 2003; Reichenberger et al, ERJ 2007; Skoro-Sayer et al.
Thromb Haemostat 2007; 13. Ghophrani et al. ERJ 2010; 14. Jais et al. JAAC 2008; 15. Suntharalingam et al. Chest

2002 16 CChofrani et al NNF 1M 201
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o lieCba \ trvanie primarny | sekundarne
J studie endpoint | endpointy
RKS
BENEEIT bosentan | 157 inOP.|16 tyzdriov | APVR pozit: PVR;Cl:Borg
Vs placebo -24% ANT-proBNP
(p=0,0001)
FC;, TTCW
QoL (SF 36)
SIEDENAFIL sildenafil |79 12 tyzdriov pozit: FC (p=0,025)
vs placebo | 10 inOP PVR (p=0,044)
O perzist. Borg
QOL(CAMPHOR
ANT-proBNP
CHEST-1 riociguat |267 16 tyzdriov | AGMWD nozit: PVR,
vs placebo {189 inOP +46m NT-proBNP,
72 perzist. (p=0,0001) Borg, FC
QoL (ED-Q5)
TTCW
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Sumar hemodynamickeho efektu

N baseline |A PVR zmenav %

PVR 12.-16.ty2. | 12.-16.tyz.
BENEFIT bosentan 66 7784323 | -146 -19%
SIEDENAFIL sildenafii |9 8144385 |- 179 +245 - 22%
CHEST-1 riociguat [151 791 +432 | -226 +248 - 29%




Table 33 Recommendations for chronic
thromboembolic pulmonary hypertension

Statement Class® Level”
The diagnosis of CTEPH is based on the presence | C
" 0 - of pre-capillary PH (mean PAP =15 mmHg,
60 A) PaCI_entOV S CTEPH PWP <15 mmHg, PVR >2 Wood units) in
operab”n [ |noperab|ln [, patients with multiple chronic/organized

occlusive thrombifembeli in the elastic
pulmenary arteries (main, lobar, segmental,
subsegmental)

~ 2506 kombinacna th In patients with CTEPH lifelong anticcagulation is | C

indicated

ako bridging

Surgical pulmenary endarterectomy is the C

recornmended treatment for patients with
CTEPH

@ Eiﬁgﬂﬁido rOku 201saDELINES Once perfusion scanning andfor CT angiography  llz C
— show signs compatible with CTEPH, the patient

should be referred to a centre with expertise in
surgical pulmenary endarterectomy

Guidelines for the diagnosis and treatment

of pulmonary hypertension The selection of patients for surgery should be lla C

The Task Force for the Diagnosis and Treatment of Pulmonary bazed on the extent and location of the
Hypertension of the European Society of Cardiology (ESC) and
the European Respiratory Society (ERS), endorsed by the
International Society of Heart and Lung Transplantation (ISHLT)

organized thrombi, on the degree of PH, and on
the presence of co-merbidities

PAH-specific drug therapy may be indicated in
selected CTEPH patients such as patients not

candidates for surgery or patients with residual
PH after pulmonary endarterectomy

EMB - studia CHEST
riOCig Uét “Class of recommendation.

®Lavel of evidence.
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Stadia CHEST

Ghofrani et al. Riociguat for the treatment of
CTEPH. N Engl J Med 2013,369:319-29

CHESI-1

dvojito-zaslepena, randomizovana, multicentricka studia
261 pacientov

CTEPH InOP /' perzistentna po PEA
riociguat vs placebo:

- 1 oMWD

- | funkcna triedu WHO
- | PVR a 1 Cli

- | NT-proBNP

CHEST-2: extenzia Sstudie
- dalsie zlepsenie 6MWD



European Heart Journal Advance Access published August 29, 2015
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European Heart Journal ESC/ERS GUIDELINES

norean doi10.1093/eurheartjletv17

CIET
CARDHCDGY S

2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology

Recommendations for chronic thomboembolic

European Respiratory Society (ERS) pulmonary hypertension
- - - - Continue lifelong anticoagulation
014 ESC Guidelines on the diagnosis : P Clase” | Love? | _Rar

|

Operability assessment by
The Task Force for the Diagnosis and Management of CTEPH team
Pulmonary Embolism of the European Society of Car l

|
[

*
~
®
x

In PE survivers with persistent
dyspnoea, diagnostic evaluation
for CTEPH should be considered.

Sereening for CTEPH in
asymptomatic survivors of PE is a8l
currently not recommended.

It is recommended that, in all
patients with CTEPH, the

assessment of operability and 391, 398,
decisions regarding other 403, 412
treatment strategies be made by

Jedina schvalena farmakoterapia
Trieda| B

Surgical PEA is recommended I
for patients with CTEPH.
Riociguztd srmmended in
ptomatic patients who have
been classified as having
inoperable CTEPH by a CTEPH I
team including at least one
experienced PEA surgeon, or
hgve persistent/recurrent
CTEPMsafter surgical reatment.

Off-label use of drugs approvec
for PAH may be considered in
symptomatic patients who have
been classified as having b
inoperable CTEPH by a CTEPH
team including at least one
experienced PEA surgeon.

anagement of acute pulmonary emb lla n

Guidelines reviewers: ...Iveta Simkova (Slo»

¥

Consider second
opinion by another
experienced centre

412

Pulmonary
endarterectomy

Targeted medical
therapy

v

Persistent
symptomatic

pulmonary
hypertension®

Referral Emerging
for lung therapies
transplantation (BPA)

412

BPA = balloon pulmonary angloplasty, CTEPH = chronic thromboembolic
pulmonary hypertension; CTEPH team = a multidisciplinary team of experts

axparienced in the diagnosis and operability assessment of patlents with
CTEPH.

CTEPH = chronic thomboembolic pulmonary hypertension; PE = pulmonary
embaolism; PEA = pulmonary endarterectomy.

*Class of recommendation.

"Level of evidence.

Defined as in [amiesan ot al 413 “References.
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Inicialna kombinacna terapia
INOP CTEPH

Observacna, multicentricka, retrospektivha analyza inOP CTEPH

Bosentan + sildenafil 76%

Ambrisentan + sildenafil 5%

Bosentan + tadalafil 16% Ambrisentan + tadalafil 2%

N=73 inicialne | po 4.3 M p

NYHA /NN | 12/47/11 | 28/40/2 0.0046

6MWD 30915 3521125 0.0002

hemodynamika

RAP 9.5+5.7 7.8 ¥4.9 0.0067
MPAP 50.6+10.5| 44 +9.7 0.00001
Cl 2.0+0.4 2.7/+0.7 0.00001
PVR 12.715.2 0.7+£3.5 0.00001

Sitbon et al. Presented at ATS Conference, may 2016
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Inicialna kombinacna terapia
INOP CTEPH

Observacna, multicentricka, retrospektivha analyza inOP CTEPH

i3
N

Bosentan + sildenafil 76% Ambrisentan + sildenafil 5%

Bosentan + tadalafil 16% Ambrisentan + tadalafil 2%

Inicialne kombinacna terapia ERA + PDE_5i :

» ZlepSila zatazovu kapacitu a hemodynamiku

» ZzlepsSenie pri dualnej liecbe pretrvavalo 28.8 mesiaca
» prezivanie 1, 2 a 3 rocné: 90.4%, 82.7% a 80.7%

« prezivanie bez prihody  80.8%, 67.9% a 60.7%

Sitbon et al. Presented at ATS Conference, may 2016



w{;)

BPA vs medikamentozna liecba
u InOP CTEPH

RACE Riociguat vs ballon pulmonary angioplasty in non-operable CTEPH

randomizovana, multicentricka, open-label studia

20 PH centier vo Francuzsku
62 novodiagnostikovanych pacientov v kazdej skupine

Primarny ciel: zmena PVR v % po 26 tyzdnoch

RACE: extenzia Studie
Pri perzistentnej PH dat’ vice verza lieCebnu metodu BPA resp. riociguat
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& Manazment CTEPH na Slovensku

Komplexny manazment CTEPH

diagnostika CTEPH
Indikacia PEA v kooperacii so

zahraniénymi expertnymi centrami
Specificka liecba
dispenzarizacia

Klinika kardiologie a
e angiologie LF SZU a
NUSCH Bratislay,

podla Odporucani ESC na p6de specializovaneho pracoviska, v nasej
starostlivosti 110 pacientov s diagnozou CTEPH
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22 Nasi pacienti SO CTEPH s

l Recommendations Class® | Level® Ref®

In PE survivors with persistent
dyspnoea, diagnostic evaluation
for CTEPH should be considered.

‘ T E P H Screening for CTEPH in

e lahka PH n=3 Currenty not recommmended.
- non-compliance n=7 paiete it CTEPH,the

v

assessment of operability and 391, 398,
decisions regarding other 403, 412
treatment strategies be made by

a multidisciplinary team of

experts. |

Life-long anticoagulation is

recommended in all patients

Vh Od n I’ n th Od n I’ ;L:;:JIEE:E recommended
for patients with CTEPH.
na PEA na PEA
nN=55 n=45 exitovani

411,412

) k 12/2016
exitus n=3

gaka n=1 n=10

v v / - -off-label

-Studie
P EA e n a | I er u 3 6 paCI e ntov CTEPH = chronic thomboembolic pulmonary hypertension; FE = pulmonary

n == 5 1 n = 4 6 embaolism; PEA = pulmonary endarterectomy.
*Class of recommendation.
"Level of evidence.

“References.

Rezidualna PH=16
30%

Specificka liecha n=24
riociguat n=21
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s
VYSLEDKY |
N=21 lieCenych 6 mesiacov riociguatom
N=7 postPEA

zlepsenie tunkenej triedy.

NYHANMHO

3 — 7 2 g ‘.I.J5

S ZalazoVve| kapacity.
MWD

333—455 —599
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vyznamny pokles
NT-proBNP

2185 — 1602 — 1003 ng/l



% VYSLEDKY lIlI:

[E LK

1

1,45

1,4

¥S5

1,3
1LZs

1,2
pred lieCbou ADEMPAS po 3M

—=—|E LK

zlepsenie indexu excentricity.
IE LK

1,48 —1,32 —1,31

po 6M

50
45
40
35
30
25
20
15
10

14

12

10

o

FAC PK

pred liecbou

ADEMPAS po 3M po 6M

——FAC PK

zlepsenie funkcie PK
s FAC 35 — 449%

svina S 9,2 > 12,5 cmls

TDI PK vina S

I

/

pred lieCbou

ADEMPAS po 3M po 6M

——TDIPKvlna S
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Specificka lieéba CTEPH

= Riociguat je jedinou ucinnou liecbou inoperabilne] a
rezidualnej/rekurentnej] CTEPH v triede 1B

=V sulade s vysledkami studie CHEST v nasom subore ku
vyznamnemu zlepseniu:

Efekt 6M specifickej liechby:
— vykonnosti:

trieda NYHA, 6MWD |* zlepsenie 6IMWD: 833—599m
= zlepsenie NYHAMHO: 3,0—1.,5

— laboratornych aj = pokles NTproBNP: 2185—1003 ng/l
echokg markerov = pokles IE CK: 1,5—1,3
zlepsenie funkecie PK:
FAC 35 — 449%
vina'S 9,2 — 12,5 cm/s
klesol reg. Tr grad: 85— 76mmHg




Priebeh ochorenia &7 X sez ks
W 28r. pacientka s rezidualnou PH po PEA

S riociguatom:

_ _ 620
NTproBNP riociguatsoo 000 e e

6MWD predizena: + 98m

Najvyznamnejsia

zmena bola po 6 M
lieCby riociguatom

—— —- -0 132

—b 146 136 130
rrociguat W’proBNP normalizacia

/2014 VIi/14 VIl /14 /15 V /15 X115 IV/16 X116

=o—=6MWT (m) =e=NTproBNP (ng/l)




Brno, XXV. sjezd CKS

2% | Efekt pretrvava 30 mesiacov

©Swave PEA “ RV FAC
14 PEA 50 49 50 52
12 11 12 12 >0
10 41
10 9 40
8 35 35
8 7 30/, . t
) ) 30 rocigua
® nomguat 4
4 20
2
10
0 . .
/2014 VI/14 VII/14 1/15  V/15 X/15 IV/16 X/16 PK funkcia a velkost’ kompletne normaliz.
—e—S - Wave (cm/s) /2014 VI/14 VII/14 1/15 V /15 X/15 IV/16 X/16
——FAC (%)

60 PEA

52 54

TR gradient normalizov.

80 43
39

40 38 37 39

*0 riociguat 3
30 A

40

L 20 RV size
20 riociguat
Tr grad 10
0
11/2014 VI/14 VII/14 1/15 V/15 X /15 IV/16 X/16

0

—e— TR grad. (mmHg) /2014 VI/14 VII/14 1/15 V/15  X/15 IV/16 X/16

RV size (mm)
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Prezivanie neOP CTEPH

medikamentozne lieceni vs nelieceni

dihodoha

Prognoza
NOT medically treated, N=107
medically treated, N=168
>
PVR
p=0.5019 (log-rank test)
dyn .S.cm-5 0 - patients at risk at the end of the time period
168 157 147 138 130
Medically treated 778 107 89 81 76 70
. 0 6 12 18 24 m
NOT med|Ca”y tl’eated 480 Months from Diagnosis

Delcroix et al. Circulation 2016:133:859-871
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Zaver

CTEPH ako mozny nasledok PE je zavazna klinicka jednotka —
vyznamne redukuje kvalitu a diZku Zivota

Dostupnost kurabilnej chirurgickej liecby a Specifickej lieCby —
lieCitelnost

PEA ostava nateraz liecbou volby

U neoprovatelnych pacientov a u perzistentnej PH po PEA ma
multidisciplinarny konsenzus zvazit specificku lieCbu, avsSak
Ovplyvnenie dlhodobeho prezivania Specifickou lieCbou je otazne

Chybaju vysledky EBM na doriesenie postavenia a sledu
lieCebnych modalit: sSpecificka liecba vs BPA vs inicialna
kombinovana liecba

Manazment patri do ruk expertneho centra — exaktna
diagnostika a nasledny manazment up to date






