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PH?

vznika?

Ako sa manazuje?



2o CIEPH e samostatnym 4. typom PH

v klasifikacii plucnej hypertenzie
WHO Nice 2018, 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 /20 mmHg+3W.j.

4. Chronicka tromboembolicka
PH a ostatné obstrukcie pl.r. |-

-PErZIStencia peritznych defektov

pri 3-mesacnej ucinnej AK th

5. Plucna hypertenzia

S nejasnym mechanizmom




-« | Chronicka tromboembolicka PH

S i
a4 prelonané plicna embéliz

aragznizécie embolov

plicna hypertenzie
2 patomechanizmy.
obstrukcie plucneho rieciska a PH
organizacia periférna artériopatia
tromboemboloyv
remodelacia
obstrukcia elastickych PA malych muskularnych PA
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mechanicky komponent ._ , | funkény komponent



... Prirodzeny vyvoj ,prezite)” PE

- cast’ pacientov, ktori o)

prezili PE “V
miesto rezolticie trombov

Bratislavsky region - spad cca 500! tis.

Incidencia CTEPH 1,690  Borecekovs, Simkova, etal. BLL 2016
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@ \ztah CTEPH a PE / HZT

Table 2. Patients’ History of Venous Thromboembolism

Rizikové faktory CTEPH (n=81)

All Operable Monoperable
5 Patients Patiants® Patients*
Vrodeny trombofilny stav ' (n=679)  (n=427) (n=247)

Plicna embolia

Rekurentna PE

Neprovokovand PE

59.3 (270 48.9 (141) 0.0477

Acute PE no 42.6 (413) 9.3 (270 48.2 (141) 0.0926
DVT, % in)

Thrambolytic 14.4 (404) .5 (265) 6.6 (137) 0.0009
treatment,

% (n)

diostimulatora
Yena cava filter 12.4 (491)
implanted, % ()

Bohacekova, Simkova, BLL, 2016; Delcroix,..Jansa,..Simkova, ..., Circulation 2016



Embolicka hypoteza
Spustacom CTEPH je APE
rizikove faktory,...

VA =

Akiitna PE

Tradicnad rizil A faktar T

[radicne rzikove faktony VIIE

Imopllizacia, chirurgia; trauma, obezita, Viodena tromooiilia; hermonalna

liecha, graviaita; ...

Sa pri CTEPH neuplatnuju

Progresia PVR!

: |

CTEPH



4 Pl'ucna embdlia
?? jedina pricina CTEPH 77

- Pomerne vo™ -
T\
dakaz\] PRO

_. 1V experimentalnom modeli
.~ nzlkove faktory VTE sa nezhoduju s RF CTEPH

Egermayer P and Peacock AJ. Eur Respir J 2000; 15:440-8.
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6 Rizikove faktory CTEPH

> Laboratorne rizikove faktory
protrombotické stavy

poruchy fibrinolytickeho systemu

> Kiinicke rizikove faktory
charakteristiky APE asoc. s vyvojom CTEPH

klinicke stavy zvysujuce riziko CTEPH

Bondermann, Thromb Haemostat 2003 Morris, AJRCCM 2006
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L aboratorne rizikove faktory CTEPH

> linsuficientna fibrinolyza: dysfibrinogenémia, rézne varianty a
genet. mutacie FBG, abnormalna fragmentacia FBG, ..

> protromboticky stav

- Zladne zvysenie prevalencie

ALE:

Table 3. = Frequencies of in
abnormalities in patients anc

PPH 0/64 0/26
()™ ()

CTEPH 0/46 | /46
0= 2"

Control 0/100 1/100
(" ™

- aktivacia trombocytov
- elevacia faktoru VIII, vWFf a APA

Morris, Blood 2009; Miniati, AJRCCM 2010

Bondermann, Thromb Haemostat 2003,
Morris, AJRCCM 2006



g¢ = Protromboticky stav a CTEPH

> hladiny faktora VIl > 230 |U/d] u 41%
- signifikantne § % CTEPH pacientov vs PAH

- ziadna zmena hladin FVIII po uspesnej PEA nezmenené - geneticky podklad???

— vysoky vyskyt APA u 21%
- u CTEPH vs IPAH signifikantne 1 vyskyt APA a 1 titre APA

- 1 hladiny APA asociovaneé s lupus antikoagulans u CTEPH, avsak nie u IPAH

Asociacia s nielen trombozou
ale aj
ateroskleréozou

Wolf, Eur Respir J 2000; 15:395-399 Bonderman, Thromb Haemostat 2003;90:372-376; Simkovéa,Remkova Thromb Haemostat 2016
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DalSie potencialne mechanizmy CTEPH I.

rizikove faktory aterosklerozy vo zvysenej miere pritomné

zvysSena hladina plazmatickeho lipoproteinu (a) CTEPH vs IPAH

geneticky determinovany RF pre AS a trombozu

In situ trombo6za
- 1 PAI-1
- 1 faktora VIII, vWf, APA, LA

- abnormalna SPA

zapal / infekcia (chronicka stafyl. infekcia)

Wolf M, et al. Eur Respir J 2000; Ignatescu M, et al. Thromb Haemost 1998; Sadushi, et al. 2007., Bondermann, Simkova

et al, 2008



@@  Potencialne mechanizmy CTEPH 1.

protromboticky stav s aktivaciou TC, insuficientna fibrinolyza,

geneticka predispozicia s familiarnym vyskytom ??7?

Ulohu zrejme zohravaju d'alSie poéetné faktory veduce k
abnormalnej cievnej remodelacii:

= npeurohumoralne faktory: endotelin, TNF-a,, pentraxin3..., cytokiny,
mediatory zapalu, rastove faktory, angiostatickeé faktory veduce k
poruseniu angiogenezy

= procesy remodelacie (proliferacia a migracia SMC, EC, proliferacia
fibroblastov, akumulacia progenitorovych a zapalovych buniek)

Wolf M, et al. Eur Respir J 2000; Ignatescu M, et al. Thromb Haemost 1998; Sadushi, et al. 2007., Bondermann, Simkova et al, 2008, Desmarais; Elliott. CHEST 201t
140/4)'000_a101 Simknvd RPamknvd af al 9N01R Qadiichi Qimbnva of af 9017



@& Porusenie rovnovahy:

medazi
prokoagulacnou, antikoagulacnou a fibrinolytickou aktivitou
v pltucnom riecisku po prekonani jednej alebo opakovanych PE

. 3

komplex poruch v koagulacnej kaskade s vyssimi hladinami niektorych
faktorov (f VIII, VWE, PAI-1,..)

abnormality trombocytov so zvySenou reaktivitou a ich obratom
(zvysena SPA, zvyseny MPV,..)

zapal, faktory AS

predispozicia pre VTE a trombozu in situ

tromboembolus = mechanicky komponent CTEPH

tromboembolus = zachytavac cirkulujucich mitogennych, zapalovych a
vazoaktivnych latok = remodelacny proces = funkcnhy komponent

spolu s tazkou PH endotelova dysfunkcia, zvySenie permeability,
migracia leukocytov = proces remodelacie



e Rizikove faktory CTEPH

> LLaboratorne rizikove faktory
protromboticke stavy

poruchy: fibrinolytickeho systemu

> Klinicke rizikove faktory
charakteristiky APE asoc. s vyvojom CTEPH

klinicke stavy zvysujuce riziko CTEPH

Bondermann, Thromb Haemostat 2003 Morris, AJRCCM 2006



22 Kiinické RF CTEPH

Plucna embolia
= [ekurentna
= |diopaticka
= s velkymi perfuznymi defektmi
= U mladych pacientov.
= S0 SPAP>50mmHg

Klinicke stavy zvysujuce riziko CTEPH
= substitucna liecba hypotyreozy
= splenektomia
= ventrikulo—atrialne shunty a
= nfikovane i.v. pristupy a KS systemu
= chronicke zapalove procesy
= anamneza malignity.

Pengo V, et al.NEJM 2004; Jais X, et al. Thorax 2005; Lang, ATS 2008; Bonderman,Simkovavet al. Eur.Resp.J 2009; Pepke-Zaba et
al, Circulation 2011;124:1973., Lang et al, Thromb Haemost 2013;110:83-91., Bohacekova, Simkova, et al, BLL 2016, Yang S et al. J
Thorac Dis 2015;7:1927-38., Klok F A et al. J Thromb Haemost 2016;14:121-128



Stitna zfaza a CTEPH
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Krieg at al. Risk factors for CTEPH importance of thyroid disease and treatment. eurheartj/article
abstract/38/suppl_1/ehx502.P1343/4088488, 2017



2= Klinické RF CTEPH
‘ / Plazmaticke a geneticke faktory

= 1 EVIII>250 U/dl

=  APA/LAK

= von Willebrandoy faktor;

= Jlipoprotein (a)

= TPAI-1

= mutacie fibrinegenu, HLA polym
= krvna skupina ina ako ,0"

Klinicke stavy zvysujuce riziko CTEPH
= substitucna liecba hypotyreozy
= splenektomia
= ventrikulo—atrialne shunty a
= nfikovane I.v. pristupy, KS systemu
= chronicke zapalove procesy
= anamneza malignity.

Pengo V, et al.NEJM 2004; Jais X, et al. Thorax 2005; Lang, ATS 2008; Bonderman,Simkovavet al. Eur.Resp.J 2009; Pepke-Zaba et
al, Circulation 2011;124:1973., Lang et al, Thromb Haemost 2013;110:83-91., Bohacekova, Simkova, et al, BLL 2016, Yang S et al. J
Thorac Dis 2015;7:1927-38., Klok F A et al. J Thromb Haemost 2016;14:121-128
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Rizikove faktory

4‘ Remkova, Simkova, Blood Coagulation & Fibrinolysis,
Risk factors of CTEPH (%) 1 2 13| 4 5 6 7
Pulmonary embolism (PE) 74,8] 69 70
Recurrent PE 32,8] 52 21
Idiopathic PE 33,2] 54
Deep vein thrombosis 56,1 40
Thyreopathy 20 6,2
Blood type other than “0” 76 88
Malignancy 12,7 12 10
Inflammatory bowel disease

Splenectomy

Pacemaker

Pepke-Zaba et al, Circulation 2011;124:1973.,
Lang et al, Thromb Haemost 2013;110:83-91.,
Bonderman D et al. Eur Respir J 2009;33:325-31.,

Bonderman D et al. Thromb Haemost 2003;90:372—6.,
Condliffe R et al. Eur Respir J 2009;33:332-8.,

Yang S et al. J Thorac Dis 2015;7:1927-38.,

Klok F A et al. J Thromb Haemost 2016;14:121-128.



@2 Manazment CTEPH na Slovensku

Komplexny manazment CTEPH

diagnostika CTEPH
indikacia PEA a BPA v kooperacii so

zahranicnymi expertnymi centrami
Specificka lie¢ba
dispenzarizacia

Klinika kardiologie a |
angiologie LF SZU a | /S
NUSCH a.s. Bratislava = .=
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statut expertizneho
pracoviska pre CTEPH

podla Odporucani ESC na pdde specializovaneho pracoviska
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= CIEPH — zahadna choroba

= Pocetne rizika vzniku choroby:
— Pacienti po ,urcitej” APE
— Pacienti s laboratornymi a klinickymi stavmi:
splenektomia, infikovane VA skraty a KS elekitr.,
KS ina ako ,0°, hypotyreoza,...
—> geneticka predispozicia??

= Dokonalejsie poznanie rizikovych stavov — lepsie
poznanie patofyziologie — a tym zlepSenie zdravotnej
starostlivosti



& Neliecena CTEPH ma hroziva prognozu
1.0 -
0.8 1

0.6 1

Survival

U mPAP >30 mmHg

0.2 -

0.0 1
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