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KTEPH icin en guncel rehber ve konsensusler

1. ERS Bildirisi: KTEPH (2021, halen referans) — Tanim, tani ve tedavi segeneklerinin kapsaml 6zeti.

2. 2022 ESC/ERS Pulmoner Hipertansiyon Kilavuzu — Tani ve tedavi; KTEPH icin multimodal yaklagsim (PEA, PH ilaglari, BPA) ve émur boyu
antikoagulasyon vurgusu.

3. ESC Calisma Grubu BPA Konsensiusi (2023) — Operabilite disi KTEPH veya PEA sonrasi rezidiel PH’'da BPA'nin standardizasyonu (hasta
secimi, teknik, hedefler, komplikasyon yonetimi).

4. CHEST Uzman Paneli: KTEPH’nin Degerlendirme ve Yoénetimi (2023) — Tanida V/Q sintigrafisi, operabl hastada PEA birinci segenek,
inoperabl/rezidiel olguda riociguat ve/veya BPA.

5. AHA Bilimsel Bildirisi: BPA'nin Mevcut Durumu ve Yol Haritasi (2024) — BPA'nin rolu ve merkez-uzmanlik vurgusu.

6. ERS 2024: KTEH, “Chronic thromboembolic pulmonary disease (CTEPD)” — PH olsun/olmasin semptomatik kronik tromboembolik hastalik
spektrumunun vurgulanmasi.

7. 7. Dunya PH Sempozyumu (Barcelona, 2024) Bildirileri — Siniflama ve algoritmalardaki son guncellemeler; klinik uygulamayi yonlendiren
konsensus ¢iktilari.



KTEPH icin en guncel rehber ve konsensusler

1. ERS Bildirisi: KTEPH (2021, halen referans) — Tanim, tani ve tedavi segceneklerinin kapsamli 6zeti.
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FIGURE 5 Chronic thromboembolic pulmonary hypertension (CTEPH] diagnostic algorithm used by task force members. The figure describes the
current practice of how the members of the task force diagnose CTEPH and is not intended as a general recommendation. PH: pulmonary
hypertension; SPECT: single photon emission computed tomography; V'/Q': ventilation/perfusion ratio; CTPA: computed tomography pulmonary

angiography; MRPA: magnetic resonance pulmonary angiography.
Marion Delcroix et al. Eur Respir J 2021;57:2002828
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BTPA'da akut PE ve KTEPH ozellikleri

Acute PE

Pulmonary
vasculature

- Dilatation of main

pulmonary artery (in

severe PE)

- Central or eccentric filling

defect surrounded by

contrast material forming | -

acute angles with the
arterial wall [“polo mint”
when orthogonal or

“railway track” sign when

parallel to long axis of the

vessel]

- Distension of completely

occluded vessel

- Normal calibre segmental

vessels

- Asymmetric enlargement of central
pulmonary arteries

- Eccentric thrombus (may or may not

be calcified) forming obtuse angles

with the vessel wall

Intimal thickening/irregularities

- Reduced calibre of occluded vessel

with absent flow distal to the total

- Small segmental and subsegmental
vessels with abrupt cut-offs
- Intravascular webs and bands

- Stenosis with or without post-stenotic

- Tortuous vessels

- Atherosclerotic calcification of vessel

Systemic
vasculature

- Enlarged bronchial and non-bronchial

93 -211 HU

KTEPH'nin BTPA belirtileri arasinda
eksantrik duvara yapisik dolum defekti,
ani daralma ve kesilme, tam tikaniklk ve

kese kusurlari, intimal duzensizlik,
intravaskuler aglar ve bantlar, stenoz,
post stenotik dilatasyon ve vaskuler
tortlozite yer alir.

Uzmani tarafindan degerledirildiginde stipheli PE icin BTPA'da
KTEPH'nun Uc¢ veya daha fazla radyolojik 6zelliginin varligi neredeyse

tanisaldi (%96 spesifik)

Marion Delcroix et al. Eur Respir J 2021;57:2002828



BTPA'da akut PE ve KTEPH ozellikleri

Akut PE KTEPH
Systemic Enlarged bronchial and non-bronchial
vasculature collaterals
Cardiovascular Right ventricular Right ventricular dilatation and
dilatation (in severe PE) hypertrophy
Retrograde flow of Retrograde flow of contrast
contrast material into material into distended azygos vein,
distended azygos vein, inferior vena cava and intrahepatic
inferior vena cava and veins
intrahepatic veins (in
severe PE)
Lung Wedge-shaped peripheral Mosaic attenuation
parenchyma areas of hyper- Focal ground glass opacities

attenuation

Opacities with central
ground glass and a rim of
consolidation [“reverse-

halo” sign]

Parenchymal bands

Subpleural scars

Cavitating infarcts

Pleural thickening

Cylindrical bronchial airway dilatation

Air trapping

Marion Delcroix et al. Eur Respir J 2021;57:2002828




BT Pulmoner Anjiografi

Koronal BTPA sol alt lobda akut 2 yil sonra KTEPH, eksantrik
emboli, sagda plevral eflizyon kalsifik pihti

Marion Delcroix et al. Eur Respir J 2021;57:2002828



Koronal
BT Pulmoner
Anjiografi
KTEPH olgusu

Sol alt lobda Segmental stenoz
Poststenotik dilatasyon

v

N

Parankim kesitinde mozaik perfiizyon

Marion Delcroix et al. Eur Respir J 2021;57:2002828
©2021 by European Respiratory Society



KTEPH icin en guncel rehber ve konsensusler

2. 2022 ESC/ERS Pulmoner Hipertansiyon Kilavuzu — Tani ve tedavi; KTEPH icin multimodal yaklagsim (PEA, PH ilaglari, BPA) ve émur boyu
antikoagulasyon vurgusu.



Grup 4.1 PH icin “kronik tromboembolik pulmoner hastalik (KTEH)”
basliginda, PH ile birlikte olan [kronik tromboembolik pulmoner
hipertansiyon (KTEPH)] ya da PH olmaksizin seyreden durumlarin
optimal yonetimine iliskin 6neriler sunar.

o0

o0

Kronik tromboembolik pulmoner hipertansiyon
(KTEPH),
trombuslerle kalict obstriksiyonu, buna bagl olarak
kan akiminin dagiliminda degisiklik ve pulmoner
mikrovaskiiler yatakta yeniden yapilanma ile gelisen

pulmoner hipertansiyon (PH) dur.

KTEPH tanisi, bu durumu subakut pulmoner
emboliden ayirt etmek i¢in en az 3 ayhk etkili
antikoagiilasyondan sonra elde edilen bulgulara
dayanmaktadir.

pulmoner arterlerin organize olmus

@ ESC Ewropean Heart Jowrnal (2022) 00, 1-114 ESC/ERS GUIDELINES

European 3oclety  mrpsiidaiorg 1001093 feurheartjehacd 37
of Cardinlegy

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).

Authors/Task Force Members: Mar
Marius M. Hoeper (Germany), Robe
(Metherlands), Margarita Brida (Cr
Andrew ).5. Coats (United Kingdor
Pisana Ferrari (ltaly), Diogenes S. F
(Germany), George Giannakoulas (
Eckhard Mayer (Germany), Gergely
Karen M. Olsson (Germany), Joann
Jennifer K. Quint (United Kingdom
Gerald Simonneau (France), Olivier
Mark Toshner (United Kingdom), |
Anton Vonk Noordegraaf (Netherl
(Belgium), Stephan Rosenkranz © *
Scientific Document Group

PULMONER
HiPERTANSIYON

® Corresponding authors: Stephan Roseniraeg, Clinic |1l for lneerral Medici
Research Center {CORC), Heart Center at the Undviersity Hogpital Cologr
kg and

Marion Daerois, Chinical Department of Respiratony Diseass, Centreof Pum
34811, Erval marion delcrods e be

! The twi chairpersons contributed squally to the Sacument and are jint o
Author Task Force Member affiliations are lsted in author infon
! Representing the Association for European Pasdistic and Congenital Card
[EZC Chinical Practice Guidelines (CPG) Commitise: Isned inthe
ESC subspedalty communities having participated in the develop
Assodations: Association 1 of Cardiowasodar Mursing & Alled Professions |
Coundls: Courdl on Cardiovasoular Genomics

Working Groups: Adur Coegenital Hearn Disesse, Pulmanary Circulation
Patient Forum

Thiz ponent of these Europsan Society of Candiclogy (ESC)Eurapean Resping
is aviforized. Mo part of the ESCERS Cusdeines may be transhied or reprod
submistion of awritien regquest to Cudford Unksersity Fress, the publishes of the
permissionsifloup com).



KTEPH
Tanisi

KTEPH'nin erken
saptanmasina
yardimci olmak icin
semptomlarin
degerlendirilmesi
icin en uygun
zamanlama,

L GERIET
tedavinin rutin
degerlendirmesine
denk gelen akut PE
sonrasi 3-6 ay
Yiksek derecede
semptomatik veya

kotllesen hastalarda

daha erken
degerlendirme
gerekli olabilir.

Sekil 1: Kronik tromboembolik pulmoner hipertansiyonda tamisal yaklagim.

(___ Semptomatik hastalarda KTEPH tam algoritmas: )

( PH arastirmasi )

l
l

Perfi e
Uyumsuz perfiizyon defelti
VE
Ekekordiyografi
Orta veya yiiksek PH olasily

s

( KTEPH/PH merkezine sevk et )
Kapsambh aragtirma -

PE aykiisi veya KTEPH risk faktérii nedeni ile
KTEPH siiphesi

S/

(= Jln[ =

(' Korfirme KTEPH taml hastalar )

(| KTEPH merkezinde MDE tarafindan tedavi degerlendirmesi )

KTEPH: Eronik tromboembolik pulmoner hipertansiyon, KPET: Kardiyopulmoner egzersiz testi, PH: Pulmoner hipertansiyon,
BTPA: Bilgisayarh tomografi pulmoner anjiografi, DSA: Dijital substraksiyon anjiografi, SKE: Sag kalp kateterizasyonu, MDE: Mul-
tidisipliner ekip.

* Perfiizyon goriintileme: Ventilasyon perfiizyon sintigrafisi, ¢ift enerjili BT (DECT), Akciger substraksiyon iyot haritalamazi, MR
perfiizyon.

Kardiyopulmoner egzersiz
testi, pulmoner vaskiler
hastaliga bagl egzersiz
kisitlamasinin karakteristik
ozelliklerini tanimlayabilir
veya alternatif bir taniya
yonlendirebilir.

PH hastalarinda, V/Q stc
uyumsuz perfizyon
kusurlari ve SKK ve
pulmoner vaskuler
goruntileme ile
dogrulandiginda KTEPH
tanisi koyulur.




2022 ESC/ERS Pulmoner Hipertansiyon Kilavuzu

Sekil 2. Kronik tromboembolik pulmoner hipertansiyonda yonetim stratejisi.

( Konfirme KTEPH Hastas: )

1
:
( Yagam boyu terapdtik antikoagiilasyon j

(__ MDE tarafindan tedavi degerlendirmesi )

o

(" Terch edilen tedavi olarak PEA )

l v
( Kaha/tekrarlayan semptomatik PH )—o—. ( Medikal tedavi )

? S — ) ‘

( KTEPH/PH merkezinde uzun dénem izlem :l -

KTEPH: Fronik tromboembolik pulmoner hipertansiyon, MDE: Multidisipliner elap, PEA: Pulmoner endarterektomi, PH: Pulmo-
ner hipertansiyon, BPA: Balon pulmoner anjiyoplasti.




Patofizyoloji- fibrotik pihtilar/ mikrovaskuilopati

Mevcut bilgiler, KTEPH'de iki tip vaskuler lezyonun bulundugunu distindirmektedir: blylk elastik pulmoner
arterlerde proksimal flbrotlk obstruk5|yon ve pulmoner damarlarda <500 um |k|nC|I mlkrovaskulopatl

: , , _ , Intimal fibrozis
Mikrodamarlarin proliferatif, o IR % SPEL TN o SNy ve kismi
fibromuskuler lezyonlari . Fh> e asip oy ik ode  tikaniklik

B TRA VAR o O
=N LT = :
Kismen

Alveolar septada kapiller ¥ e iEe ABTN A AN ey W oo rekanalize
proliferasyon, pulmoner & @ERIL <% U SR G N F E R tromboembolik
kapiller hemanjiomatozisi & s v lezyona karsilik
andirir; SR Ay S WL " celen, kiiguk bir
alveollerde paketlenmis s o R 3 el pulmoner
hemosiderin yuklu YRl TS s o Y PR arterde kevgir
makrofajlara dikkat edin ’




2022 ESC/ERS
Pulmoner
Hipertansiyon
Kilavuzu

KTEPH igin
multimodal
yaklagim

(PEA, PH ilaclari,
BPA)

A

Proximal PA fibrotic

obstructions

B C D

=

Distal PA fibrotic
obstructions

0 L] 1]

rd

Microvasculopathy

N/
)%

Multimodal CTEPH treatment

@ESC @ ERS—



KTEPH icin en guncel rehber ve konsensusler

3. ESC Calisma Grubu BPA Konsensiusi (2023) — Operabilite disi KTEPH veya PEA sonrasi rezidiel PH’ da BPA'nin standardizasyonu (hasta
secimi, teknik, hedefler, komplikasyon yonetimi).



ESC Qall§ma Grubu @ ESC ~ European Heart Journal (2023) 44, 2659-2671 SPECIAL ARTICLE
B PA Ko nsens u S l'j E:‘Jaﬁ?&:;;lew https://doi.org/10.1093/eurheartj/ehad413 Vascular bioﬂog‘y and medicine

(2023)

Balloon pulmonary angioplasty for chronic
thromboembolic pulmonary hypertension:
a clinical consensus statement of the ESC
working group on pulmonary circulation
and right ventricular function

Irene M. Lang ©® "*, Arne K. Andreassen ® 2, Asger Andersen @3,
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Japon girisimsel hekimlerce rafine edilen teknik dogrultusunda,
Avrupa’da BPA’'nin uygulanmasina yonelik pratik bir kilavuz

BPA'nin (balon pulmoner anjiyoplasti) uygulanmasina iliskin teknik, yapisal ve lojistik gereklilikleri; hasta secimi ve
hazirligini; tedavi hedeflerini; islem ayrintilarini; komplikasyonlar ve bunlarin yonetimini; BPA sonuclari ve hasta
izlemini; BPA'nin maliyetini ve hastalarin gereksinimlerini kapsamaktadir.



3-boyutlu pulmoner vaskiiler anatomi

A AP B LAOGO

Figure 1 Anatomical classification of the pulmonary vascular tree, and segment names. Anatomy is in accordance with a computed tomogram of a
healthy Danish volunteer. Segments are color coded. Panel A: anterior—posterior projection. Panel B: left anterior oblique (LAO) 60° projection.
Segment A7 on the left side is variable; if present, it typically occurs in a common branch with A8.

Segment adlandirma:
Brons agacindaki
etiketlemeye paralel olarak
“A” + sayl ile segment
arterleri adlandirilir.

Anatomik degiskenlik:
Operatorler varyasyonlari
bilmelidir.

Sol Ust lob en degisken
bolgedir: 2—7 arteriyel dal
olabilir.

Sol alt lob en sabit
bolgedir: yalnizca 4
varyasyon tanimlanmistir.
Sol A7 siklikla degiskendir
ve A8’den koken alabilir.

Yer/ekipman: BPA kateter laboratuvarinda veya hibrit odada yapilir; tercihen biplan cineanjiyografi ile.
Zorluk diizeyi: islem komplekstir; 3-boyutlu pulmoner vaskiiler anatominin ayrintili bilinmesini gerektirir.

ESC Calisma Grubu
BPA Konsensilisu (2023)



KTEPH lezyon tipleri ve ayirtici 6zellikler
Lezyonlar cogunlukla damar bifiirkasyonlarina yakin yerlesir.

A _F*_'!ng-__!ike stenosis

Tip A — “Halka” darlik: Damar etrafini
¢epecevre saran konsantrik stenoz (halka

takilmis gibi).

L

= g
s

Tip D — Total okliizyon: Kese
(pouch) ya da ostiyal tikanma
goranima; akim yok.

complex

Tip B — “Web” [yarik: Sisli/ani daralma
goriinima; aglar veya yariklar seklinde
farkh konfigiirasyonlar.

web
Fa |

= discontinuous

B Web | C Subtotal occlusion | D Total occlusion

| -
|I In".l }
,."- 7 !
f f Tip C — Subtotal, konik
1| okliizyon: Uca dogru
/{‘I /\'}\ incelen tikanma; hemen
l,-'f:f ~ tamamen kapali izlenir
."n'k" : ama distalde yavag/ince
l.f’f} slit sliiregen ya da kesintili
I{;.f akim vardir.

| E Tortuous Lesions

Tip E — Tortiyoz distal lezyonlar:
Subsegmenter sonrasi kiigiik, kiviimli
damarlarda web/oklizyon; cevrede
pamukguk benzeri kapiller boyanma
(capillary blush).

Figure 2 Vascular lesions of CTEPH. Lesions are common at bifurcations. Except for tortuous lesions that affect vessels < 2 mm in diameter and

pouches that are predominantly proximal, all lesions may occur at any level of vessel size.

ESC Calisma Grubu
BPA Konsensilisu (2023)



BPA'nin temel prensibi

BEFORE BPA BALLOON INFLATION AFTER BPA

Figure 3 The principle of BPA. The top of the figure shows the setting of BPA, with a guiding catheter telescoped through an 80 or 90 em sheath. The
bottom of the figure shows cross sections of a vessel before BPA with the obstructing webs (left), with the balloon inflated (middle), and the final result
(right). In contrast to coronary intervention, the balloon tears and compresses intraluminal webs and bands without injuring the medial layer of the

vessel wall.

Limen ici fibrotik obstriksiyonlari dilate etmek ve okliizyonlari; kilavuz tellerle proksimal fibréz intimal
kapaklari (caps) penetre ederek, damari balonlarla gerip genisleterek ve organize trombiisleri komprese

ederek acmaktir.
Akim saglandiktan sonra distal vaskuler bolgeler yeniden perfiize olur ve izleyen 4—-6 hafta icinde kesitsel cap
ESC Calisma Grubu

kazanir. Buguine kadar restenoz bildiriimemistir. ma
BPA Konsensilisu (2023)




ESC Calisma Grubu
BPA Konsensusu (2023)

Balloon Pulmonary Angioplasty Program

Involvement in clinical and translational research; teaching courses on o go_o e .
local, national, or international basis, proctoring on site and virtual KTEPH mUIt|d|S|pI|ner Eklp (M DT)

*Amag: Tum ilgili veriler (klinik,

Clear, verbal and written information for patients that describes diagnostic procedures

and treatment optiens; shared decision making; collaboration with advocacy group goru ntU|eme hemOdinamik Vb )
) .
incelendikten sonra baslangig
Data collection/registration, monitoring of quality indicators, annual audits ted aViSini (P EA/B PA/fa rma kOte ra pl)
belirlemek.

Regular, to discuss multidisciplinary aspects of individual patient care

Screening, diagnosis ta follow-up, including advanced disease, interventional expe rtise

Figure 4 Building blocks of a BPA program.

*isleyis: Ekip diizenli toplanarak
yeni basvurulari, izlem vakalarini
ve komplikasyonlari gozden gegirir.

*Kilavuz (ESC/ERS 2022): Tum CTEPH hastalari, multimodalite yonetimi yapabilen bir KTEPH ekibi tarafindan
degerlendirilmelidir.



Clinical appearance/imaging

BPA sonrasi akciger yaralanmasi

~
.,f‘" 'l Minutes — 3 hours®

|

& vl'

F"F Vascular injury

Lung injury
alveolar bleeding, lung edema, inflammatory cell infiltracon, hyaline membranes, ARDS

{@’ rupiure, perforation, injury of bronchial arteries, extravasation

Figure 5 Grades of injury after BPA. Time is displayed on the x-axis and clinical appearance, pathology, and imaging on the y-axis. Three hours after the

start of the BPA procedure (asterisk) is arbitrary to represent the peri-procedural time frame that may vary.

g »2 'Q*
K & OP
& =
.,ﬁ"‘ gf & ""':f ‘?f e
F 5 & F§ %
e & & 3
§F & & F &
3 & ¥ r

3 hours* — 72 hours J

Clinical appearance/imaging

Pathology

*En 6nemli ciddi komplikasyon

*Tanim: Dilate edilen damar havzasinda yeni
buzlu cam opasiteleri, konsolidasyon ve
plevral eflizyon; hemoptizi ve/veya
hipoksemi olabilir ya da olmayabilir.

*Siklik (erken BT ile): ikeda ve ark.: islem
bitiminden <15 dk icinde BT; basit lezyon
BPA’da %10, okliizyon lezyon BPA’da %40 LI
bulgusu.

*Zamanlama/klinik: Cogunlukla >3 saat
sonra ortaya ¢ikar ve solunum durumunda
koétiilesme olur. Bu nedenle en az 1 gece
yatis glivenlidir. Asemptomatik hastada
taburcu oncesi ek gorintileme gerekmez.

*Siddet dereceleri:
*  Hafif: Nazal kaniil ile O,
gereksinimi
*  Orta: Maske ile yliksek akimli O,
*  Agir: NIV veya mekanik
ventilasyon £ ECMO

*Mortalite: %0-10, ortalama ~%2.
Oliimlerin yaridan fazlasi pulmoner
yaralanmaya bagli; daha nadiren sag kalp
yetmezligi veya sepsis.

ESC Calisma Grubu
BPA Konsensilisu (2023)



BPA sonrasi tedavi

Post-BPA yonetimi (KTEPH)

1) Antikoagiilasyon 2) invazif degerlendirme 3) Cok parametreli karar
Riociguat dahil tibbi tedavilere karar
Oral antikoagtilasyon 6miur BPA’dan 3—6 ay sonra (veya verirken:
boyu surduralir. semptom nikstinde) sag kalp

e Hastanin glinlik yasam

kateterizasyonu. . ,
gereksinimleri ve semptomlari

DOAK & K vitamini

antagonistleri: net Amac: KTEPH icin onayli tibbi Y
ustanlik yok. tedavileri

surdir/sonlandir/basla e Egzersiz kapasitesi
Antifosfolipid sendromu: K kararini vermek.
vitamini antagonisti e Hemodinamikler
onerilir.

e Arteriyel oksijen satlrasyonu

e Mevcut/6nceki tedavilere yanit

ESC Calisma Grubu
BPA Konsensilisu (2023)



Graphical Abstract

Immediate and long-term effects of balloon pulmonary angioplasty for the

treatment of chronic thromboembolic pulmonary hypertension

Effect of BPA on PVR in recent RCTs

10

8

[

4

u e T R R R
MR BPA RACE
B Baseline P & months FUP

Immediate and long-term effect of balloon pulmonary angioplasty for the treatment of chronic thromboembolic pulmonary hypertension.' The
anterior—posterior projection radiographs on the left show a patient example where left AB was crossed with a wire (panel A), dilated with a
2.0-mm balloon (panel B), and reopened, with immediate filling of a second, bifurcating pulmonary artery (panel C). The bar graph on the right shows
PVR at baseline and at 6 months in the absence of concomitant medication with pulmonary vasodilators in two recent randomized controlled trials
(MR BPA”and RACE3). BPA, balloon pulmonary angioplasty; PVR, pulmonary vascular resistance; RCT, randomized controlled trial; FUP, follow-up.

Keywords Chronic thromboembolic pulmonary hypertension + Balloon pulmonary angioplasty + Chronic thromboembolic
pulmonary disease

ESC Calisma Grubu
BPA Konsensilisu (2023)



KTEPH icin en guncel rehber ve konsensusler

4. CHEST Uzman Paneli: KTEPH’nin Degerlendirme ve Yonetimi (2023) — Tanida V/Q sintigrafisi, operabl hastada PEA birinci segenek,
inoperabl/rezidiel olguda riociguat ve/veya BPA.
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* ABD ve uluslararasi KTEPH kayitlarinda, semptom baslangicindan taniya kadar ge¢cen medyan siire sirasiyla 10 ve 14
ay olarak bildirilmistir. Tanidaki gecikmeler, KTEPH prognozunu olumsuz etkiler; daha uzun gecikmeler daha kotii
mortalite ile iliskilidir.

* Guncel degerlendirme ve tedavi yaklasimi, en uygun ve olasi kombinasyon tedavi stratejilerini sunmak icin birlikte
calisan multidisipliner bir ekibin uzmanligini gerektirir.

* Tedavi secenekleri gelismeye devam ettikce, bu hastalarin izlemi kritik 6nem tasimakta ve ileriye donuk olarak
dikkatli bir yaklasim gerektirmektedir.



KTEPH Epidemiyolojisi

PE sonrasi risk, insidans ve tanida eksik yakalama

30-50% 10-15%@ ~3-7.5%

PE’'den 6 ay sonra Bu gruptan PE sonrasi genel
perflzyon kusuru strer KTEPH gelisir KTEPH insidansi

‘ Underdiagnosis ve Yiik Tahmini

KTEH (PH olmadan)

 ABD: yillik ~300.000 akut PE

PE sonrasi: istirahatte PH yok; persistan perfiizyon — ~1.500-3.000 yeni KTEPH beklenir.
defektleri + semptomlar var.
* Gozlenen olgu/PEA sayilari daha distik

PE sonrasi giderek daha ¢ok taninan bir tablo. —~ yakalanmayan vaka olasiligl yliksek.
CHEST Uzman Paneli:
KTEPH’nin
Degerlendirme

ve Yonetimi (2023)




V/Q sintigrafisi

Ust sirada #3Xe ventilasyon goriintiileri; alt iki sirada *°™Tc-makroagregat albiimin (MAA)
diizlemsel perfiizyon goriintileri gosterilmektedir.

'V/ @ scans showing mismatched 'V/'Q defects in patient with pulmonary hypertension, consistent with chronic thromboembolic disease.




KTEPH icin tani ve tedavi siirecini gosteren akis semasi.

Belirti ve bulgular cogu zaman 6zgiil degildir; eforla nefes darligi, bas donmesi, ¢carpinti ve
alt ekstremite 6demi gorilebilir.
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Echocardiography: V/Q Scan: CTA Chest: CPET:
Right ventricle (RV) enlarged, T Webs, bands, contracted Elevated Vd/Vt and VE/VCO,;
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mPAP > 20 mm Hg, PAWP < 15 mm Hg, PVR > 2 WU

Right Heart Catheterization:

Pulmonary Angiogram:

Pouch defects, bands, webs, occlusions

Hypertension (CTEPH)

Chronic Thromboembolic Pulmonary }

_ Multidisciplinary P

Pulmoner hipertansiyonun (PH) dogrulanmasi
ve siddetinin belirlenmesi icin sag kalp
kateterizasyonu gereklidir; pulmoner
anjiyografi ise kronik tromboembolik hastaligin
pulmoner vaskiuler 6zelliklerini dogrulayabilir.

KTEPH dogrulandiktan sonra tedavi kararlari
kisisellestirilir ve multidisipliner bir ekip gerektirir.

Y
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Pulmonary
Thromboendarterectomy
(Treatment of choice)

CTEPH Team

!

Balloon Pulmonary
Angioplasty
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KTEPH’de PH Hedefli Tedavi

TABLE 1 | Selected Randomized Controlled Studies of Pulmonary Hypertension Therapeutics in CTEPH

Mo, of Mo, of
Study Intervention Patients | Wesks Primary Qutcome Qther Outcomes and Conclusions
BENEFIT® Bosentan 157 16 6MWD (+2.9 m vs +0.8 No significant difference in FC or time
(vs placeba) m; P = .55); PVR to clinical worsening. Operability was
(-146 dynes vs +30 adjudicated centrally
ﬂ“- PR - - FaTaTa ki MJ
CHEST-157 Riociguat 261 16 GMWD (+39 M vs -6 m; Improved PVR (-226 dyne vs +23

(ws placebo) P < .001) dyne; P < .001), FC, mPAP, NT-
proBNP with riociguat. Prospective
operabhility adjudication. First
pharmacotherapy with indication for
CTEPH, approved worldwide.

MERIT-15% Macitentan 80 16 PVR (-206 dynes vs -86 | Improved 6MWD (+35m vs +1 m;

(vs placebo) dynes; P = .04) P = .03), NT-proBNP, cardiac output
with macitentan. Background
therapy (PDESI, oral or inhaled
prostanaoids) in 61%. First study with
combination therapy for CTEPH (but
notably riociguat not allowed).

CTREPH®" Subcutaneous 105 24 6MWD (+45 m vs +4 m; Improved PVR (-214 dyn vs +73 dyn;
treprostinil P =.002) P .0001), mPAP, cardiac output, NT-
(30 ng/kg/min proBMNP with higher-dose treprostinil.
vs 3 ng/kg/min) Technically operable patients
included. Approved in Europe.
Ogo et al®® Selexipag 78 20 PVER (-98 dynes vs -5 Improved cardiac index and Borg

(vs placeba)

dynes; F = .008)

dyspnea scores with selexipag. No
significant difference in mPAP,
6MWD, or FC. 62% receiving
background riociguat and

53% previously received BPA.
Approved in Japan.

6MWD = G-min walk distance; BPA = balloon pulmonary angioplasty; BENEFIT = Bosentan Effects in iNopErable Forms of chronle Thromboembalic
pulmanary hypertension; CHEST-1 = A Study to Evaluate Efficacy and Safety of Oral BAYG3-2521 in Patients With CTEPH. [CHEST-1); CTEPH = chronic
thromboembalic pulmonary hypertension; CTREPH = Subcutaneous treprostinil for the treatment of severe non-operable chronic thromboembolic pul-
monary hypertension; FC = functional class; MERIT-1 = Clinical Study to Assess the Efficacy, Safaty and Tolerability of Macitentan in Subjects With
Inoperable Chronic Thromboermbolic Pulmonary Hypertension; mPAF = mean pulmonary artery pressure; NT-proBNF = N-terminal pro-brain natriuretic
peptide; PDES = phosphodiesterase type 5 inhibitor; PVR = pulmonary vascular resistance,

CHEST-1 (Chronic Thromboembolic Pulmonary
Hypertension Soluble Guanylate Cyclase Stimulator
Trial 1) ilk olumlu ¢alisma olmus ve inoperabl ya da
PTE sonrasi persistan/niiks KTEPH’in tedavisi i¢in
riociguatin onaylanmasina yol agmistir.

Bu calisma randomize, plasebo kontrollt, cok merkezli
olup, hasta kabuliinden dnce operabilite hakem
degerlendirmesi sart kosulmustur. Riociguat, KTEPH’li
secilmis hastalar icin ABD FDA onayl tek tedavi
olmasina karsin, operabiliteden bagimsiz olarak bu ve
diger PH tedavilerinin endikasyon disi kullanimi
yaygindir.

Evaluation and Management of Chronic
Thromboembolic Pulmonary Hypertension
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KTEPH’de PH Hedefli Tedavi

TABLE 1 | Selected Randomized Controlled Studies of Pulmonary Hypertension Therapeutics in CTEPH

CTREPH (inoperabl agir KTEPH’de subkutan
treprostinil) calismasi, treprostinilin segili Avrupa
ulkelerinde onaylanmasini saglamistir.

Mo, of Mo, of
Study Intervention Patients | Wesks Primary Qutcome Qther Outcomes and Conclusions
BENEFIT® Bosentan 157 16 6MWD (+2.9 m vs +0.8 No significant difference in FC or time
(vs placeba) m; P = .55); PVR to clinical worsening. Operability was
(-146 dynes vs +30 adjudicated centrally
dynes; P < .0001) retrospectively.
CHEST-1%7 Riociguat 261 16 6MWD (+39 mwvs -6 m; Improved PVR (-226 dyne vs +23
(ws placebo) P < .001) dyne; P < .001), FC, mPAP, NT-
proBNP with riociguat. Prospective
operabhility adjudication. First
pharmacotherapy with indication for
CTEPH, approved worldwide.
MERIT-15% Macitentan 80 16 PVR (-206 dynes vs -86 | Improved 6MWD (+35m vs +1 m;
(vs placebo) dynes; P = .04) P = .03), NT-proBNP, cardiac output
with macitentan. Background
therapy (PDESI, oral or inhaled
prostanaoids) in 61%. First study with
combination therapy for CTEPH (but
LTI R e S
CTREPH®" Subcutaneous 105 24 6MWD (+45 m vs +4 m; Improved PVR (-214 dyn vs +73 dyn;
treprostinil P =.002) P = .0001), mPAP, cardiac output, NT-
(30 ng/kg/min proBMNP with higher-dose treprostinil.
vs 3 ng/kg/min) Technically operable patients
lncluded Aoproved.in Bucons
Ogo et al®® Selexipag 78 20 PVER (-98 dynes vs -5 Improved cardiac index and Borg

(vs placeba)

dynes; P = .006)

dyspnea scores with selexipag. No
significant difference in mPAP,
6MWD, or FC. 62% receiving
background riociguat and

53% previously received BPA.
Approved in Japan.

6MWD = G-min walk distance; BPA = balloon pulmonary angioplasty; BENEFIT = Bosentan Effects in iNopErable Forms of chronle Thromboembalic
pulmanary hypertension; CHEST-1 = A Study to Evaluate Efficacy and Safety of Oral BAYG3-2521 in Patients With CTEPH. [CHEST-1); CTEPH = chronic
thromboembalic pulmonary hypertension; CTREPH = Subcutaneous treprostinil for the treatment of severe non-operable chronic thromboembolic pul-
monary hypertension; FC = functional class; MERIT-1 = Clinical Study to Assess the Efficacy, Safety and Tolerability of Macitentan in Subjects With
Inoperable Chronic Thromboermbolic Pulmonary Hypertension; mPAF = mean pulmonary artery pressure; NT-proBNF = N-terminal pro-brain natriuretic
peptide; PDES = phosphodiesterase type 5 inhibitor; PVR = pulmonary vascular resistance,
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Selexipag ile yapilan kuiclik bir Japon ¢alismasi, bu
ajanin Japonya’da inoperabl ya da PTE sonrasi
persistan/niiks KTEPH icin onay almasina yol
acmistir.

Mo, of Mo, of
Study Intervention Patients | Wesks Primary Qutcome Qther Outcomes and Conclusions
BENEFIT® Bosentan 157 16 6MWD (+2.9 m vs +0.8 No significant difference in FC or time
(vs placeba) m; P = .55); PVR to clinical worsening. Operability was
(-146 dynes vs +30 adjudicated centrally
dynes; P < .0001) retrospectively.
CHEST-157 Riociguat 261 16 GMWD (+39 M vs -6 m; Improved PVR (-226 dyne vs +23

(ws placebo) P < .001) dyne; P < .001), FC, mPAP, NT-
proBNP with riociguat. Prospective
operabhility adjudication. First
pharmacotherapy with indication for
CTEPH, approved worldwide.

MERIT-15% Macitentan 80 16 PVR (-206 dynes vs -86 | Improved 6MWD (+35m vs +1 m;

(vs placebo) dynes; P = .04) P = .03), NT-proBNP, cardiac output
with macitentan. Background
therapy (PDESI, oral or inhaled
prostanaoids) in 61%. First study with
combination therapy for CTEPH (but
notably riociguat not allowed).

CTREPH®" Subcutaneous 105 24 6MWD (+45 m vs +4 m; Improved PVR (-214 dyn vs +73 dyn;
treprostinil P =.002) P .0001), mPAP, cardiac output, NT-
(30 ng/kg/min proBMNP with higher-dose treprostinil.
vs 3 ng/kg/min) Technically operable patients
included. Approved in Europe.
Dgo et al™® Selexipag 78 20 PVER (-98 dynes vs -5 Improved cardiac index and Borg

(vs placeba)

dynes; F = .008)

dyspnea scores with selexipag. No
significant difference in mPAP,
6MWD, or FC. 62% receiving
background riociguat and

53% previously received BPA.
Approved in Japan.

6MWD = G-min walk distance; BPA = balloon pulmonary angioplasty; BENEFIT = Bosentan Effects in iNopErable Forms of chronle Thromboembalic
pulmanary hypertension; CHEST-1 = A Study to Evaluate Efficacy and Safety of Oral BAYG3-2521 in Patients With CTEPH. [CHEST-1); CTEPH = chronic
thromboembalic pulmonary hypertension; CTREPH = Subcutaneous treprostinil for the treatment of severe non-operable chronic thromboembolic pul-
monary hypertension; FC = functional class; MERIT-1 = Clinical Study to Assess the Efficacy, Safaty and Tolerability of Macitentan in Subjects With
Inoperable Chronic Thromboermbolic Pulmonary Hypertension; mPAF = mean pulmonary artery pressure; NT-proBNF = N-terminal pro-brain natriuretic
peptide; PDES = phosphodiesterase type 5 inhibitor; PVR = pulmonary vascular resistance,

Ancak SELECT (inoperabl veya cerrahi ve/veya
girisimsel tedavi sonrasi persistan/niiks
KTEPH’te selexipag ek tedavisinin etkinlik ve
glvenligi) calismasi, ara analizde etkinlik
yetersizligi nedeniyle erken sonlandirilmistir.
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TABLE 1 | Selected Randomized Controlled Studies of Pulmonary Hypertension Therapeutics in CTEPH

Mo, of Mo, of
Study Intervention Patients | Wesks Primary Qutcome Qther Outcomes and Conclusions
BENEFIT® Bosentan 157 16 6MWD (+2.9 m vs +0.8 No significant difference in FC or time
(vs placeba) m; P = .55); PVR to clinical worsening. Operability was
(-146 dynes vs +30 adjudicated centrally
dynes; P < .0001) retrospectively.
CHEST-1%7 Riociguat 261 16 6MWD (+39 mwvs -6 m; Improved PVR (-226 dyne vs +23
(ws placebo) P < .001) dyne; P < .001), FC, mPAP, NT-
proBNP with riociguat. Prospective
operabhility adjudication. First H HP ’
Sharmacodveragy with indication for Macitentan icin, Faz 2’de olumlu sonuclanan
CTEPH, approved worldwide. . / .
MERIT-1%% Macitentan 80 16 PVR (-206 dynes vs -86 | Improved 6MWD (435 mvs +1 m; M ERIT-]‘ ga I |§maS| ni ta kl ben) 75 mg gun
(vs placebo) dynes; P = .04) P = .03), NT-proBNP, cardiac output .. LR R IR H
' e e e yuksek dozla yuratulen Faz 3 MACITEPH
therapy (PDESI, oral or inhaled .
prostanoids) in 61%. First study with Ca | ISMasl devam etmektedir.
combination therapy for CTEPH (but
notably ricciguat not allowed).
ubcutaneous ; m vs +4 m; mprove - nvs 4 n;
CTREPH® Sub 105 24 6MWD (+45 4 I d PVR (=214 dy 73 dy
treprostinil P =.002) P = .0001), mPAP, cardiac output, NT-
(30 ng/kg/min proBMNP with higher-dose treprostinil.
vs 3 ng/kg/min) Technically operable patients
included. Approved in Europe.
Ogo et al®® Selexipag 78 20 PVER (-98 dynes vs -5 Improved cardiac index and Borg
(vs placeba) dynes; P = .006) dyspnea scores with selexipag. No
significant difference in mPAP,
6MWD, or FC. 62% receiving
background riociguat and
53% previously received BPA.
Approved in Japan.

6MWD = G-min walk distance; BPA = balloon pulmonary angioplasty; BENEFIT = Bosentan Effects in iNopErable Forms of chronle Thromboembalic

pulmanary hypertension; CHEST-1 = A Study to Evaluate Efficacy and Safety of Oral BAY63-2521 in Patients With CTEPH. (CHEST-1); CTEPH = chronic Evaluation and Management of Chronic
thromboembalic pulmonary hypertension; CTREPH = Subcutaneous treprostinil for the treatment of severe non-operable chronic thromboembolic pul- Thromboembolic Pulmonary Hypertension
monary hypertension; FC = functional class; MERIT-1 = Clinical Study to Assess the Efficacy, Safety and Tolerability of Macitentan in Subjects With y Ryp

Inoperable Chronic Thromboembolic Pulmonary Hypertension; mPAP = mean pulmonary artery pressure; NT-proBNP = N-terminal pro-brain natriuretic Ya ng, Jenny et al.

ptide; PDES = phosphodiesteras in r; VR = pi vasculs ance.
peptide; PDES = phosphodiesterasa type 5 inhibitor; PVR = pulmonary vascular resistance CHEST, Volume 164, Issue 2, 490 - 502



KTEPH- BPA

A, E, Selective pulmonary angiograms
showing occlusion of the posterior left
lower lobe pulmonary artery before
balloon angioplasty.

B, C, F, Wire passed through the
occlusion and vessels treated with
balloon inflation.

D, G, Selective angiograms obtained

after balloon angioplasty showing
improved blood flow in the left lower
lobe.

A-G, Selective pulmonary angiograms obtained from two different patients (A-D and E-G) during balloon pulmonary Evaluation ar_md Management of Chro.nlc
angioplasty. Thromboembolic Pulmonary Hypertension
Yang, Jenny et al.

CHEST, Volume 164, Issue 2, 490 - 502




KTEPH- PEA

Seviye | hastalik, ana

pulmoner arterlerde : Seviye Il hastalik, lobar
(A) obstruktif ; ; - dallarda (B) baslar.
materyal

bulundugunu

gosterir.

Seviye Il hastalik, N, i - f Seviye IV hastalik, esas

segmental dallarda . olarak subsegmenter
(C) baslar. - dallardadir (D).

Photographs showing pulmonary thromboendarterectomy specimens and University of California, San Diego, level
classification based on level of disease

Evaluation and Management of Chronic Thromboembolic Pulmonary
Hypertension

Yang, Jenny et al.

CHEST, Volume 164, Issue 2, 490 - 502




KTEPH- Diger oneriler

KTEH (istirahatte PH yok) Yonetimi
*PTE/BPA uygulanmis seriler var; dogal seyir ve mudahale yarar-risk dengesi konusunda kanit bosluklari

surayor.

Multimodal/Kombine Stratejiler
*PTE, BPA ve ilaclarin tamamlayici kullanimi; secilmis olgularda hibrit (tek seansta PTE + karsi akcigere
BPA) ya da basamakli yaklasimliar.

Karsilastirmali Kanit: RACE Calismasi (Riociguat vs Balloon Pulmonary Angioplasty in Non-operable CTEPH)

-ilk sira BPA, riociguata kiyasla PVR’'da daha fazla azalma; ancak BPA ile daha fazla advers olay; 52.
haftada iki kolda benzer hemodinamik iyilesme — kigisellestirilmis, ardigsik/kombine tedavi
yaklasimini destekler.



KTEPH'de Multimodal Tedavi

PVR AE P =52. hf

BPA’da advers olay Her iki kolda benzer hemodinamik
daha fazla iyilesme

ilk sira BPA > riociguat
RACE ¢alismasi

Kisisellestirme & Pretreatment

Multimodal tedavi eklemek fayda saglar. RACE: KTEPH’de multimodal tedavinin eklemeli/incremental yararlarini ve
kisisellestirilmis yaklasim kavramini—o6rnegin belirgin PH varliginda BPA oncesi riociguat ile “pretreatment” —

vurgulamaktadir.

Belirgin PH’de BPA 6ncesi riociguat distnilebilir.
Secim: hemodinamik yik, anatomik dagilim, merkez deneyimi.

Acik Sorular & Calismalar
PAH’taki gibi baslangic ikili oral kombinasyon mu? Yoksa tek ajan riociguat mi? - BPA?

IMPACT-CTEPH: ilk ikili oral vs tek ajan monoterapi, ardindan BPA — sonuclar bekleniyor.



KTEPH icin en guncel rehber ve konsensusler

6. ERS 2024: KTEH, “Chronic thromboembolic pulmonary disease (CTEPD)” — PH olsun/olmasin semptomatik kronik tromboembolik hastalik
spektrumunun vurgulanmasi.

7. 7. Dunya PH Sempozyumu (Barcelona, 2024) Bildirileri — Siniflama ve algoritmalardaki son guncellemeler; klinik uygulamayi yonlendiren
konsensus ¢iktilari.



WHO Committees and World Symposia on Pulmonary Hypertension

Geneva Evian Dana Point Nice

PRIMARY . < - -
PULMONARY = s
HYPERTENSION =, e 3

[ .
MEGNBC TS P S ety hat e b

Geneva Venice i Barcelona

Yedinci Diinya Pulmoner Hipertansiyon Sempozyumu, 29 Haziran—1 Temmuz 2024 tarihlerinde ispanya’nin Barselona
kentinde gercgeklestirildi. 15 gorev glicli, 124 uzman, 1.697 katilimci; sonug raporlari European Respiratory Journal'da

yayimlandi.



EUROPEAN RESPIRATORY JOURMAL
EDITORIAL
M. HUMBERT ET AL

The Seventh World Symposium on Pulmonary Hypertension: our
journey to Barcelona

Marc Humbert 1, Mazzareno Galiéz's, Lewis J. Rubin", Gérald Simonneau® and Vallerie V. r'-'h:L.alughlin5

*Université Paris-Saclay, Faculté de Médecine, Inserm UMR_S 959, Service de Pneumologie et Scins Intensifs Respiratoires, Hépital
Bicétre [Assistance Publique - Hépitaux de Paris), ERN-LUNG, Le Kremlin-Bicétre, France. “Cardiology Unit, IRCCS Azienda
Ospedaliero-Universitaria di Bologna, Bologna, ltaly. *Dipartimento DIMEC, Universitd di Bologna, Bologna, Italy. *University of
California San Diego School of Medicine, San Diego, CA, USA. *University of Michigan, Ann Arbor, M1, USA.

Corresponding author: Marc Humbert (marc.humbert@aphp.fr)

Shareable abstract (@ERSpublications)
’.) Since 1960, pulmonary hypertension has been the focus of WHO committee reports and World
el Symposia proceedings. The conclusions from the Tth World Symposium on Pulmonary
upiaeg Hypertension are now published in the European Respiratory Journal. https://bit.ly/4ePMZEH
Cite this article as: Humbert M, Galié N, Rubin LJ, et al. The Seventh World Symposium on
Pulmonary Hypertension: our journey to Barcelona. Eur Respir J 2024; 64: 2401222 [DOI: 10.1183/
13993003.01222-2024).

Sembolik olarak, 2024 Sempozyumu ilk kez hasta perspektifiyle basladi; bu da hastalarin 6nceliklerine verilen saygiyi ve
onemi ortaya koydu.
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7. Dunya Pulmoner HT Sempozyumu’nda KTEPH, daha genis bir kavram olan
KTEH basligi altinda ele alindi.

Yani sempozyumun 6nemli mesajlarindan biri, KTEPH’nin KTEH semsiyesi
icindeki ana Grup 4 PH tanisi oldugu; ayrica PH’siz KTEH olgularinin da ayri
bir klinik grup olarak taninmasi gerektigidir.
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En temel tanisal vurgu su:
KTEPH/KTEH suphesinde ilk
gorintiileme testi V/Q
sintigrafisi olmalidir.

BTPA cok degerlidir ama
baslangic tarama testi olarak
V/Q’nun yerini almiyor;
ardindan tedavi plani igin ileri
goruntlleme gerekir.

Sempozyum ayrica, gunluk
pratikte V/Q'nun az
kullanilmasinin ve BTPA'nin
uzman gozle yeniden
degerlendiriimemesinin
KTEPH’nin eksik taninmasina

yol actigini 6zellikle vurguluyor.

Test Pros Cons Examples
V@ scan » Screening test of choice = Perception of being an outdated test
» Specific to pulmonary arterial blood flow or phasing out
» Normal or abnormal = Ventilation may not be available (e.g.
accessibility, pandemic effect)
SPECT scan » More sensitive than planar radionucleotide = Not additive if planar scan
perfusion scan already available
» May become more readily available than 1//Q
CT pulmonary » Most widely available » False negative results (e.g. chronic
angiogram » Detailed information about pulmonary circulation segmental/subsegmental disease)
(with or without but also lung parenchyma and mediastinum » Requires radiologist with CTEPD
dual energy) » Dual energy capable of perfusion map awareness and experience
= Contrast necessary
Pulmonary « Direct injection into pulmonary arteries can offer » Requires right heart catheterisation with
angiogram details of the lumen including sequential views as devices allowing for rapid injection
contrast passes without catheter migration
« Helpful for surgical or BPA planning » Limited access to expertise
» Can underestimate disease
MRI » No radiation » Requires radiologist with CTEPD

» Can offer views of pulmonary circulation, perfusion
map and surrounding soft tissues

» Valuable for pulmonary arterial tumour evaluation

» Additional cardiac morphology and functional
assessment

awareness and experience
= Limited access to expertise

FIGURE 1 Chronic thromboembolic pulmonary disease (CTEPD) imaging modalities. V/Q: ventilation/perfusion; SPECT: single photon emission
computed tomography; CT: computed tomography; MRI: magnetic resonance imaging; BPA: balloon pulmonary angioplasty.
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e Tedavide ana yaklasim artik net bicimde multidisipliner

ve merkez-temelli.

* Sempozyum, tiim KTEH hastalarinin, 6zellikle PH
olanlarin, uzman merkeze yonlendirilmesini ve kararin
KTEH MDT tarafindan verilmesini oneriyor.

* Bu ekipte deneyimli PEA cerrahi, PH uzmani, BPA
girisimcisi ve toraks radyologu bulunmali.

« ilk kritik karar da operabilite degerlendirmesi.

CTEPH diagnosis
Maintain lifelong full anticoagulation

Treatment assessment by a

CTEPH MDT#
Yes No
Operable?
v
: BPA candidate?
Pulmonary Yes No
endarterectomy v
el Riociguat®
k. b h
— 3-6 months evaluation for symptomatic persistent PH —
FIGURE 2 Chronic thromboembolic pulmonary hypertension (CTEPH) treatment algorithm. MDT:

multidisciplinary team; BPA: balloon pulmonary angioplasty; PH: pulmonary hypertension. “: CTEPH MDT
requires pulmonary endartectomy surgeon, PH expert, BPA specialist and chest radiologist; *: treatment of
choice for technically operable disease; *: riociguat therapy prior to BPA: mean pulmonary arterial pressure
=40 mmHg or pulmonary vascular resistance =4 Wood Units; *: other PH medications approved in select
regions; 1 structured follow-up; may include imaging and haemodynamic assessment.
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TABLE 1 Steps to recovery in chronic thromboembolic pulmonary hypertension: AMEND

Anticoagulation
Multidisciplinary team review
Pulmonary Endarterectomy
Nonsurgical treatments: medical therapy, balloon pulmonary angioplasty
Don't forget follow-up assessment after any intervention

o=Z2mT P




E RS ‘ PU B LI CAT | O NS Search withir

Journals v Books Information for « About us Topics Collections

| Guideline Or Statement | 7th World Symposium On Pulmonary Hypertension Open access

Chronic thromboembolic pulmonary disease
Nick H. Kim ‘ Andrea M. D'Armini | Marion Delcroix ‘Show More v

European Respiratory Journal 2024 64(4): 2401294; DOI: https://doi.org/10.1183/13993003.01294-2024

Antikoagiilasyon (6miir boyu, standart bakim)

* VKA (warfarin) KTEPH’de yerlesik standart; APS eslik ediyorsa (=%10) ozellikle
VKA onerilir.

* YOAK egilimi artiyor, ancak: major kanama VKA = YOAK; buna karsin VTE
niiksti YOAK’larda daha yuksek bildirildi (0zellikle PEA sonrasi; ameliyat
sirasinda akut/subakut trombiis ile iliski).

* KABUKI ve kayit verileri: VKA vs YOAK acisindan hemodinami/sagkalim farki
yok (net Gsttinlik saptanmadi).
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Oksijen tedavisi

* Hipokseminin duzeltilmesi onerilir (organ hipoksisini azaltmak, hipoksik
vazokonstriksiyonu sinirlamak).

e 6DYT sirasinda desatiirasyonu (2%4 diisiis ve Sp0, £%92) olanlarda oksijen,
egzersiz kapasitesi ve yasam kalitesinde iyilesme (RCT).

* De-obstriiktif tedaviler sonrasi bazi hastalarda oksijen azaltimi (de-
escalation) mumkun olabilir.
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Teknik olarak operabl hastada birinci secenek PEA (pulmoner endarterektomi).

En iyi semptomatik ve sagkalim kazanimi mekanik tedavilerle, yani PEA ve BPA ile elde
ediliyor.

Inoperabl hastalarda, ya da PEA sonrasi persistan/reziduel PH varsa, BPA ve/veya PH’ye
yonelik medikal tedavi devreye giriyor.
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Pulmonary Yes No

endarterectomy®
BPA"

I I

— 3-6 months evaluation for symptomatic persistent PHf —

FIGURE 2 Chronic thromboembolic pulmonary hypertension (CTEPH) treatment algorithm. MDT:
multidisciplinary team; BPA: balloon pulmonary angioplasty; PH: pulmonary hypertension. “: CTEPH MDT
requires pulmonary endartectomy surgeon, PH expert, BPA specialist and chest radiologist; ™ treatment of
choice for technically operable disease; “: riociguat therapy prior to BPA: mean pulmonary arterial pressure

240 mmHg or pulmonary vascular resistance >4 Wood Units; ¥ other PH medications approved in select

regions; *: structured follow-up; may include imaging and haemodynamic assessment.

Medikal tedavi tarafinda sempozyum, ozellikle riociguat icin en gii¢lii kaniti 6ne ¢ikariyor.

Riociguat; inoperabl KTEPH ya da PEA sonrasi rezidiiel PH olan hastalarda hemodinami, 6DYT ve RV fonksiyonunda yarar
gostermis durumda.

BPA 6ncesi riociguat 6n tedavisi, 6zellikle oPAP >40 mmHg PVR >4 WU olan olgularda, girisim komplikasyonlarini
azaltabilecek tamamlayici bir strateji olarak 6ne cikiyor.

Operabl hastada PEA 6ncesi rutin farmakolojik kopriileme konusunda g¢ekinceler siiriiyor; kanit daha zayif.
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Sempozyumun ¢ok dnemli bir patofizyoloji
mesajl da su: KTEPH'de sadece organize
tromboembolik obstruksiyon yok, ayni
zamanda sekonder mikrovaskiilopati de var.

Bu nedenle PEA/BPA biiyliik damar
obstruksiyonunu hedeflerken, PH ilaglari
daha ¢cok mikrovaskiiler bileseni hedefliyor.

Patofizyoloji- fibrotik pihtilar/ mikrovaskilopati

Mewvcut bilgiler, KTEPH'de iki tip vaskller lezyonun bulundugunu dislindirmektedir: bilyik elastik pulmoner
arterlerde proksimal ﬁhrntik nhsl:r‘ﬂks[wm ue pulmnner ﬂama rla r‘da <5m pm ikincil mlkrnuaskulnpatl

g~  Intimal fibrozis

Mikrodamarlann proliferatif, . T [ A e e ’ _ ve kismi
ﬁhrurnu:i UIEF IEI'}'C‘“I-.IFI Pa, 1 '_,:'- A r ) 1-..;?5- {. " '{ .-tll".anlklll".

. o . o Kismen
Alveolar septada kapiller LS K 4 o 4T rekanalize
proliferasyon, pulmoner § - e iTHEtty ¥ i T tromboembolik
kapiller hemanjiomatozisi ¥ L . - /V  lezyona karsilik
andinr; S oy Wk ; LW celen, kiicilk bir
alveollerde paketlenmiz . goi = . pulmeoner
hemosiderin yiikli RO aw " = a1 arterde kevgir
makrofajlara dikkat edin B _'.:.' ' ey e 1 P 1— benzeri lezyon.
S e p - g Pl

Bu da neden kombinasyon veya sirali multimodal tedavinin mantikl
oldugunu aciklamaktadir.
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BPA candidate?

. Pulmonary A No
1 . endarterectom Y
Izlem hedefi olarak sempozyum; o oon —
Riociguat®
* semptomlarin dizelmesi,
b b b
[} egzers|z ka pas|te5| Ve ya§am kallte5|n|n — 3-6 months evaluation for symptomatic persistent PH —
artma5|, FIGURE 2 Chronic thromboembolic pulmonary hypertension (CTEPH) treatment algorithm. MODT:
. . . ot multidisciplinary team; BPA: balloon pulmonary angioplasty; PH: pulmonary hypertension. “: CTEPH MDT
* |St| ra hatte hemOd INnaminin normal ya da requires pulmonary endartectomy surgeon, PH expert, BPA specialist and chest radiologist; % treatment of
. choice for technically operable disease; “: riociguat therapy prior to BPA: mean pulmonary arterial pressure
nOFmale ya k|n hale gE|mESI 240 mmHg or pulmonary vascular resistance =4 Wood Units; % other PH medications approved in select

regions; #: structured follow-up; may include imaging and haemodynamic assessment.

 BPA sonrasi pratik bir hemodinamik hedef olarak da nihai oPAP <30 mmHg esigi tartisiliyor; ancak bunun
mutlak ve evrensel bir hedef olarak heniiz tam valide edilmedigi de belirtiliyor.
 PEA veya BPA’dan 3-6 ay sonra, goriintiileme ve sag kalp kateterizasyonunu icerebilen yapilandiriimis
takip oneriliyor.
* Uzun donem izlem / tedavileri kesme
Basarili BPA ve/veya PEA sonrasi PH ilaclarini sonlandirma icin yeterli veri yok; bu soruyu yanitlamak
icin yapilandirilmis uzun donem takip gerekli.
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PH hedefli ilaglar — RCT’ler ve ana sonuglar

CHEST-1 (riociguat): PVR, 6DYD ve RV fonksiyonu iyilesir - inoperabl veya PEA sonrasi rezidii PH icin onay; CHEST-2
ile uzun donem fayda teyidi.

BENEFIT (bosentan): PVR iyilesir, 6DYD’de belirgin artis yok.

MERIT-1 (macitentan): inoperabl hastalarda PVR, 6DYD, NT-proBNP iyilesir; NYHA IlI-IV’'te kombinasyon tedavisi icin
ilk kaniti sundu.

CTREPH (s.c. treprostinil): inoperabl/rezidii PHta PVR {,, 6DYD 4 (bazi hastalarda eslik eden arka plan tedavisi vardi).
Selexipag (JapicCTI-163279): PVR iyilesir, 6DYD’de artis yok
Kim NH, D'Armini AM, Delcroix M, Jais X, Jevnikar M, Madani MM, Matsubara H, Palazzini M,

Wiedenroth CB, Simonneau G, Jenkins DP. Chronic thromboembolic pulmonary disease. Eur
Respir J. 2024 Oct 31;64(4):2401294.
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Negatif/erken sonlanan c¢alismalar
AMBER-1 (ambrisentan): yetersiz katilim nedeniyle erken durduruldu.
Kacuk sildenafil RCT: 6DYD iyilesmesi yok.

SELECT (selexipag) ve MACITEPH (macitentan 75 mg): etkisizlik nedeniyle erken
sonlandirildi.

“Pretreatment” ve mudahalelerle iliskisi

Inoperabl, PVR yiiksek olgularda BPA dncesi PH tedavisi > prosediirel komplikasyonlari
azaltabilir (destekleyici kanit var).

Operabl olgularda PEA 6ncesi PH tedavisi daha tartismali; gorev grubu fikir birligi yok.

IMPACT-CTEPH (devam ediyor): BPA 6ncesi en uygun strateji (baslangic ikili oral vs tek ajan)
sorusuna yanit ariyor

Kim NH, D'Armini AM, Delcroix M, Jais X, Jevnikar M, Madani MM, Matsubara H, Palazzini M,
Wiedenroth CB, Simonneau G, Jenkins DP. Chronic thromboembolic pulmonary disease. Eur
Respir J. 2024 Oct 31;64(4):2401294.
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Agir pulmoner hemodinamik bozuklugu olan kronik tromboembolik pulmoner hipertansiyona yaklasim

Yaklasim

Artilan

Eksileri

PEA oncesi PH’ye yonelik
medikal tedavi

e Hemodinamigi iyilestirir, PEA riskini azalttig1 disuniiliir

¢ Kontrolsiiz, anekdotal veriler vardir

e Erisim beklenirken PH’yi stabilize etmek i¢in potansiyel bir
stratejidir

e Kontrolli veri yoktur
» Tedavide gecikmeye yol acar
* ilaglarin operabl hastalik (izerindeki etkileri bilinmemektedir

Kombine PEA ve BPA (hibrit
yaklasim)

e Uygulanabilirligi yayimlanmistir
e Cerrahi sirasinda PEA'nin ulagamayacagi hastalik bolgelerine
erisim saglar

¢ Uzman merkezlerle sinirhidir
* BPA komplikasyon riski ortalamanin izerindedir

Planlanan PEA oncesi BPA

* Anekdotal veriler vardir
® PEA 6ncesinde hemodinamik diizelme saglayabilir

e Uzman merkezlerle sinirhdir
* BPA komplikasyon riski ortalamanin lizerindedir
e Onceden BPA yapilan bélgede PEA daha zor olabilir

PEA sonrasi BPA

e Ulasilabilir hastaligin iki tarafli temizlenmesini saglar
¢ Geriye kalan hastalik inoperabldir

¢ Uzman merkezlerle sinirhidir

® PEA riski daha yliksektir

e Cerrahi iyilesme nedeniyle BPA gecikebilir ® Cerrahi
degisiklikler nedeniyle BPA zor olabilir

Planlanan BPA oncesi PH’ye
yonelik medikal tedavi

e Randomize kontrollii galismalarla desteklenmektedir
® BPA 6ncesi hemodinamik diizelme saglar
® BPA komplikasyonlarini azaltir

* Riociguat’a erisim/geri 6deme sorunu

o Tekli tedavi ile kombinasyon tedavileri arasindaki fark net
degildir, ancak aragtirilmaktadir

e Hastalarin BPA sonrasi gereksiz yere medikal tedaviye devam
etme riski vardir

ARCIGER SAGLIGHVE YOOUN BAKIM DERNEGH
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TABLE 3 Chronic thromboembolic pulmonary hypertension (CTEPH) multidisciplinary team (MDT) and centre

expertise

Open access

Requirements

Nick H. Kim ‘ Andrea M. D'Armini | Marion Delcroix Show More v - N .
_ o MDT PEA zurgeon + BPA specialist + PH expert + pulmonary vascular radiologist
European Respiratory Journal 2024 64(4): 2401294; DOI: https://doi.org/10.1183/13993003.01294-2024 PEA centre =20 SurgeriES per year with post-operalive I'I'IDrT.al.IT.}’ rate ‘5%, ECMO Suppter.
Expert PEA centre 50 surgeries per year with mortality <3%, capable of treating segmental/

. . . . subsegmental disease, ECMO support
Kronlk tromboemb0|lk pU|m0ner hlperta nSlyonda (KTEPH) BPA centre =50 procedures per year with procedure related mortality =3%

s Ji ol . v Expert BPA centre =100 procedures per year with mortality <1%, ECMO support
mUItIdISIPIIner eklp (MDT) ve merkez uzmanllgl Comprehensive CTEPH Combined PEA + BPA + PH + ECMO expertise available with treatments based on

centre centre MDT

Yapi / Merkez
MDT
PEA merkeazi

Uzman PEA merkezi

BPA merkezi
Uzman BPA merkezi

Kapsamli KTEPH merkezi

PEA: pulmonary endartectomy; BPA: balloon pulmonary angioplasty; PH: pulmonary hypertension; ECMO:
extracorporeal membrane oxygenation.

Gereklilikler
PEA cerrahi + BPA uzmani + PH uzmani + pulmoner vaskuler radyolog
Yilda =220 cerrahi, postoperatif mortalite orani <%5, ECMO destegi

Yilda 50 cerrahi, mortalite <%3, segmental/subsegmental hastalig| tedavi edebilme, ECMO
destegi

Yilda >50 islem, isleme bagli mortalite <%3
Yilda >100 islem, mortalite <%1, ECMO destegi
Merkez MDT’sine dayal tedavi kararlari ile kombine PEA + BPA + PH + ECMO uzmanhgi bulunmasi



KTEPH Merkez Standartlari

Kalite, isbirligi ve kayitlar

Kalite ve isbirligi
Kalite olcutleri Uzerinde sistematik calisma ve raporlama.

Uzman merkezlerle ag: egitim ve zor olgularda ikinci goriis.

Kapsamli merkez: PEA, BPA ve PH uzmanligini ayni ¢ati altinda sunmal..

Ulusal Kayit ve Kanit
Referans merkezi olmayan llkelerde: ulusal KTEPH kayit sistemi kurulmali.
Amac: kaynak/uzmanligi birlestirerek yaklasimi ve yonetimi optimize etmek.

Kayitlar & isbirligi: tani/tedavi bosluklarini ortaya cikarir; en 6gretici veriler genellikle bu aglardan gelir.
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Ozet Degisiklikler

‘Multimodal yaklagim guc¢lendi

*Operabl hastada PEA ilk secenek, inoperabl/reziduel PH’da riociguat +/- BPA
kombinasyonlari daha belirgin oneri aldi.

*BPA icin net standartlar: Hasta secimi, teknik adimlar ve komplikasyon
yonetimi i¢cin ayrintili gergceve yayinlandi.

KTEH kavrami: PH var/yok ayrimiyla semptomatik kronik tromboembolik
hastalarin taninmasi ve merkezlere yonlendirme vurgusu.
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