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CARDIOVASCULAR PERSPECTIVES

Orphan Drug Development in Cardiovascular Medicine

Muhammad Shahzeb Khan, MD, Muthiah Vaduganathan, MD, MPH, and Javed Butler, MD,
MPH, MBA

acceptable certainty of both is imperative. Rigorous evaluation of the safety and efficacy

of investigational therapeutics in the estimated 6000 orphan disease settings is
especially difficult. While orphan drug approvals have been mostly for oncological indications,
the recent approval by the US Food and Drug Administration (FDA) of tafamidis for
transthyretin amyloid cardiomyopathy allows for critical appraisal of necessary science
supporting this pathway. Assessing such considerations are especially worthwhile considering
the increasing sophistication of cardiovascular characterization that will likely result in many
niche phenotypes within any given disease state.

Developing novel therapies that are safe and effective is challenging, but achieving

https://doi.org/10.1186/s13023-023-02790-7
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Klinik hal -1
Idiopatik Pulmonar Arterial Hipertenziya

@ 32vyas ?, 3dogum, 2 dafa Covid-19 infeksiyasi

@ Axirinct hamilalikda Covid-19 desature dogum
edib, sonra 6 ay klinik yaxsi seyredib, sonra
progressivlasan tangnafaslik sikayati geyd edir,

@ Yiksak araziya cixarkan 1 dafs tam senkop,
2 dafa presenkop, sina agrisi, bandipnoe




@ Bizo basvuru FS 2-3

kllnlk hal . IPAH @ 6 dk ylrima testi 330 m

@ FEV1 %73 FVC %83 DLCO %60
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echo pre SPAP 90 mmHg
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BAKI SAGLAMLIQ MERS

Adult Echo TISO54.4 WHoB:h e
5-1 — . ( » .
?c};l: 0 —— : s "Mp%ﬁ?,bl;éfﬁ 1 : 20250224.151
D = + Vel 385cmis
g PG 59 mmHg
P Low
HGen
F
50%
4000Hz
F 399Hz
2. 5MHz_

50%"
F

1.8MHz

Dist 31.0 mm
Dilst 37.6 mm "x




echO pre RV/LV >1

Septal flattening
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TRV 4.7 m/sn

RA 29 cm2

IVC dilate index < %50

TAPSE 17 mm sPAP 90 mmHg
TAPSE/sPAP 0.18 mm/mmHg




IPAH

Im: 1/276
Se: 6

WL: 35 WW: 300 [D]
T: 1.3mm L: 18.5mm

Gunel Nuhuyeva
190338

1.01.1992 F
MEDILAND HOSPITAL
10458

Thx (IV)

KM 1

V/Q - normal

126mA 120kV
10.12.2024 11:46:26



IPAH
RCC

4.8 L/daq

2.93 L/deq*m2

12.5 Wood U (1000

dynes/sec/cm™)

63 ml/vurgu

38 ml/vurgu*m2

16.67 Wood U (1333

dynes/sec/cm™)

SPAP 100 mmHg vazoreaktive sonrasi 80 mmHg
dPAP 35 mmHg CO
Cl
mPAP 70 mmHg vazoreaktivite sonrasi 65
Venous O2 content
RV 95/17 mmHg -
arterial O2 content
RA 10 mmHg
LV 120/10 mmHg
SO2 arterial %96 SV
PO2 69 mmHg svi
pH 7.43 SVR
PA SO2 % 70
Mix venoz SO2 % 68.5
Lactat 0.9




Adi Soyadi Ata adi. : GUNEL NUHUYEVA XXX

Dogum Tarix Cinsi/Yas : 8/12/1992 Kadin/ 32 Yil

Xasta ID : P126364 Togkilat : Universal Hospital
Nimuna No : 257617 Hekim : Laboratoriya----
ANA (Anti niikleer antikor) IFA BarkodTor: JAMRSS1AHIPH  Num Qob. RGBS 1SGNIPM | GanTar: 3n0rE0ss 12:00s P
TEST A NOTICD VAHID REFERANS KOHNO NOTICD
Natica <1/100-Negativ
PDF
TEST ADE Noica vauin REFEHANS KOHND NoTICD
7its‘]:)}\ll\. Neqativ Negativ
Nukleozomlar Neqativ Negqativ
Histonlar, Neqativ Negativ
Sm. Neqatiy
Mi-2a Negatin  Adi Soyadi Ata adi.  : GONEL NUHUYEVA XXX Dogum Tarix Cinsi/Yas : 8/12/1992 Kadin/ 32 Yil
Mi-2p Negath  Xasta ID : P126364 Tegkilat : Universal Hospital
CENP-A Neqatn,  Nimuna No : 257617 Hakim : Laboratoriya--—-
55100 Plageth Notica EuroLineScan programinda dayarlandirilmisdir. Signal Titri 0-5: Neqativ
PML Negati Bu test yalniz panela daxil olan antigenlari ahata edir. 6-10: Siibhali (+)
Scl-70. Negatiy Antigen Xostalik Rastgalma Tezliyi 11-25 va ya 26-50: Pozitiv (+/++)
PM Sel100. Negatiy DFS 70 (AC-2) -Atopik dermatit 4-10% 2= Yook pOzItw )
PM-Scl75 Neqatiy -Revmatizmal xastaliklar 5-10%
RP11 Negatiy DFS70/LEDGF patterninin saglam insanlann 4,2-33,1% -da
gp210 Negati miisahida olunduguna dair tadgiqatlar mévcuddur.
SS-A. Negath Naticanin .x.astani.n ‘I.dll.lﬂd gostaricilari ilo birlikda
) dayarlandirilmasi tovsiya olunur.
RP155 Neqatiy
CENP-B. Neqatiy
nRNP/Sm. Neqativ Neqativ
SS-B. Negativ Negqativ
PCNA. Neqativ Negativ
Ro-52 Negativ Negativ
Ku Neqativ Neqativ
DFS70. Pozitiy +44 (99) Negativ



INUMUNJ alNMa Zamani :20.U2.2U2 11:4U |14 .cq
Islodiyi Vaxt26.02.2025 15:00 Tastiq Voxt1:26.02.2025 15:00

immunologiya

Anti-CCP (Cyclic citrullinated

peptide antibody) 3.27 U/mL N(0-17)

Giinel Qaflanova
Laboratoriya Midiri

Niimuna alinma zamam :26.02.2025 11:40 1183
Biokimyavi — -
Isladiyi Vaxt26.02.2025 14:40 Tosti

q Vaxt1:26.02.2025 14:42

C-reaktiv ziilal (CRP) 1.13 Mg/l N(0-5)

Revmatoid faktor (RF) 6.80 IU/mL N(0 - 14)
Kalsium (ionlagmis) 1.24 mmol/L N(1.12-1.3)
Giinel Qaflanova
Laboratoriya Miidiri
#RKabul Zamani :26.02:2025 |
Niimuna alinma zamam :26.02.2025 11:40 |, .
Kardiomarkerlar

Isladiyi Vaxt26.02.2025 15:00 Tastiq Vaxt1:26.02.2025 15:00

Kreatin kinaza-CK (Total) 54 UL <170




|PAH
genetik (BMPR2, KCNK3)

BMPR2 va KCNK3 Gen Sekans Analizi

Natica: Pasiyentdan gétiiriilan biomaterial niimunasi BMPR2 va KCNK3 genlarinin biitiin gen sekans analizi
klinik gostariglarina géra tahlil edilib. Askar edilmis dayisikliklar asadida taqdim olunur.

Variant Detallar

Gen Doyisiklik Pozisiya Genotip gﬁ""ﬂin s Fenotip

BMPR2 c.1471C>T chr2-202552773
ENST0000037458 | p.R491W C>T hetermziqot Hlpertenztva 1; PPH1

OMIM: 178600
0.10 rs137852746 Ekzon 11 Autosomal Dominant

Tovsiyyalor:

BMPR2 geninda agkar edilmis Heterozigot mutasiya adabiyyatlarda Patogenik olarag geyd edilmis va Primer Pulmoner
Hipertenziya 1 klinikasi ila alagalandirilmisdir.

Genis aile skriningi ve genetik maslahat toévsiyya olunur.



|IPAH
risk stratifikasiyasi

COMPERA 2.0: 4-Strata Risk Assessment REVEAL Lite 2 Risk Calculator B

The 2022 ESC/ERS Treatment Guidelines recommend using 4-strata risk stratification in Select all variables that apply. A minimum of 3 variables are required to
follow-up visits every 3-6 months. All values are required to calculate score. 1 year transplant- gomor;: a score where at least 2 are of the most predictive variables - Socen
en e

free mortality risk is based on average points assigned.
<50 50 to <200 200 to <800 2800

Risk Status Low Intermediate-Law High SNP fpgaLY™ 2 a 1 2 =
{1 Yr Survival Rates) (98.5%) (97.2%) (78%) or !
Points Assigned 1 2 4 aad s aand)

NT-proBNP (pg/mL)** i 0

- 1] \V 6-Minute Walk Test (m)*
NYHAWHO

Functional Class*™

2]
Functional
_Q_ Class

Systolic BP (mm Hg)

® S-Minute >440 m 440-320 m <165 m

Walk Test Heart Rate (BPM)

eGFR<60mLimin/1.73m* |
or renal Insufficiency

>n36 ng/L +6
BNP >800
pe Risk score @

NT-proBNP NT-proBNP 300-
( 4', Y NT-proBNP/ _"Qll 649 nglL
e BNP <50 ng/lL BNP 50-199 ng/L

Risk Score Low risk  Intermediate risk  High risk
v EEE o7 S

High Risk

aummm — | —



m U 9 I | Co COMPERA 2.0: 4-Strata Risk Assessment D G

The 2022 ESC/ERS Treatment Guidelines recommend using 4-strata risk stratification in
follow-up visits every 3-6 months. All values are required to calculate score. 1 year transplant-
free mortality risk is based on average points assigned.

Risk Status Lo Intermediate-Low | Intermediate-High
(1 Yr Survival Rates) 5% (87.2%) | )
Points Assigned : 2

1. Bosentan 62.5mg *2
2 hafta sonra 125 mg*2

unctional e ] |V
ass

Tadalafil 20 mg * 2 @ GMinute  >440m | 440-320m | 319-165m <165 m

F U rO S e m i d 40 m g 1 * 1 / 2 NT-proBNP [ NTooBNP300- | NT-proBNP 650- NT-proBNP

love NT-proBNP/ <300_ng.’|. 649 ngil. 1100 _?gIL >ﬂ00_ngrl
N\~ BNP BNP <50 nall BNP 50199 ng/L BNP200-800ng/L BNP >B0D ng/L

1 ay sonra NT pro BNP 530, 6 dk YT 420 m, SPAP 65-70 mmHg

Sprinolacton 25 mg 1*1

Inhale iloprost 15 mcg/guin, 1 hafta sonra 20 mcg/giin,
2 hafta sonra 40 mcg/gun dozla devam ettik



W -
Initial risk assessment®

|

Not high riskec
Combination ERA + PDE-5i

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

Low riskd

Continue initial
therapy

J

B

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

Add activin-signalling
inhibitor, oral or
inhaled PPA

intermediate-high risk’
Add i.v./s.c. PPAor
activin-signalling
inhibitor

Add i.v./s.c. PPA

(1%t choice if not on)
or activin-signalling

Can consider switch
PDE-5i to sGCS

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, BMWD 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

high-risk patients at diagnosis, and for
intermediate-high and high-risk patients at first or
subsequent follow-up.




echo post 2.ci ay SPAP 65 mmHg
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echo post 2.ci ay
septal flattenin, D shaped duzalma
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post RV EDA, TAPSE yaxsilasma
SPAP 35-38 mmHg, NT pro bnp 89

gt Echo ST 00
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ortaya cixan suallar

@ Genetik totkik — ailoda neca etmak lazimdir ?
@ 2 qizivar, 1 o8lu — neca yasindan genetik tohlil edilmalidir ?

@ Mualicads IP reseptor yolu ve ya parenteral prostosiklin mialice zamanlamasina
ehtiyac varmi ?
1. Bundan sonraki addim

BMPR2 - 500-800 rh
KCNK3 — 500-800 rh gen mutasiyasi tatkiki

2. Upfront mualica basladiq -
tadalafil + bosentan va inhale iloprost — derman mualicasinda riayyat



Long-term follow-up is recommended after PEA and
BPA, as well as for patients with CTEPH established on
medical therapy

A multimodality approach should be considered for
patients with persistent PH after PEA and for patients
with inoperable CTEPH

In patients with CTEPD without PH, long-term
anticoagulant therapy should be considered on an
individual basis’

PEA or BPA should be considered in selected
symptomatic patients with CTEPD without PH
Treprostinil s.c. may be considered in patients in
WHO-FC IlI-IV who have inoperable CTEPH or
persistent/recurrent PH after PEA

Off-label use of drugs approved for PAH may be
considered in symptomatic patients who have inoperable
CTEPH

In patients with inoperable CTEPH, a combination of
sGC stimulator/PDESi, ERA, or parenteral prostacyclin
analogues may be considered

BPA may be considered for technically operable patients
with a high proportion of distal disease and an
unfavourable risk:benefit ratio for PEA

1Ib

1Ib

In patients with IPAH/HPAH/DPAH who present at high
risk of death, initial combination therapy with a PDESI, an
ERA, and iv./s.c. prostacyclin analogues should be
considered®

In patients with IPAH/HPAH/DPAH who present at
intermediate—low risk of death while receiving ERA/
PDESi therapy, the addition of selexipag should be
considered

In patients with IPAH/HPAH/DPAH who present at
intermediate—high or high risk of death while receiving
ERA/PDESi therapy, the addition of i.v./s.c. prostacyclin
analogues and referral for lung transplantation (LTx)
evaluation should be considered

In patients with IPAH/HPAH/DPAH who present at
intermediate—low risk of death while receiving ERA/
PDESi therapy, switching from PDEDSi to riociguat may be
considered

It is recommended that PH centres maintain a patient
registry

It is recommended that PH centres collaborate with
patient associations

Accreditation of the PH centres should be considered
(e.g. https:/ec.europa.eu/health/ern/assessment_en)

PH centres should follow-up a sufficient number of
patients to maintain expertise (at least 50 patients with
PAH or CTEPH and at least two new referrals per month
with documented PAH or CTEPH) and consider

establishing collaborations with high-volume centres

maliyyatlar ?
darman istifadasi davamliligi

0.

OXYGEN
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[ PH xastalarinda Umumi tadbirlar}

regional anesteziya saklina
ustunlik verilmalidir

hamilalikdan  influenza va pnevmokokk psixolojik dastak masq talimi, alava oksigen
gaginmaq immunizasiyasi anksiyete ila mibariza maariflandirilmasi

-

loop diuretik idarasi, uzun dénam oksigen terapiyasi antikoagulyasiya damir aksikliyi " ‘
aldosteron antogonizmi SO2 <90%, Pa02<8 kPa (60 mmHg) KTEPH PAHda rutin tévsiyya olunmur dizaltmak /ablasiya

[ dastak mualica ]

= *4@0.%

komorbiditeleri aritmiya mualicasi/kardioversiya




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: Marc Humbert © (France), Gabor Kovacs (Austria),
Marius M. Hoeper (Germany), Roberto Badagliacca (Italy), Rolf M.F. Berger
(Netherlands), Margarita Brida (Croatia), Jorn Carlsen (Denmark),

Andrew ).S. Coats (United Kingdom), Pilar Escribano-Subias (Spain),

Pisana Ferrari (Italy), Diogenes S. Ferreira (Brazil), Hossein Ardeschir Ghofrani
ermany), George Giannakoulas (Greece), David G. Kiely (United Kingdom),
Eckhard Mayer (Germany), Gergely Meszaros (Hungary), Blin Nagavci (Germany),

Karen M. Olsson (Germanyﬂaﬁa?kpe_pmaba (United Kingdom),

Jennifer K. Quint (United Kingdom), Géran Radegran (Sweden),

Gerald Simonneau (France), Olivier Sitbon (France), Thomy Tonia (Switzerland),
Mark Toshner (United Kingdom), Jean-Luc Vachiery (Belgium),

Anton Vonk Noordegraaf (Netherlands), Marion Delcroix ® *T (ERS Chairperson)
(Belgium), Stephan Rosenkranz ® *T (ESC Chairperson) (Germany), and ESC/ERS
Scientific Document Group

Patient advocate

Pisana Ferrari has a background in Political Science and International Law. After a few
years' experience in the European Parliament and in EU Affairs, she has worked in PR,
communication and event organisation since 1986. After her double lung transplant in
2002 she has also been active as a patient advocate for pulmonary hypertension (PH),
and for organ donation and transplant, in her own country, Italy, and at European level.
She is Past President and Member of the Board of AlPI, Italian Pulmonary Hypertension
Association, which she founded with other PH patients in 2001, and has collaborated
with PHA Europe, the European Pulmonary Hypertension Association, for over thirteen
years. For both AIPI and PHA Europe she contributed to the coordination of awareness
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Gergely Meszaros: Patient
input into the new guidelines

for diagnosis and treatment of
PH (ERS Congress 2022)
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klinik hal : PAH echo
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klinik hal : PAH echo
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BAKI SAGLAMLIQ MERKEZI
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klinik hal : PAH CMR

i

MAMMADOY ELXAN M/

e

i CARBIAC RUTIN

e gl Nestra SA

- 8 580 +/- 4; g‘n}am:;
¥

/
> I3
»

-

MPA/AORT> 1
RV EF %30

MAMMADD ks
PSL 102752
31.97. 2006

oo
- pezeey

% B
- ‘ Tine 12412 retio &ch
506 w7/~ 26; 9 haarthoats




klinik hal : PAH RCC

MPAP 61 mmHg
PVR 10 WU

RAP 19 mmHg
CO 3.3 litr/dag
PCWP 11 mmHg
PO2 60 mmHg

Pulmonar Venookluziv Xastalik + Pulmonar Hipertenziya

1 ildir tangnafaslik va klinik vaziyyati pislagsmasi {izarina ICUda taqib edilan
pasient son aylarda artan tangnafaslik va Umumi vaziyyatin pislasmasi ila
bagvurdu. Edilan ekokardiyografik miayinada lrayin sag bosluglari genis, septal
flattering, pulmonar notching va SPAP 90-100 mmHg olmasi Uzarina sag Urak
kateterizasiyasi Gg¢lin yatinldi, group 1 Pulmonar Hipertenziya olaraqg gabul

edildi.

Basga markazda ¢akilan toraks KT da Pulmonar Venookluziv Xastalik 6n

diagnozu goyulan pasient otaq havasinda SO2 %82dir. NT pro BNP 893|

Sag urak bosluglarinin kateterizasiyasi

1.

o

© ®© N O

Oksigen saturasiyalari VCI SO2 64%, LV SO2 90%, RPA SO2 60%, LPA
S02%59, RA 50%

Arterial PO2 60 mmHg, PCO2 27 mmHg

RPA 76/45/61 mmHg, LPA 68/43/55 mmHg, RV 49/37 mmHg, RA
25/19/23 mmHg, LV 96/12/57 mmHg, PCWP 12 mmHg ol¢diik

Venoz oksigen titkatimi 127 ml (1 litr venoz qanda 127 ml oksigen var)
Arterial oksigen tikatimi 184 ml (1 litr arterial ganda 184 ml oksigen
var)

VO2 191 mI*m2 hesablandi (125 ml gabul edildi)

CO (kardiyak output) 3.3 litr/min

PCWP 11 mmHg

. PVR 10 wood unit (800 dyn|s|cm™) PVRindex 1696 dyn|s|cm™

10 SVR 14.4 wood unit (1152 dyn|s|cm’ 5)

11.Stroke volume 37 ml/vurgu

12.5Vi 24.1 ml/vurgu/m?2

13.CI (kardiyak index) — 2.1 lirt/m in/m2

14.Qp/Qs — oksimetrik calisma edilarak —0.9

15.inhale iloprost sonrasi hipotansiv oldugu {i¢iin va bagdénmasi oldugu

Ugtn edilmadi.



klinik hal : PAH genetik

EIF2AK4 eukaryotic translation initiation factor 2 alpha kinase 4 [ Homo sapiens (human

11

Natica: Pasiyentdan gotiriilan biomaterial nUmunas| EXF2AK4 bitin gen sekans analizi klinik gostariglanne gére tohlil
edilib, Agkar edilmis dayisikliklar asagida taqdim olunur,

Variant Detallan
ACMG
Gen Daylgiklik Pozislya Genotip ifisndi Fenotip
EIF2AK4 §.2l645_2646 32339992187 Homazigot Ehtimal Patogenik :lulmomr.y venoocciusive
NM_001013703.4 | 98 sessel;
p.Q882Rfs*S | Ekzon 17 Autosomal Resessiv
OMIM:234810

Tovsiysler:
EIF2AK4 genindo c.2645_2646del (p.Q882Rfs*9) homoziqot variants askar edllmlsd.r Naticanin xastanin klinik
90standlarlna uyflun vlarag dayariandidimasi tovsiya olunur. Genetik

Test Malumats: ETFZAKA genl hiceyrani stress ?anmm, xususile mnin turgolsanin azalma
sintbwzt Ogrin masulnyyst dagiyw, Bu Ui €IF20-m anumi 200l r2alde
transaripaiya faktoclanne sinteei stimullegdenr. EIFZAK‘ 2tah mUxtalif taximalaeda, © Cin
Bu genin mutasyalae pulmonar vm-ouom xastallyin (wcos asas wnaur ub» hesad ohun
adciysrianin logk venalannda artig
terylg artr va pulmonar arterisl Ncnnnunyl inkegal edic, OO de Hanue tlruuu (PAEatlyMannin Wonal xulm am nmlmwu omno awaﬂ- mmm.r Bu'u\h
bete, ELFJAKS & verar i ® hanm Wario sabob cidulu haln taen aypdilagdiimanyder,
Test e Ym Famani avvalcs ok hissalara nolanar, wn nat DNYsran s gox duyigan sahalan olan ekzon va elzon-stron bedlast
Fonalanm mwummma h‘un t:m nw«- -mm whanur va yrbuz hadsfl Seazilar tahill edfie, Todgigada tuk gen xestalikier) agkar adte tdor, Tadgigat asasan noqts
muusmlm uhd v lu {7 nnv Ml do, texnic 520003 QOrs 3ghar e0ld Dilmaz. Bu test nuklectid
1V ¥ Y Ikons Dalansh ranalokaciysler, kompleks srvarsiyalan, DOYOK calosiyasan

3l uvrn-t mon:tan- sgkar edo bimaz, Me W etk o yiaik ikl aﬁteﬂ. bthln Bu analtzda psevdogeni otan genlarin tahblinds de
atibarh doyL Yandl hesabat tartxndeki metodisds lpmlr Bure gor Metod deyigidal ah ezl yeni naticalar agkardfanmasna sanad ols
Diar, Kastaliyw sehab olan deyl gkl sk3on v £x50n-intron ballent zonalanmn xaricnda [ yorda v-vbema bu analizio xastzliyin sababm agkar etmak mamkin
ohmays Blac. Tahil zamans esalis haynta kegrun yavsin sinde paslyectin kfayat Gacar kindk maturnatizn olmalidir. Xastanin fenntes s olageb bocin vararsier, baniga
w2 ya likely benign varantlar istisna clmagla, mm verilir, Sida pdden reticanin unmaﬂnndvumw analizin edildiys tartedaki elmi malumatiors Bsasen hayats kegirily,
Gk sahiosinda surath simi taraqal =t S0 bilmgype bilor. B testle wide exSlen malumatior méveud elmi
madamatlar ipdinda va mackazimiza verfan dink malematiors vpdun olarag coymatiern: cmiqubv B -\-lm agiar ediimiy malumatie” galocskos digar WSk uhtiyaclars
uyGen dlarag yenidan analiz edile biler. Bels bir veoyyat halinda, markazimate alage saxleyn. DNT bolgesi, taxrminen 2-5% nisbotinds eksom analel zaman texsid

Q0 g 9 Bilmaz. Buna gire sastelya sbab clan boxn davo tagintéar olsa da, agkar edita bilmaz. Bu gbn insanlerds 20500-don cox gemn 80008
cpedarinn rm‘ uu?m .‘wbuu oidufu bilink. Qatan geclardan hosiled ¢ ben xastalilors sabob ola biler, lakin bu gin onlar haggnde Kiaywt gedes muumat cimadif
agun glymatlandinimaye

Ashihan Dagdemir, PhD
Laboratorlya Uzre Mesul Soxs

TC N"QVO

.l

VRN

Uzm. Dr. Arzu Quliyeva
Tibbi Genetika Uzmam
Dip, Tescil N%:B05662 /5. N®:4607

=7

Dr. Elza Balakigiyeva, MD, PhD
Genetik Mitexassis
TC N8

Natica: Pasiyentdan gétiirilen biomaterial nimunasinds BMPR2 genina géra klinik 6nami bilinan variant
askar edilmamis ve Normal olaraq dayarlendirilmisdir.

Test Malumati:

BMPR2 geni siimiik morfogenetik ziilal reseptoru tip 2 adl ziilal hazirlamaq tigiin talimatlar taqdim edir, BMPR2 geni stimiik
va qidirdaqglarin boyumasi va yetismasinin (farglanmasinin) tanzimlanmasindaki rolu tgiin avvalca miiayyan edilmis genlar
ailasina aiddir. Tadqiqatgilar gani tirakdan agciyarlara (agciyar arteriyasina) aparan qan damarinda anormal yiiksak qan
tazyiqi ( hipertoniya ) ile xarakterize olunan adciyar arterial hipertenziyasina sabab ola bilocek 350-dan ¢ox BMPR2 gen
mutasiyasini miayyan ediblar. Bu vaziyystda istirak edan mutasiyalarin taxminan yarisi simik morfogenetik zilal
reseptoru tip 2-nin yigilmasin gozaraq hiiceyralorde bu zilalin migdarini azaldir. Digor mutasiyalar simiik morfogenetik
ziilal reseptoru tip 2-nin hiiceyra sathina gatmasina mane olur va ya siqnallari gabul ede va ya &tiira bilmayacak sakilda
strukturunu dayisdirir. BMPR2 gen mutasiyalarinin  pulmoner arterial hipertenziyaya neca sabab oldugu aydin
deyil. Todqiqatgilar toklif edirlar ki, bu gendaki mutasiya hiiceyralarin coxalmasini tasviq edir va ya hiiceyra 8limiiniin
qarsisini alir, naticada agciyarlorda an kigik arteriyalarda hiiceyralarin haddinden artiqg béyliimasi bas verir. Naticada, bu
damarlarin diametri daralir, bu da ag‘jclyarlardan qan axinina qarsi migavimati artirir. Artan migavimati aradan galdirmaq
ucln aécuyar arteriyasinda va uraym bu da qam adciyar arteriyasina pompalayan

g madacnymda qan tozyiqi artir,
er; rte ip: £ ptomlari artan gan tazyiqi yiiksak miigavimati tam aradan
1 n bas verir.
2 Ma
ar,

Test zamani avvalca kigik hissalera balunt ra insan DNT-nin an gox dayisen sahalari olan ekzon va ekzon-intron
baglanti zonalarini zenginlegdirmak igiin bazi Gsullar istifada olunur va yalmiz hadafli arazilar tahlil edilir. Todqiqatda tok
gen xastaliklari agkar edila biler. Tadgigat @sasen noqte mutasiyalari askarlamada yonaldilmisdir. Boyiik delesiya va
duplikasiyalar askar edile bilmez. Bu test nukleotid dayisikliklerini, kicik delesiyalar ve insersiyalari askar etmakda
miiayyan hassasliga malikdir, lakin balansh translokasiyalari, kompleks inversiyalari, bdyiik delesiyalari, asagi saviyyali
mozaikani askar eds bilmaz.

9lda edilan naticanin giymatlandirilmasi, analizin edildiyi tarixdaki elmi malumatlara asasen hayata kecirilir.

Dr. Elza Balakisfyeva, MD. PhD
Genetik Miitoxassis
TC N2 YYLE;8945

/

Aslihan Dagdemir, PhD
Laboratoriya Uzre Masul Soxs

Uzm. Dr. Arzu Quliyeva
Tibbi Genetika Uzmani
Dip. Te;r}n:BOSSGZIS. N2:4607
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PVOD !
Agciyar Transplantasiyasi

PAH spesifik mualicanin yeri yoxdur !



e

e

oc
D
—
=
~
>
=
N
D
I
<
g
U
<
)]




EDITORIAL
PVO D ULTRA-RARE LUNG DISEASE

Ultra-rare disease: an European
perspective

Clinical classification of pulmonary hypertension

GROUP 1 Pulmonary arterfal hypertension (PAH)
Sergio Harari ®' and Marc Humbert ®234

1.1 Idiopathic
1.1,1 Non-responders at vasoreactivity testing
2 : © K . RN 1.1.2 Acute responders at vasoreactivity testing
The European Respiratory Review has always paid much attention to ultra-rare disease, publishing selected s
reviews and series [4]. This year the journal is publishing a mini-series of reviews dealing with some 13 Assoctated with drugs and tosins®
ultra-rare respiratory conditions written by outstanding expert in the field: pulmonary capillary 14 Associated with:
haemangiomatosis, cystic lung diseases and pulmonary alveolar microlithiasis. The first in the series, by 14 COMSCIVe TSRie Clankes
; : ; ; ; : 142 HIV infection
WEATHERALD et al. [7], is published in the current issue of the European Respiratory Review.

1.4.3 Portal hypertension
1.4.4 Congenital heart disease
1.4.5 Schistosomiasis

PAH nadirdir, PVOD/PCH isa ultra nadirdir! 1.5 PAH withfeatures of venous/capilary (PVODIPCH) involvement

1.6 Persistent PH of the newborn

2-5 xasta/10 milyon goruls bilar
IPAHa banzadiyi iigiin - MisDiagnosis riski yiiksakdir !

IPAH xastalarinin 10%inda PVOD/PCH gorula bilar






PVOD - pulmonar vena va venulalarin diffuz va yaygin okliiziyasi

PCH - agciyarlarda (interstisium, damarlar, hava yollarinda) kapilyarlarin lokal proliferasiyasi



PVOD/PAH klinik tablosu
o eww POD

HEMOPTIZi MUMKUN MUMKUN
OUSKULTATIV XIRILTILAR YOXDUR NADIRDIR, ODEM ZAMANI OLUR
PLEVRAL EFFUZIYA MUMKUN MUMKUN

DiISPNE VO SINKOP 9N SIX MANIFESTDIR
DISPNE SIDDaTI PVOD’da YUKSSKDIR - ISTIRAHST VO AKTIVLIK SO2si PVODda DAHA ASAGIDIR
HEMOPTIZi VO CLUBBING PVOD’da DAHA BARIZDIR (okkult hemoragi BAL’da hemosiderinli makrofaglar)

FEV1, FVC, TLC NORMAL (AZ AZALMIS) NORMAL (AZ AZALMIS)

DLCO, DLCO/Va NORMAL (AZ AZALMIS) KOSKIN AZALMIS

ISTIRAHOT PO2, AKTIVLIK SO2si AZ AZALMIS KOSKIN AZALMIS

< %55 DLCO PVOD UGUN ALARMDIR

HRCT NORMAL PARANXIMA SENTROLOBULAR BUZLU CAM, SEPTAL LINE-
LAR, MEDIASTINAL LIMFA DUYUNLSRININ
BOYUMBSSI

HRCT PVOD UGUN COX INFORMATIVDIR, V/Q SCAN PAH/PVOD UGUN NORMALDIR
BAL NORMAL GizLi ALVEOLAR HEMORAGI

Elliot CG, et al. Clin Chest Med 37 (2016):523-34
Montani D,et al. Eur Respir J. 2016 May;47(5):1518-34



PVOD/PCH diagnostik taxmin skoru

Characteristics to clinically diagnose PVOD/PCH.

Clinical feature Score

Male sex
Smoking history
6MWD <285m

> 5 skor
Minimum SpO, during 6MWT < 92% 95% h 9 S S a S ll q
%DLco < 34%
High-resolution CT 98% d Gq l q ll k

Ground glass opacity
Thickening of interlobular septa 1

(S T S NS

Pulmonary edema due to vasodilators

A. Ogawa et al./Journal of Cardiology 72 (2018) 255-26



Patient number (n)

PVOD/PCH skor>5
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A. Ogawa et al./Journal of Cardiology 72 (2018) 255-260
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07

Patients at risk
I/HPAH

PVOD/PCH

I/HPAH

PVOD/PCH

Log-rank p<0.001

0

55
19

T T 1 T T T T Al T 1

1 2 3 4 5 6 7 8 9 10
Time after diagnosis (years)

54 50 46 42 36 32 26 25 23 2

13 13 9 4 3 1 0 0 0 0



HRCT

V/Q scan oo - -

buzlu gisge nodular kolgeler paranximal
Ktetlobuhr septal galinlagma interlobular septal galinlagma anormalliq yoxdur

b

= r'“

-
PVOD PVOD IPAH IPAH
B V normal bilateral upper V normal lakeali (mottlied)
a loblarda Q defekti b Q defekti patterni

'AVE]

A. Ogawa et al./Journal of Cardiology 72 (2018) 255-26




PVOD KT

e Sentrolobular buzlu stuse

* Septal ¢izgilarin galinlagmasi

* Mediastinal limfa dGyunlarinin boyimasi

* Plevral effuziya PVOD’da six gorulur (20-25%, )
* Perikardial effuziya PVOD’da nadir gorulur




[ PAH J [ PVOD ]

GENETIK
9SAS GEN MUTASIYASI BMPR2, ACVRL1, ENG, KCNK(J, CAV-1, SMAD9 EIF2AK4 '

3 3 p Autosomal dominant Autosomal recessive
GENETIK TRANSMISSIYA

al | J{Ig b) | %S} 6\19

Il <3>szya;mu1# 2[? I <5> 1(5 26] Q‘)
I 1. 2[] 3&] % Ul 1* 2l 36)

A | 30yas PAH b |

17 yas PVOD 26 yas PVOD
\

10 yas PAH

©



PVOD: EIF2AK4 mutasiyasi va prognoz
Hereditar xastalar :

Diagnoz erkan

Oliim va ya Tx erkan !

109 patients with sporadic or
heritable PVOD/PCH
(with genetic testing)
47 confirmed PVOD/PCH 62 highly probable PVOD/PCH
15 excluded
> (chronic
respiratory
diseases)
94 PVOD/PCH
27 EIF2AK4 mutation carriers 67 EIF2AK4 mutation
(n=5 <18 years, non-carriers (n«=2 <18 years,
n=22 =18 years) n=65 =18 years)

David Montani, Barbara Girerd The Lancet Respiratory Medicine, 2017
http://dx.doi.org/10.1016/S2213-2600(16)30438-6

. ' p<0-0001 |
p<0-0001
1 1
80- ‘@
— 60+
"
i
5 8 8
L
< 40 S
——
——— O O
204 E l J
0 O I O 1 1 1
Diagnosis Death or Diagnosis Deathor
lung transplantation lung transplantation
~ g\ J
EIF2AK4 mutation carriers (n=27) EIF2AK4 mutation non-carriers (n=67)

Figure 2: Age at PVOD/PCH diagnosis and age at death or lung transplantation

Data from EIF2AK4 bi-allelic mutation carriers and mutation non-carriers. Bottom and top of the box-plot
represent the 25th and 75th percentiles. The band inside the box is the median. The ends of the whiskers represent
1.5 IQR above 75th percentile and below 25th percentile. Outliers are represented as circles. PVOD/PCH=pulmonary
veno-occlusive disease and/or pulmonary capillary haemangiomatosis.



PVOD: EIF2AK4 mutasiyasi va histopatologiya

dasiyicilar

dasiyici olmayanlar

David Montani, Barbara Girerd The Lancet Respiratory Medicine, 2017
http://dx.doi.org/10.1016/S2213-2600(16)30438-6

Figure 4: Pathological examination of the lungs in an adult patient with bi-allelic EIF2AK4 mutations (A-D)
and a paediatric patient with PVOD/PCH without EIF2AK4 mutation (E-F)

Examination was done with haematoxylin-eosin-saffron staining. (A) Severely remodelled septal vein (top) with
fibrous intimal occlusion, leaving behind the image of a pauci-cellular fibrous band. Note another pulmonary vein
(bottom) with remodelling and adjacent thickening of alveolar septa. (B) Preseptal muscularised venule with
constrictive loose intimal fibrosis, identified by green dye within its lumen, previously injected into the hilar veins.
(C) Magnification of patchy foci with alveolar septal thickening (see A): so-called pulmonary capillary
haemangiomatosis-like foci correspond to a local multiplication of alveolar capillaries, comprising scattered
inflammatory cells. (D) Pulmonary artery (centre) with its adjacent bronchiole (top) showing substantial eccentric
intimal fibrosis and pulmonary capillary haemangiomatosis-like focus adjacent to the pulmonary artery (bottom).
(E-F) Pathological examination of the lungs of a paediatric patient with PVOD/PCH without EIF2AK4 mutation
(patient 6, table 3) showing a similar pattern with venous remodelling (E) and patchy capillary proliferation (F).
PVOD/PCH=pulmonary veno-occlusive disease and/or pulmonary capillary haemangiomatosis




LTx korpuleama

A. Ogawa et al./Journal of Cardiology 72 (2018) 255-260

Epoprostenol may be a bridge-therapy to LTx
Cautious use (low dose, slow increase, high-dose diuretics)

i P<0005
N=12 | o
40
10
S 8
i 0
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Before initiation of Afler 3-4 months
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evaluation
NYHA functional class } Pulmonary vascular resistance

Epoprostenola bagl pulmonar 6dem X-ray
Montani D et al, Eur Respir } 2009 A- kardiomegaliya, PA dilatasiyasi, Kerley B xattlari
B- PVOD epoprostenol 0.5 ng/kg/daq sonrasi pulmonar 6dem



up-front combo diuretik mualica -
“balayl’”’ effekti vera bilar

Effect of «Up-front combo «diuretic» therapy at 1
month f-up in a Hereditery-PVOD patient

ERJ Open Res 2024; 10: 00612-2023



PVOD diagnostik algoritm

e Genac Tesing

axercise mtolatanee EIF2AK4 mutation
hypoxemia, bibasilar crackles,
peripheral edema In late stages

l

Basic Shortness of Breath Workup EIF2AK4
«PFTs Mutation?
» Imaging
« Echocardiogram / \
1 , ,
Echocardiogram Suggests PH ‘
« Elevated RVSP Presumptive PVOD
S WETRRRGS BV 9608 Definitive PVOD Based on clinical + HRCT +
« Decreased RV function ‘ \ hemodynamics
Pulmonary Function Tests MANAGEMENT
Markedly reduced DLCO
often < 40% predicted
: et
HRCT Chest | ASOR ok o)
Classic Triad:
» Centrilobular ground-glass opacities l
« Septal thickening
« Mediastinal lymphadenopathy " Wl
l « Sotatercept
Right Heart Catheterization
Pre-capillary profile: ‘
* mMPAP 220 mmHg "A%w“:“l
* PCWP <15 mmHg mmm
* PVR >2 Wood units

Brian Foster , Sikandar Khan, Adv. Respir. Med. 2025, 93, 48

https://doi.org/10.3390/arm93060048



https://doi.org/10.3390/arm93060048

XU LAS@ Bariz istirahat ve aktivlik hipoksemiyasi
Asagi DLCO saviyyalari (< 55%)
KT triadi: sentrolubular buzlu stss + septal xatlards qalinlasma+ mediastinal LN

Biallelik EIF2AK4 mutasiyasi
Hereditar xastalaerds autosom ressesiv kecis patterni

PAH spesifik mialica sonrasi kaskin yaranan Pulmonar Odem, Durgunluq

.

PVOD aglimiza galmalidir!

PVOD agciyar biopsisi gostarisi yoxdur. Tak tasdiqlanmis mualica Agciyar Transplantasiyasidir
4strata risk modeli (COMPERA-2) ila prognostik risk muayyan edila bilar
PAH xastalarinda dastak diuretik mualicanin rolu géozardi edilmamalidir



PAH mualica maliyyati, odemalar, psikososial
dastak, Immunizasiya ve s. problemlar

. Xostalar biza FS |l vaziyyatde muraciat edir

. Hoakim fergindaliyimiz asagi saviyyadadir ve xastaliyin progressivliyi va ciddiyati baximindan

maariflandirma islari etmaliyik

. Xastalar markaz-markaz gazirlar ve bunlar referans markazlars yonlandirilmasi, asas taqibleri

referans markazlarde aparilmalidir
. Xastolorin diagnostikasi coxprofilli olub, maliyyst paketlar standartlasdiritmalidir
. Xastanin diagnostikasi— mualicenin 50% demakdir

. Mualice sxemlari gararlasdirildigda referans markaz PH konseyi tarafindan mualica tasdiglanmali,

3-4 PH ekpert kasesi ile dovlat dastakli raporlu mualica baslanmalidir



PAH mualice maliyyati, o)damalar, psikososial dastak,
Immunizasiya ve s. problemlar

. Yerli aile hakimlari tarafindan xaste vizitlari edilmalidir, RMdaki PH expertina rapor verilmalidir

. Aila va cevrasi bilgilandirilmali, dunyada bir cox 6rnayi olan xasta dayanisma sosial gruplari
yaradilmasi ve bu xastalarin fiziki, psixososial reabilitasiyasi, aila planlanmasi, kontrasepsiya

yollari vae s RM tarafindan idars olunmalidir

. Xastalarin davamli derman teminati, maarifloandirmae tibb bacisi (SN, TOBIB torafinden 6lke Uzrs
tayin olunan 4-5 tibb bacisi) tayin edilmali, yeri galonda derman firmalari ile saglam bilgi alis veris

icarisinda olunmalidir — ruhsatli dearman teminati barads.

. Xastalarin oksigenizasiyasi, immunizasiyasi tamin edilmalidir



Aciglanamayan dispne — qirmizi bayraq va klinik mesajlar

IPAH simptomlari astma, XOAH ve ya anksiyete ila garisdirilir

Aldigi mialicalardan fayda gormiirsa PH aglimiza galmalidir

Fiziki aktivlik vaxti tangnafaslikla barabar erkan yorulma, nafas-nafasa galma
S2 nin sartlasmasi — artmis RV tazyiqinin an erkan alamatidir
Exokardiografik miiayina - asas diagnoz vasitasidir

Sagq urak bosluglarinin kateterizasiyasi

V/Q sintigrafi al catan olmalidir

20-50 yas arasi gadinlara diggat

Genetik hekayasi, aila anamnezi va ya darman istifadasi varmi — sorusmaliyiq (anerokigenlar)

Bu xastanin dispnesini aciqglayacaq basqa bir iirak va agciyar mansali sabab tapmadiysagq,

bu IPAH ola bilarmi ?



Yekun Slogan:

"Nafasi Catmirsa Urak va Agciyar Damarlarina Bax !"



?

yoxsa Markazlarin Mukammalliy

b b

“Mukammallik Markazlar

'

L

u e

L L

roo !

R /4
LT
nﬂ:

il
?: 5; S/

AT
4.:5 RN f \W§

LRSS




PVOD bilmamiz garakanlar

@ "idiyopatik PAH" olarak etiketlanan, taqib olunan vakalarin 3-12%-inin PVOD oldugu malum olmusdur
@ PVOD biitiin yas gruplarinda gorila bilar, an six 2.ci va 4.cl dekadda

@ Sporadik formalari daha yash kisilarda gorilir

@ Hereditar formu kisi va gadin nisbatinin tagribi 1:1 oldugu deyilmisdir, bu da klassik IPAH’dan farglidir
@ Suratli ilarlayir, PAH spesifik mualica ila xasta kaskin pislasir

@ Tabii seyrina baxsaq, pislesan nafas darligl, hipoksemi, sag Grak catismazligi ila xarakterize olub

agciyar Tx olunmadigl halda ortalama yasam muddati 12-24 aydir

@ PVOD nadir gériilmakls barabar, klinik siibha halinda uzmanlasmis markaze yénlandirilmalidir



@ PAH spesifik mualicalor tixali olan pulmonar ven, venula, kapilyarlardaki

hidrostatik tazyiqgin artmasina sabab ola biler.

@ PVOD/PCH xastoalarine agciyar Tx kérplu Uciun cox tacriibsli merkazlards IV

epoprostenol dusunuls bilar, slbatta ki yanasi diuretik mualicas ila birlikda.

@ Imatinib mesylate- in PVYOD/PCH miisbat tesirleri ila alagali verilar var



PVOD histoloji

@ PVODda pulmonar kapilyar hidrostatik tazyiq yiiksalir, interstisial 5dem va kapilyar tixaniqlig yaranir.

@ PVODda pulmonar venullarin intimal fibrozisi olur, bu vaziyyat alveolar kapilyarlarin va kicik pulmonar

arterlarin remodelingi ila barabar gorular.

@ intimal galinlasma cox vaxt lobular septalar icindaki venulalara va kicik venalara tasir edir. Bu galinlasma
basda yumsaq ve 6demli olur, sonraki vaxtlarda galin va sklerotik fibroziss donarak tam vendz tixanigliga
sobab olur. Tasirlonan venalarin medial tabagasi zamanla kalsiumla ortils bilan elastik liflarla

zanginlasarak arterial hala gala bilir.

@ Bu venoz va kapilyar tutulum modeli, PVOD’ni 6nca prekapilyar arteriollara tasir edan IPAHdan ayirir.
Birincil patologiya venoz sistemde yer alsa da,xastalarin yarisindan ¢coxunda pulmonar arteriollarda ikincil

olaraq siddatli medial hipertrofi yaranir. Ancag PVODda arteriit va pleksiform lezyonlar goriilmaz.



PVOD

ok~ b=

Idiopatik
Hereditar
Toksik-cevrasal

Infeksional
Sistemik xastaliklara sekonder



genetik

@ Genetik PVOD diagnozu uciin EIF2AK4 genindaki biallelik mutasiyalarinin kasfi oldu, bu
mutasiyalar autosomal ressesiv kecislidir

@ EIF2AK4 - eukariotik translasyasiya baslatma faktoru 2 alfa kinaz 4'ii (GCN2) kodlayir

@ GCN2 - intergre stres cavabi (IRS) yolaginda 6namli bir sensor olan serin/treonin
protein kinazidur.

@ Mexanizmlar tam balli olmasa da EIF2AK4 biallelik mutasiyalari, GCN2’nin olmamasi va
ya islov pozulmasina yol acaraq, normal endotelial stress cavabini pozmagda ve anormal
coxalma, angiogenez, vaskular remodelinga sabab olmaqgdadir



PVOD patogenezinda EIF2AK4’indan basga, BMPR2, TBX4 va SMAD9 yolu da rol almaqgdadir
Kimyavi —toksik yolaglardan — trikloroetilen epidemiolojik calismalarda PVODa sabab ola bilacayi soylanib,
halojenli hidrokarbonlara xroniki maruz qalma da risk taskil edir

Halogenli hidrokarbonlarin endotel zadalanmasina sabab oldugu, ven6z remodelinga sabab oldugu, fibréz zanciri baslatdigi, PVOD

yaranmasina sabab oldugu duisinidlmakdadir
mitomisin C alkillayici va antitumor kimyaterapiya ajanlari PVOD yaranmasi ila alagalandirilmisdir

Siklofosfamid, karmustin va busulfan da agciyar endotelini zadalayici tasir gostarmakds, ilarlayici vendz tixanighga sabab

olmaqgdadir
HiV va basqa infeksyon ajanlar

SSc , Hodgkin lenfomasi va bazi primer agciyar kanserleri daxil olmagla bazi maligniteler, PVOD ile iliskili olarak bildirilmistir; ancak

PVOD gelisimi, altta yatan malignitenin kendisinden ziyade radyoterapi ve kemoterapi tedavisinden kaynaklanmis olabilir



Agciyar Tx

GOzlama sirasinda 6lum nisbati yiksak qrupdur

Bu da bu xastalarin yaxin tagibinin dnamini vurgulayir

PVOD siddatina baxmayaraq Tx sonrasi naticalar yaxsidir

1 illik saggalim 81-95 % dir, 3-5 illik sag galim 58-84%

Bu nisbat iPAH ila banzardir

Postop ECMO dastayi lazim ola bilar

Har iki agciyar naqgli va kombina trak —agciyar naqli — 1,3,5, 10 illik saggalim har iki grup arasinda forg gostarmayib
Kombina Urak —agciyar grupunda mortalita daha yuksakdir,

Greft disfonksiyonu, enfeksiyon ve kronik allogreft disfonksiyonu gibi diger nakil sonrasi komplikasyonlar, akciger ve kombine
kalp-akciger nakli arasinda benzer oranlarda meydana gelmektedir, ancak kombine kalp-akciger naklinde bronsiolit obliterans
sendromu ve kardiyak allogreft vaskilopatisi gorilme sikhgi daha distk olabilir



yeni mualicae hadafi - EIF2AK4 yoludur

* Yeni mualica hadafi - EIF2AK4 yoludur.

* Endotel homeostazini geri gazandirmagq va venul remodelingini dnlemayi hadaflayan -

integre stres cavabi yolunu — modils edan bilasiklar arasdirilir



imatinib

* Antiproliferatif etkileri olan bir tirozin kinaz inhibitoru olan imatinib,
trombosit kaynakli buyume faktoru (PDGF) sinyallemesini inhibe
etme yetenegi nedeniyle akciger damar hastaliklarinda
Incelenmistir.

* (PDGF) sinyallemesi. Sinirli sayida vaka raporunda, PVYOD'da
etiket disi kullanimi tanimlanmis ve klinik yanitlar karisik olmustur
[58-60]. Kullanimi arastirma asamasindadir ve bu populasyonda
akciger odemini siddetlendirme riski g6z 6nune alindiginda
dikkatli yaklasilmalidir.



Sotatercept ilk PVOD klinik hali (hereditar deyil)

Sotatercept Improves Hypoxia and Clinical Status in Patients With Pulmonary Venous
Occlusive Disease

Age & Etiology RHC WHO Risk score Background therapy Oxygen DLCO % EMWT

0.R. Gomez Rojas, S. T. Mitchell, S. S. Kalra, A. J. Bryant, A. Ataya; Gender FC (REVEAL 2.0) requirments distance
Puimonary and Critical Care Medicine, University of Florida, Gainesville, FL, United States. ! ! ! | ] wnlin

1 72F Scleroderma mPAP 40 3 High: 8 POE-S, inh treprostinil 6L continuous 1 36
Corresponding author’s emall: olga.gomez.rojas. md@gmall.com PYRS 64ug QID,

CO/CI(TD) 5.4/2.4

RATONALE Pulmonary venous occlusive disease (PVOD) is a rare cause of Group 1 Pumonary Arterial Hypertension (PAH) Sv02 70%
characterized by preferential remodeling of the pulmonary arteries and veins, hypoxia, poor tolerance to PAH therapy and high 2 72F Idiopathic mPAP 44 3 High: 8 POE-5, SQ treprostnil 4L at rest, 6L n 249
mortality. To date, there aren't any approved medications for the management of PVOD, with lung transplantation often being the PVR7 d2ng with exertion
only option. Sotatercept inhibits the inflammatory and proliferative processes involved in puimonary vascular remodeling, resulting CO/CI (TD) 4.5/2.6
in improved hemodynamics and exercise performance in patients with PAH, We hypothesize that sotatercept could have a role in w02 77%
the management of PVOD, METHODS We describe five pafients with PVOD treated with sotatercept. PVOD diagnosis was F— -
made based on precapilary puimonary hemodynamics, severely reduced DLCO, worsening of hypoxa and development of o (I ackd o i - Hoxao o Sicotimiioes - »
classic CT chest findings of PVOD with escalating PAH therapies - specifically parenteral prostacyciin, Sotatercept was added to PVR 9
background PAH therapy. Patients’ oxygen needs, oxygen saturation levels at rest and exertion were evaluated during routine CO/CI(TD) 2.8/1.6
follow-up visits at three-to-six-month intervals, RESULTS Patients’ baseline charactenstics prior to initiation of sotatercept are SvO2 63%
summarized in Table 1. All patients received a minimum of four doses of sotatercept prior to the first follow-up visiL. At three- 41 68F | Scleroderma | mPAP 36 3 High: 12 PDE-5, ERA 3L at rest, 41 66 81
month follow-up, all patients reported improved exercise tolerance, and decrease in oxygen requirements by at least 2L with one PVRS.6 with exertion
patient transitioning to room air at rest and another patient was discharged from hospice. Three patients performed better in the 3
6MWT, with distance walked increasing by 12, 21, and 80m after one, thvee, and five doses respectively. RV functional 0/C(1D)4.1/22
parameters and size improved in three patients. Background therapy remained consistent across patients, except for one case | | Sv02 57% | |
where prostacyciin infusion was successfully weaned from 28ng/min fo 18ng/min. Mild adverse effects included mild intermittent 5 S5F Mixed mPAP 57 3 High: 11 IV treprostinil 100 at rest, 15L 18 134
epistaxis in one patient and non-significant rise in hemoglobin in all patients (mean increase of 2.2 g/dL, SD 0.83), with no connective PVR 12 26ng/kg/min with exertion
lincidences of enythrocytosis or thrombocytopenia reported. CONCLUSION Sotatercept appears promising as an effective and | tissue disease | CO /€1 (TD) 2.8/1.6
well-tolerated therapy in patients with PVOD with prominent improvement in hypoxia along and with improvements in functional ‘ 02 55%

sfatus, RV parameters, and oxygen needs. Sotatercept should be considered early as a treatment option for patients with PVOD,

pulmonar édem riski var



EIF2AK4 - integrated stress response pathway

 Agents that modulate the EIF2AK4-integrated stress response pathway, address

abnormal endothelial proliferation, or reverse venular fibrosis are under investigation.

e Drugs such as imatinib and sotatercept, though requiring careful risk-benefit

assessment, may offer benefit in select cases.

* As preclinical tools improve, therapeutic screening in PVOD-specific models will be

increasingly feasible

Brian Foster, Sikandar Khan, Adv. Respir. Med. 2025, 93, 48
https://doi.org/10.3390/arm93060048
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