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Pulmoner arterivel Sol kalp Akciger hastaliklar Pulmoner arter Aciklanamayan
hipertansiyon hastaliklarina bagli ve/veya hipoksive obstriiksiyonuna ve/veya
(PAH) pulmoner bagh pulmoner. bagl pulmoner multifaktoriyel
hipertansiyon hipertansiyon hipertansiyon mekanizmalar ile PH
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KOAH

» Yavas progresyon

» Prevalans >%50

» Ciddi PH prevalansi %1-5

SARKODIOZ
» Prevalans %28
» Ciddi PH belirsiz

IAH
» Hizli progresyon
» Prevalans %8-40
» Ciddi PH prevalansi <%10

Solunumsal hastaliklar

» Alveoler
hipoventilasyonda
%50’ye kadar

» Severe PH belirsiz

[\ 83 )

PH due to lung
disease

ombine pulmoner fibrozis
ve amfizem

» Hizli progresyon

» Prevelans %50’ye kadar
» Ciddi PH prevalansi ¥%70

Blancol. Management ofPulmonaryHypertensionAssociatedvith
ChronicLungDisease SeminRespirCrit CareMed. 2023;44(6:826-39




uUT! 1 AfPE AfAOT AL A
U Mortalite NA & 1 A Y RI$ce &1NIiR-66 P |

U Akut alevienmeS € A f A Y A PREY! t T[ [ 9w t |
0V O Ikaitesinind 2 T dzf YI &P oPAB>20mmHg

UEgzersiz | LI AAGSAAYAY 1 L[ xﬁ\(R)ﬁ“'“‘”*@’
HOksienRSAGSEAYS 2Ly AKGASIPSEYMP nzlve a7

dahil2 £ Y { NT SNB RIKT A3 KNARERMAzoet | NI |



UT ! | BHRinrapor edilenLINS @ |, ibcklgh@nRltta yatan _ _ |
L2 LINf | ae2y Il 2 KIaqu'PS’Py OARRSUA
8l VIOYSE Dé RIY T U olardkR & A O A NJ

UF NJ £ P ocelpfevBRlans%u3846 NR I

UTt CRHR S
U0 | ¥ PN a8PIR | 272
U 1 ONVESHNRSABMIYSYRANNE8 aPN)F A&PYRI 2 Hd
Ul 1OV ESNIA &8N &aPYyRI 27

U NSIP %31.4

U FibrotikHP %44



Faz

- Uyumsuz
Faz

Hipoksemide

kotulesme

HHEE
I/

HaynesZA.Pulmonary
Hypertensionn Interstitial
LungDiseaseUpdatesin
DiseaseDiagnosisand
TherapeuticsCells2023




Alveoler hipoksi

Interstitial lung
disease

Endotelval disfonksiyon

-~

ER-antagonists ]

ET-Areceptor

[ 1
4’[ ET-11 |

i

Prostacyclins
IP receptor agonists

IP receptor

» CAMP |}

> PG| |

-

] Vazokonstruiksivon

l—“ sGC enhancers
[ NO4 |——»s6CI——>cGMPI
: 'y

— PDE-5

Oksidatif stres

GMP

PDE-5 inhibitors |

§ inflamasyon ve immiin

yolaklar » |L-6 pathway

Proliferasyon
Vaskuler remodelling

|

Genetik yatkinhk

| BMPR2

Fibrogenez
Pulmonary
hypertension
Nintedanib
Pirfenidone

. TGF-p pathway




TANI

Tyget xpely GFyPatkf RSESNI SYRANY
v)[OA"[ Hate®rizdsyofiul) y P& P R2 ENXzt | YI 1 &
RSESNI SYRANNXYS] AcwAy FEf OGPy aidl yR

U Tromboembolilolaylag tedaviS R A € Yﬁ$0k§em|ve uykuda
solunumo 2 | dz‘[ fdamlo[makNJP SgbIrJERI VRNNRH SoAf A
nedenlerininRP o f | v Rrﬁr&bﬁyfkl‘k lodlyLJa birY £ P
RS ESNI gafaRIliNY S




I TOAESNI yI1fA
RSESNI SYRANNSAAYAY
olarakK | & (iprogr®ztnu
RSESNI SWABMWNISdzE £ |y
PHT ! | etkilolh tédavinin
& 21 f dzfadmyidvéR2 € Nzt | Y'I

A oSKK'nilmaliyet veriskleri
LI20F yaArAeSt daha e R
I € PNR P NJ

Lb/ w9! {9

PHR S € S NJ Syfeﬁaé‘pINm’Sa)\ >
RSESNI SYBRogNI¥IB a A IS
0SEANI SYSYATYI Il GSaA
KFadlfl NRYRISTRIRIBR
yoluyla fonksiyonel kapasitenin
I NI Yl &P aSo0SoAé




Zirve trikiispit
yetersizlik akimi hazi (m/s)

<2.8 ya da olciilemeyen

=2,8ya da 6l¢iilemeyen

Diger EKO ‘PH bulgulari’nin
varhg

Yok

29-34

CT scan
= RV enlargemant

A Ventrikiillerle ilgili

Var

Gerekli degil

Ekokardiyografik olarak
pulmoner hipertansiyon olasihgi

Diisiik

Yiiksek

BMNP/NT-proBNP*

B:Pulmoner Arter ile ilgili

C.IVK ve SagA ile ilgili

SagV/SolV bazal cap/alan orani

=1

SagV cikim yolu akselerasyon
zamam <105 ms ve/veya orta-sis-
tolik ¢entiklenmede

IVK cap1 =21 mm ve azalmis inspi-

veya sessiz inspirasyon ile <%20)

ratuar kollaps ile (i¢ gekme ile <%50

Interventrikiiler septumun diiz-

Erken diyastolik pulmoner regiirji-

SagA alani (sistol sonu) >18 cm?

lesmesi (Sistol ve/veya diyas- | tasyon hiz1 2.2 m/s

tolde SolV-EI =1,1)

TAPSE/sPAB oram <0,55 mm/ | PA cap1 > Aort kikii gap

mmHg PA ¢ap1 > 25 mm
Suspicion of ) - - —
FH Low RHC Consider RHC Mo RHC

[ Testing that is routinely obtained in patients with ILD

I:l Mot routinaly aobtained, but considersd if there i suspicion for underlying heart failure or PH in patients with ILD

RahaghFFet al. Screening
Strategiedor Pulmonary
Hypertensionn Patients
With Interstitial Lung
Disease AMultidisciplinary
DelphiStudy Chest 2022
Jul;162(1):149.55.
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First author Year Name of Study Drug Duration Primary Primary end-point
[reference] RCT population end-point reached
Kine [76] 2008 BUILD-1 IPF Bosentan 12 months Change in 6MWD N
SeisoLp [77] 2010 BUILD-2 SSc Bosentan 12 months Change in 6MWD N
ZisMan [78] 2010 STEP-IPF IPF Sildenafil 12 weeks Change in 6MWD N
Kine [79] 2011 BUILD-3 IPF Bosentan 57 months Combined” N
RacHu [80] 2013 MUSIC IPF Macitentan 12 months Change in FVC N
RacHu [81] 2013 ARTEMIS-IPF IPF Ambrisentan 12 months Combined™" N
CorTe [82] 2014 IPF/NSIP Bosentan 16 weeks Change in PVRI N
KoLs [83] 2018 INSTAGE IPF Sildenafil 12 weeks Change in SGRQ N
NaTHAN [84] 2019 RISE-IIP P Riociguat 12 months Change in 6MWD" N
NaTHAN [85] 2020 PF-ILD Inhaled NO 8 weeks Change in MVPA® Y
BeHR [86] 2021 SP-1PF IPF Sildenatil 12 months Combined’ N
Waxman [87] 2021 INCREASE P Inhaled treprostinil 16 weeks Change in MWD Y

IPF: idiopathic pulmonary fibrosis; 6MWD: 6-min walk distance; N: no; SSc: systemic sclerosis; FVC: forced vital capacity; NSIP: nonspecific idiopathic
pneumonia; PVRI: pulmonary vascular resistance index; SGRQ: St George’s Respiratory Questionnaire; IIP: idiopathic interstitial pneumonia;
PF: pulmonary fibrosis; NO: nitric oxide; Y: yes; MVPA: moderate/vigorous physical activity. : a decrease of FVC from baseline in FVC >10% and
diffusing capacity of the lung for carbon monoxide (D co) =>15% or acute exacerbation of idiopathic pulmonary fibrosis or death. ™: the first
occurrence of either a decrease of >10% in FVC and a decrease of =5% in D co or a decrease of =5% in FVC and a decrease of >15% in D co;
respiratory hospitalisation (hospitalisation involving worsening of, or deterioration in respiratory symptoms, gas exchange/hypoxaemia or
radiographic findings on chest radiograph or high-resolution computed tomography scan; all-cause mortality. *: study terminated early because of
increased severe side-effects and mortality in the treated arm. 5: MVPA measured via actigraphy through a wrist-worn medical-grade physical
activity monitoring device. : disease progression, defined as either a relevant decline in 6MWD, respiratory-related admission to hospital or

all-cause mortality.




Clinical Trial > Chest. 2020 Aug;158(2):637-645. doi: 10.1016/j.chest.2020.02.016.
Epub 2020 Feb 21.

A Randomized, Double-Blind, Placebo-Controlled
Study of Pulsed, Inhaled Nitric Oxide in Subjects at
Risk of Pulmonary Hypertension Associated With
Pulmonary Fibrosis

Steven D Nathan ', Kevin R Flaherty 2, Marilyn K Glassberg ®, Ganesh Raghu 4, Jeffrey Swigris >,

Roger Alvarez 3 Neil Ettinger & Jim Loyd 7 Peter Fernandes &, Hunter Gillies &, Bo Kim &,
Parag Shah €, Lisa Lancaster 7

Results: Twenty-three patients were randomized to INO30 and 18 to placebo. During blinded
treatment, INO30 subjects showed an average improvement in moderate/vigorous physical activity
(MVPA) and remained stable in overall activity. Placebo subjects showed an average drop of 26% in
MVPA and a 12% drop in overall activity. The iINO group had an improvement in oxygen saturation.
During OLE, subjects maintained their activity levels including placebo subjects who transitioned from
a decline to a maintenance in all activity parameters. Inhaled nitric oxide at all doses (30, 45, and 75)
was safe and well tolerated.

Conclusions: Treatment with INO30 demonstrated clinically and statistically significant benefit in
MVPA and clinically significant benefit in overall activity. In the OLE, higher doses of INO were also
safe and well tolerated while showing maintenance in activity parameters.




Randomized Controlled Trial > N Engl J Med. 2021 Jan 28;384(4):325-334.
doi: 10.1056/NEJM0a2008470. Epub 2021 Jan 13.

Inhaled Treprostinil in Pulmonary Hypertension Due
to Interstitial Lung Disease
Aaron Waxman ', Ricardo Restrepo-Jaramillo T, Thenappan Thenappan ', Ashwin Ravichandran T,

Peter Engel T Abubakr Bajwa ' Roblee Allen 1,Jeremy Feldman ', Rahul Argula ' Peter Smith T,
Kristan Rollins 1, Chungin Deng ] Leigh Peterson T HeidiBell ', Victor Tapson ! Steven D Nathan '

Conclusions: In patients with pulmonary hypertension due to interstitial lung disease, inhaled
treprostinil improved exercise capacity from baseline, assessed with the use of a 6-minute walk test, as
compared with placebo. (Funded by United Therapeutics; INCREASE ClinicalTrials.gov number,
NCT02630316.).




TRIAL POPULATION
The trial population consisted of patients 18 years of age or older in whom interstitial lung disease was
diagnosed on the basis of evidence of diffuse parenchymal lung disease on computed tomography of

the chest (not centrally adjudicated) performed within 6 months before randomization. Confirmation

of group 3 pulmonary hypertension by right heart catheterization within 1 year before randomization

was required. Group 3 pulmonary hypertension was defined by pulmonary vascular resistance of more

than 3 Wood units, pulmonary capillary wedge pressure of 15 mm Hg or lower, and mean pulmonary

arterial pressure of 25 mm Hg or higher. Patients with group 3 pulmonary hypertension due to

connective tissue disease were also required to have a baseline forced vital capacity of less than 70%.
Eligible patients also had to walk at least 100 m during a 6-minute walk test. Patients receiving drug
treatment (i.e., pirfenidone or nintedanib) for their underlying lung disease were required to have been

receiving a stable dose for at least 30 days before undergoing randomization. Patients receiving

approved therapy for pulmonary arterial hypertension within 60 days before randomization were not
eligible for enrollment. A complete list of trial enrollment criteria is provided in Section S2. Written

informed consent was obtained from all the patients.




Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Female sex — no. (%)
Mean age at randomization (range) — yr
Age distribution — no. (%)
<65 yr
65 to <80 yr
280 yr

Inhaled Treprostinil
(N=163)

85 (52.1)
65.6 (26-90)

64 (39.3)
83 (50.9)
16 (9.8)

Placebo
(N=163)

68 (41.7)
67.4 (36-85)

48 (29.4)
100 (61.3)
15 (9.2)

All Patients
(N=326)

153 (46.9)
66.5 (26-90)

112 (34.4)
183 (56.1)
31 (9.5)




Table 1. Characteristics of the Patients at Baseline.*

Inhaled Treprostinil Placebo All Patients
Characteristic (N=163) (N=163) (N=326)

Cause of lung disease — no. (%)

Idiopathic interstitial pneumonia 65 (39.9) 81 (49.7) 146 (44.8)

Chronic hypersensitivity pneumonitis 10 (6.1) 9 (5.5) 19 (5.8)

Occupational lung disease 5(3.1) 1 (0.6) 6 (1.8)

Combined pulmonary fibrosis and emphysema 42 (25.8) 40 (24.5) 82 (25.2)

Connective tissue disease 40 (24.5) 32 (19.6) 72 (22.1)

Other 1 (0.6) 0 1 (0.3)
Idiopathic interstitial pneumonia subcategory — no. (%)

Idiopathic pulmonary fibrosis 37 (22.7) 55 (33.7) 92 (28.2)

Idiopathic nonspecific interstitial pneumonia 21 (12.9) 16 (9.8) 37 (11.3)

Respiratory bronchiolitis associated with interstitial lung 2 (1.2) 0 2 (0.6)

disease

Desquamative interstitial pneumonia 0 1 (0.6) 1(0.3)

Acute interstitial pneumonia 0 1 (0.6) 1 (0.3)

Unclassified idiopathic interstitial pneumonia 5(3.1) g (4.9) 13 (4.0)
Use of supplemental oxygen — no. (%6) 119 (73.0) 114 (69.9) 233 (71.5)
Background therapy — no. (%)

None 133 (81.6) 119 (73.0) 252 (77.3)

Pirfenidone only 19 (11.7) 25 (15.3) 44 (13.5)

Nintedanib only 11 (6.7) 19 (11.7) 30 (9.2)




462 Patients were assessed for eligibility

Y

326 Underwent randomization

Y

136 Failed screening

|

163 Were assigned to receive inhaled
treprostinil

|

|

163 Were assigned to receive placebo

40) Discontinued treprostinil prematurely

16 Had an adverse event
6 Died
6 Had progressive disease
3 Had protocol violation
7 Withdrew

2 Had other reason

|

38 Discontinued placebo prematurely
13 Had an adverse event
5 Died
10 Had progressive disease
9 Withdrew

1 Had other reason

35 Discontinued study

33 Discontinued study
participation
7 Had an adverse event
& Died
4 Had progressive disease
2 Had protocol violation
10 Withdrew consent
2 Had other reason

130 Completed week 16 of study
assessment

'

participation
3 Had an adverse event
10 Died
1 Was lost to follow-up
7 Had progressive disease
13 Withdrew consent
1 Had other reason

128 Completed week 16 of study
assessment
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Clinical Trial > Lancet Respir Med. 2021 Nov;9(11):1266-1274.
doi: 10.1016/52213-2600(21)00165-X. Epub 2021 Jun 29.

Inhaled treprostinil and forced vital capacity in
patients with interstitial lung disease and associated
pulmonary hypertension: a post—-hoc analysis of the
INCREASE study

Steven D Nathan ', Aaron Waxman 2, Sudarshan Rajagopal *, Amy Case #, Shilpa Johri 2,
Hilary DuBrock ®, David J De La Zerda 7, Sandeep Sahay &, Christopher King ?,

Lana Melendres-Groves 19, Peter Smith '!, Eric Shen ', Lisa D Edwards !, Andrew Nelsen !,
12

Victor F Tapson

Interpretation: In patients with ILD and associated pulmonary hypertension, inhaled treprostinil was
associated with improvements in FVC versus placebo at 16 weeks. This difference was most evident in
patients with idiopathic interstitial pneumonia, particularly idiopathic pulmonary fibrosis. Inhaled
treprostinil appears to be a promising therapy for idiopathic pulmonary fibrosis that warrants further
investigation in a prospective, randomised, placebo-controlled study.
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Randomized Controlled Trial > Chest. 2023 Feb;163(2):398-406. doi: 10.1016/j.chest.2022.09.007.
Epub 2022 Sep 15.

Inhaled Treprostinil Dosage in Pulmonary
Hypertension Associated With Interstitial Lung
Disease and Its Effects on Clinical Outcomes

Steven D Nathan ', Chungin Deng 2, Christopher S King 2, Hilary M DuBrock 4, Jean Elwing 2,
Sudarshan Rajagopal ©, Franz Rischard 7, Sandeep Sahay &, Meredith Broderick 2, Eric Shen 2,
Peter Smith 2, Victor F Tapson ?, Aaron B Waxman 10

Results: At 4 weeks, 70 patients were at a dose of > 9 bps (high-dosage group) and 79 patients were
at a dose of < 9 bps (low-dosage group) in the iTre arm vs 86 patients in the high-dose group and 67
patients in the low-dose group in the placebo arm. Between weeks 4 and 16, 17.1% of patients in the
high-dose treprostinil group and 22.8% in the low-dose treatment group experienced a clinical
worsening event vs 33.7% and 34.3% of patients in the two placebo arms, respectively (P = .006). By
week 16, 15.7% and 12.7% of patients in the high- and low-dose iTre groups, respectively,
demonstrated clinical improvement vs 7% and 1.5% patients in the placebo arms (P = .003)
INTERPRETATION: Higher dosages of iTre overall show greater benefit in terms of preventing clinical
worsening and achieving clinical improvement. These data support the early initiation and uptitration
of therapy to a dosage of at least 9 bps four times daily in patients with PH resulting from ILD.
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Inhaled treprostinil may be considered in patients with PH associated with ILD"™

.

The use of ambrisentan is not recommended in patients with PH associated with IPF™®

The use of riociguat is not recommended in patients with PH associated with IIP™®’

:

5

The use of PAH medication is not recommended in patients with lung disease and non-severe PH" - c g

0
PDESis may be considered in patients with severe PH associated with ILD Very low Conditional C g
(individual decision-making in PH centres) 7
The use of PDESis in patients with ILD and non-severe PH s not recommended Very low Conditional . c E;.T
G

PVR >5 W®»Bu yeni- & NJP YA ATOI{IAKEFAZ ORVR p NP Y R tzy Plodhbdzu
| v31I NY¥SRS RIFIKI A&A 0AN2SdzE § dzRAzD X dza& §i dkNJy

-

93< [ @n-N

>“'Z,

(0p])

X0«



OLGU 1
Gitrp ! S 9 1! {¢!

U A1lFréeSUAY bSFTFSa RINIPEP
U Hikayesi: Kombine amfizefibrozissebebiyle
pirfenidonetedavisi_alan hasta son zamanlarda

21 aAeSy OAKI | PYRIFEFY KA | 8NPt
Ol 0 OdzNR dz

Pa

Uml 3SeYAOY
i5+¢ @S t¢9 | &1 NapNesi@ NP
0Odz Iy ée21Ydzoo 51 K[| | S f
U Sigara40 pakete P { &P fexBRoKSr
UMeslekr 4 AAYEEf BU®PAP
UBaypas® mn & Pf | yOSO
i 68 Pt abdgntn@ll 2 NI | Y SONK opgleda P Y SRSy



UYdzt £ If ¥ ReP & RJ
U Pirfect600 mg 4*1(3 & R P N
U Tioumit18 mcgl*1l
U Eliquis2.5 mgl*1
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USFTO 5 PO -26.84N02381 0
FVC: 3,46 %91 , FEV1: 2,62 %92 , FEV1/FVC: %75, DLCO: 5,19 %61
%FVC/%DLCO: 1.49
USFTO 5 PO - 299830221 0
FVC: 3,53 %93 , FEV1: 2,54 %89 , FEV1/FVC: %71 , DLCO: 2,20 %26
%FVC/%DLCO: 3.57
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U PAWP ihmHg: 12

UCO (Ldk) : 2,75
UPA(MmHg 58 30 39
uCl (Ldkkm2) : 1,68

URA(MmMHQ: 6
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U[ {+L OYEtKlIUOPYKYHD HMZ
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U Pirfenidone600 mg 4*1

U Vildagliptin50 mg 2*1

U Gliklazid30 mg 2*1
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U Laboratuvar
U Hemogram: Normal
U proBNP: 14— 36— 132 pg/ml
U D Dimer: 0.2 mg/I
UKollalendoku belirte-»1er.]
U ANA +,dijerl eri negatif
U Anti HIV: Negatif
U Tiroid fonksiyon testleri: Negatif




U Solunum fonksiyon testleri
U FVC: 3,42 (%73)
uFEV1: 2,87 (%79)
U FEV1/FVC: %84
U DLCO: 9,38 (%30)
U %FVC/%DLCO: 2.43
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AVentilasyon/P e r f ¢ Siptmrafisi

USajakci § ®ob anterior segment ve orta
lobda, sol akci Jaegtlob posteriorda
subsegmenter p er f ¢ Zafektleri ventilasyon
sintigrafisinde benzer Keki |l devaml él ek
gestermi Kt ir

UBilateral a k c | Jperankiminde y ay g demi
derecede fibrotik /interstisyel d e ] 1 Kk i1kzllieknl neirk
olup akut PE a - € s e dd & ghkimalli olarak
dejerl endiri I mi ktir



S a Kalp Kateterizasyonu

KKL O: 85 KGBOY: 180 CMHR: 88 [ DK. HG: 16.

PULMONER ARTER: 62/ 19 / 35 MMHG

RV:50/0/27 MMHG

RA:11/0/5 MMHG

AORT:135/ 68 / 96 MMHG

LY END DKYASTOL BASI NCI (PCWP): 10 MMHG
PVR: 9 WOOD | NKTE / -%$99 Dynes.sec.cm
TOTAL PVR: 12 WOODynes.de&cms5 / 979
KARDKYAK OUTPUTICO) : 5.9 L/

KARDKYAK KNDEXnZM2) : 2.86 L/

LMCA: NORMALLAD: NORMALCX: NORMAL RCA: NORMAL
S ON U NORMAL KORONER ARTER

SONUPREKAPKLLER PWHKNENRHRNSKYON
ADENOZKNLE YAPI LAN TESTTE NEGATKF
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Endotelin mekanizmasi

Prostasiklin mekanizmasi

*Epoprostenol
P *Treprostinil
~ Endotelin — *Tf 2 LINR
a reseptér Eksojen *Beraprost

nitrik oksit

Fosfodiesteraz
tip 5 inhibitord
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