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Co jsou intersticialni plicni procesy?

e Skupina difusnich plicnich nemoci postihujici
zpravidla obé plice

e Alveoly

* Pojivovou tkan

* Bronchy

 Cévy

Biologické chovani a lé€ebné konsekvence

* Akutni Zanétlivé IPP

* Alveolarni poskozeni Fibroticke IPP

* zanét (exsudace, bunécna infiltrace) Smisené zanétlivé fibroticke

e Tvorba granulomu Progresivni fibrotické

* Chronické
* Reparace alveolarnich lézi
* Chronicky zanét
* Fibroza



Plicni fibrdza- co to je?

Uniformni reakce plicni tkané na repetitivni posSkozeni zevni nebo vnitini noxou. Geneticka

dISpOZIce' | Diftizni intersticialni plicni procesy
[
v v v L 4
Idiopatické intersticialni

Vidy- IPP ze znamych pfiéin pneumonie Granulomatézni IPP Ostatni IPP
Idiopaticka plicni fibroza i | 1
Fibroticka nespecificka intersticialni pneumonie (NSIP) IPF=UIP Non-UIP IIP
Nékdy az casto:
Exogenni alergicka alveolitida- fibroticka forma DIP" je——> RBILD
Smisena a celularni NSIP

AIP |« COP
Jiné idiopatické intersticialni pneumonie
Sarkoiddza- chronicka forma NSIP [« LIP

Plicni postizeni v ramci systémovych nemoci pojiva- rlizné fenotypy- UIP, NSIP
Polékové poskozeni plic- rizné fenotypy- amiodaron, bleomycin
Pneumokonidzy- tzv. kolagenni- azbestoza, silikdza

Plicni histiocytdza z Langerhansovych bunék

Familiarni IPP



Faktory
zevniho
prostredi

Ruzné vzory alveolarniho
poskozeni, zanéetu, reparace a
fibroproliferace

Alveolus

Komorbidity
Starnuti




Patogeneze fibroproliferativniho hojeni u IPF

1 Epithelial damage (apoptosis) 4 Fibrosis and impaired re-epithelization

INJURY MMPs/TIMPs imbalance

@ Epithelial apoptosis

Fas, ROS Angiotensin I
Epithelial activation FGF-2
VEGF
PDGF Tissue factor
TGF-B PAI-1, PAI-2
TNF-o
TIMP-2
Angiogenesis
Basement memblane disruption
ECM
/ Integrin \
2 Fibroblast migration and proliferation 3 Myofibroblast foci formation

Sterclova M, WICC, 2014



Ruzné typy patologického hojeni u EAA

» Klinicke, radiologicke a histopatologicke typy:
« Zanétlive

Smisené zanétlivé fibrotické
Fibrotické

Chronické progresivni fibroproliferativni

End-stage fibroza

Vasakova M, AJRCCM 2019
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Co je idiopaticka plicni fibréza?
Definice idiopatickeé plicni fibrozy

* |PF- specificka forma chronické progreduijici fibrotizujici intersticialni
pneumonie nejasné etiologie objevujici se primarné u dospélych
jedincll, postihujici pouze plice a spojené s histopatologickym a /nebo
radiologickym obrazem obvyklé intersticialni pneumonie (UIP).

* Diagno6za IPF vyzaduje vylouceni jinych forem intersticialnich
pneumonii, systémové nemoci pojiva a IPP spojené s expozici vlivim
prostredi



Epidemiologie IPF a PPF- pandemie plicnich fibroz??

Pred 100 lety popsana IPF na
desitkach pripadu

Nyni IPF postihuje cca 5
milionu lidi na celém svété

* Framinghamska studie- ve
studijni populaci bylo 6,7%
jedincu s IPP, z toho 1,8% s
IPF

* Incidence- 3,38-26/100.000

* Prevalence- 2- 29/100.000S

* Screening ca plic

Geography Study year(s) |Prevalence (per Incidence (per
100,000) 100,000/y)

United States

New Mexico |1988-1990 13.2-20.2 7.4-10.7

Twenty states|2000 14.0-42.7 6.8-16.3

Minnesota 1997-2005 27.9-63.0 8.8-17.4
Europe

Czech 1981-1990 6.5-12.1 0.74-1.28
Republic

Norway 1984-1998 23.4 4.3

Finland 1997-1998 16-18 -

Greece 2004 34 0.9

UK 1991-2003 - 4.6

UK 2000-2009 - 7.4

Turkey 2007-2009 - 4.9
Asia

Taiwan 1997-2007 0.7-6.4 0.6-1.4

Japan 2005 2.9 -

Ley B, Clin Epidemiol, 2013




Jak vypada pacient s idiopatickou plicni fibrézou?
Klinicky obraz

* Muzi, stredni a starsi vek (40+)

* Chronicka namahova dusnost

* Snadna unavitelnost

 Kasel

* Hypoxémie s cyanozou

* u nékterych pacientu epizody tzv. akutni exacerbace

* 75% pacientd- fenotypové projevy m-m
 palickovité prsty
* krepitus




Diagnostika |IPF

* Anamnéza- rodinna, expozice
* Symptomy a objektivni nalez- krepitus a palickovité prsty

* Funkcni vysetreni- obvykle RVP, difusni kapacita snizena, zatézové
testy

e HRCT hrudniku

* Bronchoalveolarni lavaz- diferencialné diagnosticka role- lymfocytoza
svéddi pro exogenni puvod!

* Screening autoimunitnich nemoci- IPP v ramci CTD!!- autoprotilatky,
symptomy- kuze, klouby, postizeni ostatnich organt

* Plicni biopsie- bronchoskopicka transbronchialni kryobiopsie



Kryobiopsie jako alternativa chirurgické
biopsie?

e TBLC nizsi morbidita a
mortalita nez SLB (4% vs
0,3%)

* Centra s expertizou

* Dg vytéznost 84% (SLB 91%)

* Komplikace: pneumothorax,
krvaceni

Troy et al. Diagnostic accuracy of transbronchial lung cryobiopsy for
interstitial lung disease diagnosis (COLDICE): a prospective,
comparative study. LRM 2019

Fiter: C



Stanoveni diagnozy |IPF

* Multidisciplinarni team

* Pro diagnézu IPF ma zcela zasadni roli * Pneumolog

vzorec obvyklé intersticialni pneumonie  Radiolog
(UIP) v histopatologickém a radiologickém e Patolog
obraze (Raghu et al. ATS/ERS/JRS consensus

statement 2011)




Péce u IPF musi byt vzdy komplexni!

« Transplantace
« Rehabilitace
 Dlouhodoba domaci

* Farmakologicka kauzalni Iécba
 pirfenidon, nintedanib

* Farmakologicka symptomaticka lécba oxygenoterapie
* dusnost :
e kasel  Nutrice
* Unava « Socialni péce
* bolest . Pacientské organizace
» deprese , i
. Uzkost * Informace- Weboveé stranky

« komorbidity
« nezadouci ucinky IéCby
» vakcinace

Symptom-centred
approaches
‘ &
End-of-life care Best supportive care
Optlmlsed
quality-of-life
Patient-centred care ‘ Caregiver-centred
management management

Disease- stablhsn ng care

Kreuter M., The Lancet Respiratory Medicine 2017
Lee JS, Curr Opin Pulm Med 2011, Danoff SK, Curr Opin Pulm Med 2013
Egan JJ, Eur Respir Rev 2011




Cesta k farmakologicke evidence-based lecbhe IPF

THE LANCET

'QQ ‘

e NEW ENGLAND
JOURNAL o MEDICINE

'v

e NEW ENGLAND

JOURNAL of MEDICTNE

Pirfenidone in patients with idiopathic pulmonary fibrosis
(CAPACITY): two randomised trials

Efficacy and Safety of Nintedanib in Idiopathic
Pulmonary Fibrosis

A Phase 3 Trial of Pirfenidone in Patients
with Idiopathic Pulmonary Fibrosis



2015 ATS/ERS/JRS/ALAT clinical practice guidelines:

Treatment of idiopathic pulmonary fibrosis. An update of

the 2011 guidelines

Silné nedoporuceni |éCby trojkombinaci,
ambrisentanem, imatinibem, antikoagulancii

Pirfenidon a nintedanib- doporuceni
pripadného pouziti u pacientd s IPF- totozné s
predchozim slabym doporucenim z roku 2011
Pirfenidon:

* Silna stranka- potencialni efekt na pokles
plicnich funkci a mortalitu

» Slaba stranka- nezadouci ucinky- ¢ast
pacientl |Iék netoleruje, vysoka cena
Nintedanib:

 Silna stranka- potencialni efekt na pokles
plicnich funkci

* Slaba stranka- nezadouci ucinky, cena

AMERIC/
Bocomt

An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline: Treatment
of Idiopathic Pulmonary Fibrosis: Executive Summary

An Update of the 2011 Clinical Practice Guideline

Ganesh Raghu, Bram Rochwerg, Yuan Zhang, Carlos A. Cuello Garcia, Arata Azuma, Juergen Behr, Jan L. Brozek,
Harold R. Collard, William Cunningham®, Sakae Homma, Takeshi Johkoh, Fernando J. Martinez, Jeffrey Myers,
Shandra L. Protzko, Luca Richeldi, David Rind, Moisés Selman, Arthur Theodore, Athol U. Wells, Henk Hoogsteden,

and Holger J. Schiinemann; on behalf of the ATS, ERS, JRS, and ALAT

This guideline is dedicated fo the memory of Mr. William Cunningham {June 7, 1935-October 23, 2014)

Ths oFrce. Covces Prscmce GuoeLME oF THE Anvercan THoraoe SocieTy (ATS) wes aprroveD By THE ATS, May 2015, e Eurcres Resprsmory Socery
(ERS), ArmL 2015, THe Japasese Respratory SoceTy (JRS), Asm 2015, ao THe Lam Anericas THoraoo Associnon (ALAT), Asma 2015

Agent 2015 Guideline

Mew and revised recommendations
Anticoagulation (warfarin) Strong recommendation against use®

Combinaticn prednisone + azathioprine + Strong recommendation against usae”
N-acetylcysteine

Selective endothelin receptor antagonist Strong recommendation against use’
{ambrisentan)

Imatinib, a tyrosine kinase inhibitor with one  Strong recommendation against use*
target

Nintedanib, a tyrosine kinase inhibitor with Conditional recommendation for use®
multiple targets

Pirfenidone Conditional recommendation for use®

Dual endothelin receptor antagonists Caonditional recommendation against use’
(macitentan, bosentan)

Phosphodiesterase-5 inhibitor (Sildenafil) Conditional recommendation against use®

2011 Guideline
Canditional recommendation against use®
Conditional recommendation against use’
Mot addressaed
Mot addressad
Mot addressed

Conditional recommendation against use’
Strong recommendation against use*

Mot addressed




Pirfenidon

* snizuje proliferaci fibroblastU-
inhibice TGF-B a PDGF- blokada
nuklearni translokace proteinu
Smad

e Studie CAPACITY 004 a 006,
Shionogi (SP3), ASCEND
* Zpomaleni poklesu plicnich funkci

* Prodlouzeni preziti bez progrese
onemocneéni

* Snizeni mortality ze vSech pricin

Davkovani 2 403 mg /den
e 1-7.den 3x267 mg

e 8.-15. den 3x534 mg

* od 16. dne 3x801mg

vyrazné nezadouci GIT ucinky davku
mozno shizit na nejvyssi tolerovanou

Nezadouci ucinky:

* Fototoxicita- nutnost soustavné
ochrany proti slunec¢nimu zareni

* Hepatotoxicita- elevace transaminaz

* Gastrointestinalni nezadouci ucinky-
nevolnost a nechutenstvi



Ovlivhéni biologické dostupnosti pirfenidonu

* Tabakovy kour- induktor CYP1A2- ovlivhuje vyznamné
farmakokinetiku a snizuje biologickou dostupnost

* Podminkou |écby pirfenidonem je nekoureni

* Léky snizujici aktivitu CYP1A2- az vyznamna toxicita pirfenidonu
* fluvoxamin- pri lécbé pirfenidonem kontraindikovan
* chinolony

 Léky zvysujici aktivitu CYP1A2- ucinnost |éCby pirfenidonem snizuji
* rifampicin
* omeprazol



Nintedanib

* Trikinazovy inhibitor- inhibice e Davkovani 150 mg 2x denné
receptoru pro FGF, VEGF a PDGF (mozno snizit na 100 mg 2xd)
e Studie * Nezadouci ucinky lécby
* INPULSIS-1 a INPULSIS-2- * prdjmy- loperamid
vyznamné omezeni poklesu VC e elevace transaminaz

* INPULSIS-2 snizeni poctu akutnich
exacerbaci IPF a prodlouzeni doby
do jejich vyskytu.



N- acetylcystein

* NAC 3x 600 mg denné- antioxidacni ucinek \ _
pfedchdzeni dalSimu poskozovéni alveolarniho =~ L e
epitelu oxidacnimi déji- prevence akutnich fuo
exacerbaci

* od 1. 6. 2013 pro pacienty s IPF v CR hrazen z O j’ )
prostfedkd verejného zdravotniho pojisténi B e e e e

Cc

- e

* Genoveé polymorfismy TOLLIP- rs3750920 fom

e CCgenotyp (A)- Iécba NAC horsi preziti nez wl
placebo T T

* TT genotyp (C)- |écba NAC lepsi preziti nez
placebo

* CT neutralni
Oldham J AJRCCM 2015.



Existuje vlastné IPF?

Diverzni klinicko-radiologicko- patologicky obraz

Definice UIP obrazu zejména radiologického se opakované

meni

RCT antifibrotik- ¢ast pacientt pravdépodobné méla jinou DG

Efekt antifibrotické 1€Cby i u jinych IPP

Comment I

Idiopathic pulmonary fibrosis: shifting the concept to
irreversible pulmonary fibrosis of many entities

Idiopathic pulmonary fibrosis, a fibrotic, progressive,
and fatal lung disease of unknown cause in adults, has
received much attention. Current estimates indicate
that only 20% of patients with interstitial lung diseases
have idiopathic pulmonary fibrosis." Abundant evidence
has been synthesised in clinical practice guidelines.

or occult exposure to intrinsic or extrinsic environmental
factors, or an autoimmune or connective tissue disease
that has not been confirmed or fully developed to meet
established criteria of the specific autoimmune connective
tissue disease.* Since the pathogenesis of idiopathic
pulmonary fibrosis is now better understood, a pitch to

CrossMark

Lancet RespirMed 2019

Published Online
September 14, 2019
http://dx.doi.org/10.1016/
§2213-2600(19)30311-X

Interstitial pneumonia/pulmonary fibrosis

Environment
Intrinsic: micro
(biome, aspiration)
Extrinsic:
air pollution;
occupation

Fibrotic HP
(chronic HP)

uUIP

Pulmonary
sarcoid

IPAF
Autoimmune-ILD

Drug-induced
A (iatrogenic)
Irreversible pulmonary fibrosis

Undassifiable

Connective
tissue
disease—ILD

Lederer DJ, et al. Idiopathic pulmonary fibrosis. N Engl J Med 2018
Sack C, et al. Idiopathic pulmonary fibrosis: Unmasking
cryptogenic environmental factors. Eur Respir J 2018

Wolters PJ, et al. Time for a change: is idiopathic pulmonary
fibrosis still idiopathic and only fibrotic? Lancet Respir Med 2018
Wells AU, et al. What’s in a name? That which we call IPF, by any
other name would act the same. Eur Respir J 2018

Morell F, et al. Chronic hypersensitivity pneumonitis in patients
diagnosed with idiopathic pulmonary fibrosis: a prospective
case-cohort study. Lancet Respir Med 2013



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Nintedanib in Progressive Fibrosing
Interstitial Lung Diseases

K.R. Flaherty, A.U. Weilis, V. Corttin, A. Devaraj, S.LL.F. Waish, Y. inoue, L. Richeldi,

. 1 Fe .

M. Quaresma, i. Haeufei, R.-G. Goeldner, R. Schlenker-Herceg, and K.K. Brown,
for the INBUILD Trial Investigators™



Studie INBUILD: zména FVC (ml) b&éhem 52 tydnU oproti vychozi hodnoté u
celkové populace

50 —#— Nintedanib
Placebo

Pramérna (SE) absolutni zména FVC
oproti vychozi hodnoté FVC (ml)
N
o
o
|

] I I
N N -
&) o &)
o o o

|

0 52
Week

Pocet pacientl
Nintedanib 332 326 320 322 314 298 285 265
Placebo 331 325 326 325 320 311 296 274



Studie INBUILD: souhrnné vysledky

Lécba nintedanibem vedla k signifikantnimu zpomaleni ro¢ni miry poklesu FVC (ml/rok) béhem

52 tydnu ve srovnani s placebem:
» V celé sledované populacii u pacientt s UIP na HRCT

» Konzistentni vysledky byly prokazany i u populace pacientt s jinym obrazem fibrotickych zmén

na HRCT
* Nezadouci ucinky:
» Nejcastéji GIT (prajem, nauzea, zvraceni)
» Mirné az stfedné zavainé internzity

> Zvladatelné



Stejna |écba pro rizné IPP?

« RCT Faze Il INBUILD®
* Progreduijici fibrotizujici IPP
* nintedanib zpomalil pokles plicnich funkci o0 57% ve vsech podskupinach

P

???ne jméno nemoci, ale jeji biologické chovani indikuje volbu lécby!!!

Budoucnost



AMERICAN THORACI(

DOCUMENTS

Idiopathic Pulmonary Fibrosis (an Update) and Progressive

Pulmonary Fibrosis in Adults
a An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline

a Ganesh Raghu, Martine Remy-Jardin, Luca Richeldi, Carey C. Thomson, Yoshikazu Inoue, Takeshi Johkoh,
Michael Kreuter, David A. Lynch, Toby M. Maher, Fernando J. Martinez, Maria Molina-Molina, Jeffrey L. Myers,
Andrew G. Nicholson, Christopher J. Ryerson, Mary E. Strek, Lauren K. Troy, Marlies Wijsenbeek, Manoj J.
Mammen, Tanzib Hossain, Brittany D. Bissell, Derrick D. Herman, Stephanie M. Hon, Fayez Kheir, Yet H. Khor,
Madalina Macrea, Katerina M. Antoniou, Demosthenes Bouros, Ivette Buendia-Roldan, Fabian Caro, Bruno
Crestani, Lawrence Ho, Julie Morisset, Amy L. Olson, Anna Podolanczuk, Venerino Poletti, Moisés Selman,
Thomas Ewing, Stephen Jones, Shandra L. Knight, Marya Ghazipura, and Kevin C. Wilson; on behalf of the
American Thoracic Society, European Respiratory Society, Japanese Respiratory Society, and Asociacion
Latinoamericana de Torax

THIS CFFICIAL CLINICAL PRACTICE GUIDELINE WAS APPAOVED BY THE AMERICAN THORACIC SoCIETY, Evmorean RESPIRATORY SOCIETY, JaPanesE RESPIRATORY SOCIETY, AND
AsDCIACION LATINOAMERICAMA DE ToRax Fesausay 2022

Histopathology patternt

IPF suspected®

Mon-1PF dx
Mon-1PF dx

Mon-1PF dx

Mon-1PF dx




Novy dg algoritmus IPF a PPF

[ Patient suspected of having IPF j
i
[ Potential cause/associated condition ]
MNo Yes
1
Chest : ™y No r Confirmation of specific
[: i il J Ldiag nosis (including with HRCT)

UIP or
probable UIP*

Indeterminate for UIP or
atternate diagnosis

C

[ BAL' +

CED

Yas

IPF

1 1
( Alternative diagnosis ]




LécCba IPF

Time
- 3 ~
TREATMENT CONSIDERATIONS (' MONITOR FOR DISEASE PROGRESSION
PHARBMACOLOGICAL Consider pulmonary funciion testing and
* Nintedanib the &-minute-walk test every 4—6 months or
* Pirfenidone sooner if clinically indicated
NONPHARMACOLOGICAL Enri_lh:lar amnual I-.IFIET if there is clinical
.0 sunol ion suspicion of worsening or risk of lung cancer
.o I"?WP“""'“]' _ Consider an HRCT if there is concem for an Evaluate and
ulmonary rehabilitation hath
Diagnosis of - e i.ng
\PE .- tramaplantetion
COMOREBIDITIES Consider & CT pulmonary angiogram if there
* Pulmonary hypertension is & clinical concem for pulmonary embolism Palliative care

* Gastroesophagesl reflux
* Oibatructive sleep apnesa
* Lung cancer

SEYMPTOM CONTROL
* Palliative care

It increased risk of mortality, evaluate
for lung transplaniation at disgnosis
—_—/

ACUTE EXACERBATION
Corticostercids

RESPIRATORY FAILURE DUE TO
PROGRESSION OF IPF

‘. ;

Patients should be made aware of available clinical trials for possible enrollment at all stages

\



IPP s PPF ( PF-ILDs)

[ Interstitial Lung Diseases (ILDs) other than Idiopathic Pulmonary Fibrosis (IPF) ]

|

|

[ P

[ =]

ILDs with cysts and'or

[
=

girspace filling
|
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[Um|as5iﬂmh] [Eueimphilin‘] Sjégrens Radiation Others
Vasculitis lllicit drugs
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Definice progreduijici plicni fibrézy

Table 4. Definition of Progressive Pulmonary Fibrosis

Definition of PPF

In a patient with ILD of known or unknown etiology other than IPF who has radiological
evidence of pulmonary fibrosis, PPF is defined as at least two of the following three
criteria occurming within the past year with no altermative explanation®:

1 Worsening respiratory symptoms

2 Physiclogical evidence of disease progression (either of the following):
a. Absolute decline in FVC =5% predicted within 1 yr of follow-up
b. Absolute decline in DL-q (corrected for Hb) =10% predicted within 1 yr of follow-up

3 Radiological evidence of disease progression (one or more of the following):
a. Increased extent or severity of traction bronchiectasis and bronchiclectasis

b. New ground-glass opacity with traction bronchiectasis

c. New fine reticulation

d. Increased extent or increased coarseness of reticular abnormality
e. New or increased honeycombing

f. Increased lobar volume loss



Nova uhradova kritéria antifibrotik u IPF

Ustav stanovuje thradu vy$e uvedenym lé&ivym pfipravkim s nasledujicimi podminkami Ghrady:

1 LP s obsahem LL pirfenidon (ESBRIET, FREDALIX, PIRFENIDON ZENTIVA, PIRFENIDON
TEVA):

S

P: Lécba pirfenidonem je hrazena u dospélych pacientl s idiopatickou plicni fibrézou (IPF), kteri dodrzuji zakaz
koufeni. Usp&3nost terapie musi byt pravidelné pfehodnocena po 6, 12 a 18 mésicich Ié¢by (a dale také kaZdych
6 mésicll) a musi byt zaznamendna ve zdravotnické dokumentaci (dusnost, FVC, TLCO, akutni exacerbace,
hospitalizace pro respiracni potize).

1 LP s obsahem LL nintedanib (LP OFEV):
S

P: Lécba nintedanibem je hrazena u dospélych pacientl s idiopatickou plicni fibrézou (IPF), ktefi dodrzuji zakaz
kouteni. Uspégnost terapie musi byt pravideln& pfehodnocena po 6, 12 a 18 mésicich l1é¢by (a dale také kazdych
6 mésicll) a musi byt zaznamendna ve zdravotnické dokumentaci (dusnost, FVC, TLCO, akutni exacerbace,
hospitalizace pro respiracni potize).



Ofev u PPF

Lécba nintedanibem je hrazena u dospélych pacientl s jinymi chronickymi fibrotizujicimi intersticialnimi
plicnimi onemocnénimi (ILD) s progresivnim fenotypem navzdory stavajicimu individualizovanému |é¢ebnému
postupu, pricemz progresivni fenotyp je definovan jako relativni pokles FVC o alespon 10 % ve srovnani s
predchozi hodnotou nebo relativni pokles FVC o alespon 5 % ve srovnani s predchozi hodnotou se soucasnym
zhorSovanim respiracnich symptomu ci zvétSovanim fibrotického postizeni plic, nebo zhorSovani respiracnich
symptomU a soucasné zvétSovani fibrotického postizeni plic; vSse hodnoceno kdykoli béhem poslednich 24
meésicu pred zahajenim |éCby nintedanibem. Diagndza ILD musi byt potvrzena multidisciplinarnim tymem
prislusného specializovaného centra. Pacienti musi dale mit FVC alespon 45 % predikovanych hodnot, TLCO
alespon 30 % a dominuijici fibrotické zmény na HRCT. Uspé&3nost terapie musi byt pravidelné pfehodnocena po
6, 12 a 18 mésicich lécby (a dale také kazdych 6 mésicl) a musi byt zaznamenana ve zdravotnické dokumentaci
(dusnost, FVC, TLCO, akutni exacerbace, hospitalizace pro respiracni potize).



A co dale? Kombinovana |lécba IPF a PPF?
Nejen antifibrotika? Personalizovana medicina

* Vlivy zevniho prostredi- odstranéni expozice

* Mikrobiom-antimikrobialni |éky

* Alveolarni bunky- senescence, apoptoza- anti CTGF
* Oxidativni stress- NAC

* Fibroblasty- TKIl, pirfenidon, inhalacni forma pirfenidonu, LPA1-R
antagoniste, PDE4 inhibitor

* Lécba plicni hypertenze
* Lécba komorbidit

Lederer et al NEJM 2018;ATS 2023 Washington; Richeldi L NEJM 2022;



Plicni hypertenze u IPP

* Nejvice poznana PH u IPF- mPAP 225 mmHg u 8-15% pacientu
* Vice u pokrodilych (30-50%) a end-stage (>60%)
* Echokardiografie, HRCT- Sirka tr. pulmonalis

* Omezena korelace mezi tizi PH a zavaznosti a rozsahem HRCT
postizeni
* |PF- PH- specifické genové signatury
e Zvysené riziko AE IPF
* Spatna progndza pfi mPAP >25 mmHg u IPF
* Prognoza u fibrotizujicich IPP s PH horsi nez u IPAH

 5-tileté preziti 14,0% u PH-ILD versus 51,8% IPAH (COMPERA registr)
« 8x VétSi riziko smrti u pacientu s PH-ILD versus ILD



Algoritmus vysetreni PH u chronickych plicnich nemoci

Suspect }-—->| Clinical, functional or imaging results suggestive of concomitant PH# |

v
Support }—’| Echocardiogramf |
L 4

v
Stratify '—>| Group 1 versus group 3 PH ]

I
I
l Confirm }—>| Right heart catheterisation* |
|

Cirkulujici biomarkery- BNP, NTpro BNP

Limited CLD Severe CLD

. _ EREER * Funkéni vysetreni plic- dysproporcni
Obstructive LD: FEV1 >60% Physiological severity Obstructive LD: FEVi <60% v , ;v , , .
Restrictive LD: FVC >70% Restrictive LD: FVC <70% | snizeni transfer f., zatézova hypoxémie
Minimal parenchymal Morphological severity Extensweparench “l i . .
liialle O chanoes * Echokardiografie
ﬁ * * CT hrudniku- pomér truncus pulmonalis:
|Trea(mentalgorithm for PAH| Refer to expert PiH and LD centre$ | aorta >1’ hodnocenl’ pa renChme a CéV
v
EErT T LSt | Pravostranna srdeéni katetrizace
Registries and RCTs required
Consider exercise training
No PAH‘therapy Individualised care

Nathan SD, Eur Respir J 2019



Pravostranna srdecni katetrizace

* Indikace: suspektni PH 1. typu nebo dysproporéni PH kombinovana,
kdy predpokladame:

* Transplantaci

e Zarazeni do klinickych studii

 Moznost demaskovani a léCby levostranného srdecniho selhani
 Specifické lécebné ovlivhéni

* Klinické zhorseni neodpovidajici progresi plicniho nalezu

* Porucha vymeény plynu neodpovidajici postizeni parenchymu

* Prognoza

* Ovlivnéni tlaku plicni nemoci- insrpirium versus exspirium- méreni v
nadechu, vydechu a v zaklinéni



Diferencialni diagnostika PH 1.

versus 3. typu

Criteria favouring group 1
(PAH)

Testing

Criteria favouring group 3
(PH due to lung disease)

Extent of lung disease

Normal or mildly impaired:
e FEV1>60% pred (COPD)
¢ FVC >70% pred (IPF)
* Low diffusion capacity in relation
to obstructive/restrictive changes

Pulmonary function testing

Moderate to very severely impaired:
* FEV1 <60% pred (COPD]
e FVC <70% pred (IPF]
 Diffusion capacity “corresponds”
to obstructive/restrictive changes

Absence of or only modest airway or
parenchymal abnormalities

High-resolution CT scanf

Characteristic airway and/or
parenchymal abnormalities

Haemodynamic profile

Moderate-to-severe PH

Right heart catheterisation
Echocardiogram

Mild-to-moderate PH

Ancillary testing

Present

Further PAH risk factors
le.g. HIV, connective tissue disease,
BMPR2 mutations, etc.)

Absent

Features of exhausted circulatory
reserve:

Preserved breathing reserve
Reduced oxygen pulse

Low CO/V'o, slope

Mixed venous oxygen saturation at
lower limit

* No change or decrease in Paco,

Cardiopulmonary exercise test*

[Paco, particularly relevant in COPD)

Features of exhausted ventilatory
reserve:

* Reduced breathing reserve

¢ Normal oxygen pulse

* Normal CO/V'o, slope

* Mixed venous oxygen saturation

above lower limit
* Increase in Paco, during exercise

during exercise
EEEE———

Predominant obstructive/restrictive profle.

Predominant haemodynamic profile




Klasifikace PH u plicnich nemoci

1. Plicni onemocnéni bez PH- mPAP <21 mmHg, or mPAP 21-24 mmHg
s plicni vaskularni rezistenci (PVR) <3 Wood Units (WU)

2. Plicni onemocnéni s PH- mPAP 21-24 mmHg s PVR 23 WU, nebo
MPAP 25-34 mmHg

3. Plicni onemocneéni s tézkou PH- mPAP >35 mmHg, nebo mPAP
>25 mmHg s nizkym srdec¢nim indexem (Cl<2.0 L:-min~t-m™)



ESC/ERS GUIDELINES

@ ES C European Heart |ournal (2022) 0, 1-114

European Sociely hitpsyidoiarg 10,109 Heurheartjehac 137
of Cardiology

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 ].5. Coats (United Kingdom), Pilar Escribano-5ubias (Spain),

Pisana Ferrari (Italy), Diogenes S. Ferreira (Brazil), Hossein Ardeschir Ghofrani
{Germany), George Giannakoulas (Greece), David G. Kiely (United Kingdom),
Eckhard Mayer (Germany), Gergely Meszaros (Hungary), Blin Nagavci (Germany),
Karen M. Olsson (Germany), Joanna Pepke-Zaba (United Kingdom),

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

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

Anton Vonk Noordegraaf (Netherlands), Marion Delcroix @ “f (ERS Chairperson)
(Belgium), Stephan Rosenkranz ot (ESC Chairperson) (Germany), and ESC/ERS
Scientific Document Group

* Cprresponding authors: Stephan Rosenkranz, Cinke Bl for intesnal Medicine: (Department of Cardiology, Pulmanalogy and Intenshee Care Medicine), and Cologne Cardicvascular
Research Center (CORC), Heart Certer at the University Haspital Cologne, Kerperar Str. 62 5097 Kaln, Germary. Tel: 4-49.-201-478.1235¢. Enalk stepharcrosentrane@uk-
koein.de; ard

Marion Delorats, Clnkal Department of Respiratory Diseases, Centre of Pulmanary Vascuar D kesses, University Heospitak of Leoven, Herestrast 49, 3000 Leuven, Belgium Tel: 43216
346813, Emait marion delorofudeuven be

4 The: two chairpersans cortributed equally to the document and are joint corresponding authors

Author/Task Force Member affiliations are listed in awthor information.

" Bepresenting the Assocition for European Pacdatric and Congenital Cardiclogy (AEPC)

ESC Clinical Practice {CPG) C listed in the Appendix.

ESC subspecialty having par i the devel t of this doc

Associatioms: Awsadation of Cardieviscubir Mursing & Alied Professians (AZMAP), EBurapesn Assocetion of Cardovasodar imaging (EACWT), and Heart Falure Assocdation (HFA)L
Councils: Coundl on Cardiowascular Genomics

Working Groups: Aduk Congenital Heart Disease, Pulnanary Circulation and Right Yentriouar Funetian, Thrombasks

Patient Forum

The concent of these Eurapean Society of Cardiclagy {ESCWEura pean Respiratony Socikety (ERS) Guidelines has been pubkshed for persanal and educational use only. MNa commerdial use
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PH u chronickych plicnich nemoci

COPD CPFE ILD
Remodelling of airways, lung parenchyma, and vessels
Emphysema Fibrosis Vascular pruning
- Yo s

Remodelling of airways and parenchyma

Remodelling of pulmonary vessels

Severe PH
(PVR >5 WU)

Prevalence ~70% ~20% ~5-10%

Mostly circulatory
exercise limitation

No PH Non-severe PH

Mostly ventilatory
exercise limitation

Hypoxaemia at rest and/or during exercise

- @ESCc @ ERS—

Figure 12 Pathophysiology of pumenary hypertension associated with lung disease (group 3). COPD, chronic obstructive pulmenary disease; CPFE,
combined pulmonary fibrosis and emphysema; ILD, interstitial lung disease; PH. pulmenary hypertension; PVR, pulmenary vascular resistance, WU,
Weod wnits. Shown are underlying lung diseases (upper panel); contributing pathogenic pulmonary alterations of airways, parenchyma, and vessels
(middle panel); and the relation of airway/parenchymal remodelling and vascular remedelling to the degree of PH and its consequences for exercse
limitation (ventilatory vs circulatory, lower panel).



Lécba PH u plicnich nemoci

* Lécba chronické plicni nemoci

* Dlouhodoba domaci oxygenoterapie, pokud pritomna hypoxémie u
CHOPN
* 15 hodin/den predchézi vzestupu mPAP

e 18 hodin/den snizuje mPAP

* CHOPN se stredne tezkou klidovou destauraci (S5, 89-93%) nebo
zatezovou desaturaci (S o, <90% po dobu 210 s), LTOT bez efektu na

preziti Ci hospitalizaci
* |PP- efekt oxygenoterapie na PH jednoznacné neprokazan

Weitzenblum E, Am Rev Respir Dis 1985; Albert RK, N Engl J Med 2016; Bell EC, Eur Respir Rev 2017



Specificka |écba PH u IPP

RCT- ERA

* [IPF+ PH- ambrisentan- studie ARTEMIS ukoncena predcéasné- progrese nemoci u lé€enych, zvySeny pocet hospitalizaci pro respiracni
prihody- ambrisentan kontraindikovan u pcientt s IPF

* RISE-IIP- riociguat- studie predc¢asné ukoncena- zvySend mortalita a riziko SAE v lé¢ené skupiné- kontraindikace u pacient( s IIP-PH

Efekt na plicni hemodynamiku
* riociguat a treprostinil efekt pozitivni ale RCTs neprokazaly statisticky signifikantni efekt

Efekt na toleranci zatéze
* 6MWD bez zlepSeni v RCT- STEP-IPF study- pacienti s IPF-PH (D -4 <35%)

* | Ale open-label studie s sildenafilem, riociguatem and treprostinilem prokazaly signifikantni zlepSeni 6MWD, primérné o
46 m oproti baseline

e | Observacni studie IIP-PH (n=151)- zlepSeni 6MWD v 6. mésici obdobné jako u IPAH

Efekt na symptomy a kvalitu zivota- nepresvedcivé vysledky

Efekt na oxygenaci
» Aerosolizovany iloprost, inhalovany NO, sildenafil neovliviiovaly pomér ventilace/perfuse
» akutni podani i.v. epoprostenolu- zvyseni perfuse neventilovanych alveoll versus dlouhodobé podani- bez zhorseni vymeény plyn(

Riociguat a ambrisentan kontraindikovany u lIP-PH, sildenafil nejasny efekt, prostanoidy- limitovana data

Raghu G, Ann Intern Med 2013; Nathan SD, Eur Respir J 2017; Hoeper MM, Eur Respir J 2013; Saggar R, Thorax 2014; Corte TJ, Am J Respir Crit Care Med 2014, The Idiopathic Pulmonary Fibrosis
Clinical Research Network. N Engl J Med 2010; Olschewski H, Am J Respir Crit Care Med 1999; Blanco I, J Appl Physiol 2011



Inhalacni treprostinil u IPF s PH

INCREASE RCT, INCREASE OLE

Inhalacni treprostinil- studie INCREASE
e 72ug 4x denneé

Zlepseni 6MWT o0 31 m po 16 tydnech
Snizeni NTproBNP

Prevence prihod klinického zhorseni ( snizeni o
15%)

OLE- 52 tydn

NT proBNP, klinicky stav a hemodynamika
zlepsSeny a zUstaly zlepSené u pacientu v
aktivni vetvi a zlepsily se u switche z placeba
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Zaver

* Klinicko-radiologicky obraz IPF se dramaticky v poslednich letech méni
e Obraz vostiny jiz neni potreba pro dg IPF
* PPF muze byt dusledkem rady difusnich intersticialnich plicnich procesu

* Precizni diagnoza IPP dulezita pro progndzu, eliminaci zevnich faktorq,
vysetreni rodiny... splitting

* Pro ucely lécby rozhodujici fenotyp... lumping
* |IPF se stala od roku 2011 |écitelnou nemoci, neumime ji ale vylécit

e Lécba PAH soucasti lécby IPF ev. i ostatnich PPF?
* Screening PH u PPF

e Budoucnost |éCby IPF a jinych PPF- kombinovana lécba ovliviujici rizné
body patogeneze IPF



Dékuji Vam za pozornost
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