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Kazuistika

 |.H. -Zena, 27 let

Nynéjsi
onemocheéni

3 mésice anamnéza dusnosti

pocatek potizi 2 mésice po zcela nekomplikovaném porodu
zdravého ditéte

symptomy — funkéni klasifikace WHO/NYHA Il

Osobni
anamnéza

s ni¢im nelécCena, bez anamnézy vyzn. onemocnéni
bez pravidelné medikace

Rizikové
faktory

nekuracka
bez anamnézy uzivani rizikové medikace

Fyzikalni
vysetreni

zvySena napln krénich zil
mirné perimaleolarni otoky
TK 120/75 mmHg, TF 89/min
Sp0O, 93 %

7 §




Plicni vysetreni, laborator

Spirometrie * zachovala ventilace

* bez obstrukce
 FEV1/FVC =88 % predikce
* FEV1 =92 % predikce

* bezrestrikce
e TLC =105 % predikce

* snizena difuzni kapacita CO
* DLCI 60 % predicted
 KCO 71%, VC/DLCO =1,48

Laborator * Troponin I: 0,009 pg/I [0-0,014]
* NT-proBNP: 3843 ng/I|

* Kreatinin: 82 umol/I

* GFMDRD 1,22 ml/s/1,73 m?

* Normalni krevni obraz + diff

* D-dimery: 278 pg/I




Rozsireni plicnice Dilatace pravé komory
(41 mm truncus pulmonalis, (RV/LV = 60/35 mm)
27/29 mm P/L vétev plicnice)
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11/07/2013 08:52:59 ; 11/07/2013 08:53:26

11/07/2013 08:56:04

Vmean

Pmax 84.79 mmHg
Pmean 51.42 mmHg|
Env.Ti  519.03 ms|
VTI 174.24 cm|
HR 115.60 BPM)
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V/Q scintigrafie plic
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Symptomy, znamky, anamnéza pfipominajici PH

Pravdépodobnost pritomnosti PH
podle echokardiografického vysetieni

Vysoka nebo stiedné vysoka Nizka

Zvazit moznost onemocnéni levého Zvaiit jiné pFitiny a/nebo sledovani
srdce na zakladé symptomd, znamek, (tabulka 5)
rizikovych faktort, EKG, PFT + DLCO, rtg
srdce a plic a HRTC, analyzy krevnich plyni
(tabulka 5)

Diagnéza onemocnéni levého srdce

nebo onemocnéni plic potrzena?
Beze znamek tézké Znamky tézké
PH/dysfunkce PK PH/dysfunkce PK

Lé¢it zakladni V/Q sken? Odeslat do
onemocnéni Nesouhlasici defekty perfuze? spedializovaného centra

Ano Odeslat do Ne
specializovaného centra v

RHC (tabulka 6)
mPAP > 25 mm Hg; PAWP

Mozna CTEPH:

CT angiografie plic,
RHC +/- angiografie plic Ano <15 mm Hg; PVR >3 WU
4

PAH pravdépodobna
Specifidké diagnostické testy

(

3 Portopulmo-
nalni

(

1

Dédi¢na Idiopaticka Idiopaticka Dédi¢na
PVOD/PCH PVOD/PCH PAH PAH
W/ §




* Hemodynamika:
RA: mean 17 mmHg
RV: 73/20 mmHg
PA: 74/45, mean 57 mmHg
PAWP: 10 mmHg
PVR: 17,6 WU
CO: 2,67 |/min
Cl: 1,41 |/min/m2

* Test akutni vasoreaktivity:
Flolan 0 ng/kg/min: AP 74/47 (57) mmHg

Flolan 6 ng/kg/min: AP 78/46 (57) mmHg
Flolan 12 ng/kg/min: AP 80/51 (60) mmHg

* RES: Tézka prekapilarni plicni hypertenze, fixovana, snizeny pravostranny
srdecni vydej, zvysena plicni vaskularni rezistence
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Klasifikace plicni hypertenze

1. Plicni arterialni hypertenze

1.1 Idiopaticka
1.2 Dédicna
1.2.1 Mutace v genu pro BMPR2
1.2.2 Jiné mutace
1.3 Indukovana Iéky a toxiny
1.4 Spojena s:
1.4.1 onemocnénim pojivove tkane
1.4.2 infekci virem lidské imunodeficience (human
immunodeficiency virus, HIV)
1.4.3 portéini hypertenzi
1.4.4 vrozenou srdecni vadou (tabulka 3)
1.4.5 schistosomidzou

1".1 Idiopaticka
1".2 Dédicna
1".2.1 Mutace v genu pro EIF2AK4
1".2.2 Jiné mutace
1".3 Indukovana léky, toxiny a ozafovanim
1".4 Spojena s:
1".4.1 onemocnénim pojivové tkané
1".4.2 infekci HIV

2. Plicni hypertenze v disledku postizeni levého srdce

2.1 Systolicka dysfunkce levé komory

2.2 Diastolicka dysfunkce levé komory

2.3 Chlopenni vady

2.4 Vrozena/ziskana obstrukce vtokového/vytokového traktu
levého srdce a vrozené kardiomyopatie

3. Plicni hypertenze v dusledku plicnich onemocnéni a/nebo hypoxie

3.1 Chronicka obstrukéni plicni nemoc
3.2 Intersticialni plicni nemoc
3.3 Jina plicni onemocnéni se smisenou restriktivni a
obstruktivni formou
3.4 Poruchy dychani ve spanku
3.5 Alveolarni hypoventilace
3.6 Chronicka expozice vysokym nadmorskym vyskam
3.7 Plicni onemocnéni v obdobi vyvoje (webova tabulka Il1)
4. Chronicka tromboembolicka plicni hypertenze a jiné typy
obstrukce plicnice
4.1 Chronicka tromboembolickd plicni hypertenze
4.2 Jiné typy obstrukce plicnice
4.2.1 Angiosarkom
4.2.2 Jiné intravaskularni nadory
4.2.3 Arteritida
4.2.4 Vrozené stendzy plicnice
4.2.5 Parazité (hydatidoza)
5. Plicni hypertenze nejasného a/nebo multifaktoridlniho
ptvodu
5.1 Hematologické poruchy: chronickd hemolytickd anemie,
myeloproliferativni poruchy, splenektomie
5.2 Systémové poruchy: sarkoiddza, plicni histiocytéza,
lymfangioleiomyomatéza, neurofibromatéza
5.3 Metabolické poruchy: poruchy glykogendzy, Gaucherova
choroba, poruchy funkce stitné zlazy
5.4 Jiné: tromboticka mikroangiopatie pfi plicnim tumoru,
fibrotizujici mediastinitida, chronické renalni selhani

2.5 Vrozena/ziskana stendza plicnich Zil

(s dialyzou/bez dialyzy), segmentarni plicni hypertenze




Rizikova stratifikace

z)e;ﬁ;r;:‘:zzgjza?i:ggz mortalita) Nizké riziko <5 % Stredné vysoké riziko 5-10 % Vysoké riziko > 10 %

Klinické znamky pravostranného o o ”
srdecniho selhani Nepfitomny Nepritomny Pfitomny

Progrese symptomu Ne Rychla

Synkopa Ne Opakovana synkopa®

Funken tfida WHO Ll TR v

6MWT >440 m 165-440 m <165m

Max. VO, > 15 ml/min/kg Max. VO, 11-15 ml/min/kg Max. VO, < 11 ml/min/kg

Kardiopulmonalni zatéZovy test (> 65 % norm.) (35-65 % norm.) (<35 % norm.)

Sklon VENCO, < 36 Sklon VENVCO, 36-44,9 Sklon VENCO, > 45

. BNP < 50 ng/l BNP 50-300 ng/I BNP > 300 ng/l
e NT-proBNP < 300 ng/! NT-proBNP 300-1 400 ng/! NT-proBNP > 1 400 ng/l
2

Zobrazovaci metody Plocha PS < 18 cm? Z:Idorfh?]:tfgﬁﬂifnggm Plocha pravé siné > 26 cm?
(echokardiografie, CMR) Bez perikardialniho vypotku y Perikardialni vypotek

Tlak v PS < 8 mm Hg Tlak v PS 8-14 mm Hg Tlak v PS> 14 mm Hg
Hemodynamika Cl > 2,5 I/min/m? Cl 2,0-2,4 I/min/m? Cl < 2,0 I/min/m?

SvO,>65 % SvO, 60-65 % SvO, <60 %
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Inicidlni terapie

Pacient bez

PAH potvrzena ve
specializovaném centru

l

'd ™
Lécba BKK Test plicni vasoreaktivity
(tabulka 16) ‘ . (pouze IPAH, HPAH, DPAH)
Vasoreaktivni { )

/

predchozi lécby

Obecna opatreni
(tabulka 14)

Podplrna lécba
(tabulka 15)

Bez vasoreaktivity

Nizké nebo stfedné
vysoké riziko (funkéni

! tfida WHO [1-11)? 1

b

Vysoké riziko
(funkéni trida WHO IV)?

v

Poateéni kombinace

vietné i.v. PCA®
(tabulka 18)

Pocatecni Pocatecni
monoterapie® peroralni kombinace®
(tabulka 17) (tabulka 18)
Pacient Nedostatecna klinicka

odpovéd (tabulka 13)

|

Sekvencni dvoj- nebo trojkombinace
WELNENE)]

ji 16¢en

Zvazit odeslani
k transplantaci plic

Nedostatecna klinicka odpovéd
(tabulka 13)

}

Zvazit zapsani na cekaci listinu
k transplantad plic! (tabulka 20)

Tabulka 18 — Doporuceni pro ti€éinnou pocatecni kombinacni

lécbu plicni arterialni hypertenze (skupina 1) podle funkéni
tridy Svétové zdravotnické organizace. Poradi podle hodnoceni
Opatieni/lécba Trida®-uroven®

Funkéni Funkéni
tfida WHO | tfida WHO
]

Funkéni
trida WHO
]

Ambrisentan + tadalafilc

Jiny ERA + inhibitor
PDE-5

Bosentan + sildenafil +
i.v. epoprostenol

Bosentan + i.v.
epoprostenol

Jiny ERA nebo inhibitor
PDE-5 + s.c. treprostinil

Jiny ERA nebo inhibitor
PDE-5 + jiné i.v.
analogon prostacyklinu




Inicialni lécba

 6MWT
e 260 m, Borg 8

* Specificka terapie
e Sildenafil 3x 20 mg
* Treprostinil s.c. —1,25...40 ng/kg/min

* Podplirna lécba
* Diuretika — Furosemid 40 mg p.o.
e Peroralni antikoagulace - Warfarin




Vyvoj klinického stavu
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Vyvoj klinického stavu
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RHC - 04/2014

Baseline
07/2013

RA mean 17 mmHg 13 mmHg

RV 73/20 mmHg 89/12 mmHg
PA 74/45 (57) mmHg 90/40 (59) mmHg
PAWP 10 mmHg 11 mmHg
PVR 17,6 WU 13,63 WU

co 2,6 |/min 3,52 |/min

Cl 1,41 |/min/m?2 1,9 I/min/m?
6MWT 260 m (Borg 8) 400 m (Borg 7)

7 §




* Specificka terapie
* Sildenafil 3x 20 mg
* Treprostinil s.c. — 60 ng/kg/min
* Bosentan 2x 125 mg

* Podplirna lécba
* Diuretika — Furosemid 120 mg p.o.
e Spironolakton 50 mg p.o.
* Peroralni antikoagulace - Warfarin
* Psychologicka intervence, SSRI

* Waiting list — Tx plic

Lékarska fakulta 5
Univerzity Palackého I. INTERNI KLINI [<A
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RHC - 10/2014

Baseline
07/2013 04/2014

RA mean 17 mmHg 13 mmHg 15 mmHg

RV 73/20 mmHg 89/12 mmHg 87/12 mmHg
PA 74/45 (57) mmHg 90/40 (59) mmHg 87/36 (55) mmHg
PAWP 10 mmHg 11 mmHg 7 mmHg
PVR 17,6 WU 13,63 WU 10,7 WU

co 2,6 |/min 3,52 |/min 4,47 |/min

Cl 1,41 |/min/m?2 1,9 I/min/m?2 2,44 |/min/m?
6MWT 260 m (Borg 8) 400 m (Borg 7) 320 m (Borg 9)

7 §




Vyvoj klinického stavu
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RTG hrudniku — 09/2015

P

21 myestojo

04/2013 ©08/2015
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* Specificka terapie
* Sildenafil 3x 20 mg
* Treprostinil s.c. — 100 ng/kg/min
* Bosentan 2x 125 mg

* Podplirna lécba
e Diuretika — Furosemid i.v. pro ADHF
e Spironolakton 50 mg p.o.
* Peroralni antikoagulace - Warfarin
* Psychologicka podpora, SSRI

* Waiting list — Tx plic

Lékarska fakulta 5
Univerzity Palackého I. INTERNI KLINI [<A
v Olomouci KARDIOLOGICKA
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Treprostinil s.c. — lokalni reakce
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Transplantace plic - 16.10.2015
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Terapeuticky algoritmus

Supervised exercise training (I-A) General measures and supportive therapy Oral anticoagulants:

Psycho-social support (I-C) IPAH, heritable PAH and PAH
Avoid strenuous physical activity due to anorexigens (lla-C)
((59) APAH (lIb-C)
Avoid pregnancy (I-C) Diuretics (I-C)
Influenza and pneumococcal Oxygen (I-C)
immunization (I-C) Digoxin (I1b-C)

Acute vasoreac

(I-C for IPAH) (lIb -C for APAH)

NON VASOREACTIVE

INITIAL THERAPY WITH PAH APPROVED DRUGS

YELLOW: Morbidity and mortality as primary end-point in randomized controlled study or reduction in all-
cause mortality (prospectively defined)

*Level of evidence is based on the WHO-FC of the majority of the patients of the studies.

+Approved only: by the FDA (macitentan, riociguat, treprostinil inhaled); in New Zealand (iloprost i.v); in

Japan and S.Korea(beraprost).
 Positive opinion for approval of the CHMP of EMA

Epoprostenol i.v.
Bosentan
Epoprostenol i.v.
lloprost inhaled
Macitentant}
Riociguatt
Sildenafil
REGELE ]
Treprostinil s.c., inhaledt

lloprosti.v. t
Treprostinil i.v.

Ambrisentan, Bosentan
lloprost inhaled and i.vt
Macitentanti
Riociguatt

Sildenafil, Tadalafil

Treprostinil s.c., i.v., Inhaledt

I

_ Initial Combination Therapy |Initial Combination Therapy

07/2013

Journal of the American College of Cardiology
© 2013 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Updated Treatment Algorithm of
Pulmonary Arterial Hypertension

Nazzareno Galie, MD,” Paul A. Corris, MD, i Adaani Frost, MD,I Reda E. Girgis, MD,

John Granton, MD,|| Zhi Cheng Jing, MD,¥ Walter Klepetko, MD,# Michael D. McGoon, MD,*
Vallerie V. McLaughlin, MD, 1 Ioana R. Preston, MD,{{ Lewis J. Rubin, MDD, Julio Sandoval, MD, | |
Werner Seeger, MD, 99 Anne Keogh, MD##

CONSIDER ELIGIBILTY
FOR LUNG
TRANSPLANTATION

INADEQUATE CLINICAL | -
RESPONSE

Sequential combination therapy (I-A)

ERAS Referral for

INADEQUATE CLINICAL
RESPONSE
on MAXIMAL THERAPY

10/2015 t

LUNG TRANSPLANTATION

Prostanoids =— *=—— PDE-5i or

04/2014 t

Vol. 62, No. 25, Suppl D, 2013
ISSN 0735-1097/836.00
hrtp://dx.doi.org/10.1016/.jacc.2013.10.031
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Treprostinil s.c. pro tézkou PAH

——a—u
S
The Joumnal of The Journal of
Heart and Lung Heart and Lung pg
Transplantation Transplantation pn

ES[:VIR —

(o
FISEVIER T et e e hup:f/www jhltonline.org e

ORIGINAL CLINICAL SCIENCE
Prognostic factors associated with increased survival in

patients with pulmonary arterial hypertension treated
with subcutaneous treprostinil in randomized,
placebo-controlled trials

Raymond L. Benza, MD,* Mardi Gomberg-Maitland, MD, MSc,” Robert Naeije, MD, PhD,*
Carl P. Arneson, MStat,? and Irene M. Lang, MD®

Long-term treatment, tolerability, and survival with
sub-cutaneous treprostinil for severe pulmonary
hypertension

Roela Sadushi-Kolici, MD, Nika Skoro-Sajer, MD,? Daniel Zimmer, MD,*
Diana Bonderman, MD,* Michael Schemper, PhD,” Walter Klepetko, MD,
Jutta Glatz, MSc, Johannes Jakowitsch, PhD,? and Irene Lang, MD?

J Heart Lung Transplant. 2011 Sep;30(9):982-9

Table 6 Multivariate Predictors of Survival

Table 5

Univariate On-treatment Predictors of Survival

J Heart Lung Transplant. 2012 Jul;31(7):735-43

Hazard ratio for Hazard ratio for 100 = e C T 1 Austrian general population
Prognostic factor death (95% CI) p-value  Prognostic factor n death (95% CI) p-value 00 4 _"1,"_1. '''''
Patient-related factors (based Treprostinil dose 50 -'-lr_'
on available data for 1 10-ng/kg/min L
811 patients) increments® 811  0.66 (0.48-0.90) 0.009 T 70 -""h_.. Patients at least 6 months on treatment P<0.001
Age, 1 10y 1.01 (0.89-1.15) NS =40 ng/kg/min® 230 0.29 (0.20-0.44)  <0.001 = e L _
BMIL, 1 10 kg/m? 0.52 (0.38-0.72)  <0.001 6MWD® 2 ) b—
- . Early terminators =
Albumin, T 0.5 g/dl 0.70 (0.58-0.83) <0.001 1 20-m increments 391  0.92 (0.86-0.99) 0.032 7 50- gy .
Sodium, T 5 mmol/liter 0.90 (0.70-1.15) NS =20-m increase 158  0.61 (0.38-0.98) 0.039 T 404
Total bilirubin, 1 0.1 mg/dl 1.02 (1.00-1.03) 0.033 PVRI® g
Creatinine, 1 0.5 mg/dl 1.73 (1.31-2.28)  <0.001 | 10 mm Hg/liter/ & 30+
On-treatment factors at min/m? 335  0.70 (0.56-0.86)  <0.001
Week 12 =20 mm Hg/liter/ 20 =
Treprostinil dose min/m? 354 0.40 (0.24-0.68)  <0.001 10 -
1 10-ng/kg/min mRAP, 1 1 mm Hg* 390  1.06 (1.03-1.10)  <0.001 J
increments 0.64 (0.45-0.89)  0.009 Cardiac index, 1 1 o T T T T 1
SMWD® liter/min/m? 379 0.64 (0.47-0.87) 0.005 0 24 48 72 96 120
1 20-m increments 0.86 (0.78-0.95)  0.004 Months
PVRT® Early terminators
| 10 mm Hg/liter/min/ :t”:ii?'i i 85 6:8 ‘ : . - ry' .
'atients at asH
w0 n‘f 0.73 (0.44-1.21) NS 85 75 44 28 18 e o e a
2
1 10% increments 0.66 (0.46-0.93) 0.018
Cardiac index*®
1 1 liters/min/m* 0.40 (0.12-1.28) NS

)




Postpartalni PAH

Zavazné komplikace

* Vzacné onemocnéni — pouze kazuistické sdéleni

Postpartum Pulmonary Hypertension

PETER M. OLLEY, M.B., M.R.C.P.. and
WILLIAM WHITAKER, M.D., B.Sc., F.R.C.P.

IN RECENT YEARS thromboembolism has be-
come iecognized as a frequent causative
factor in patients who previously would have
been considered to have idiopathic or pri-
mary pulmonary hypertension. It is now ap-
parent that pregnancy may precipitate this
intractable form of hypertensive pulmonary
vascular disease.

series have consisted exclusively of female
patients.® This, in itself, suggests a possible
causal relationship with pregnancy and child-
birth.

More recent authors have stressed the
association of this condition with preg-
nancy,' ** and have emphasized that all
cases should be regarded as being throm-

Obstet Gynecol. 1967 Mar;29(3):369-77

?




* Nejasny mechanismus

Irve

* Mozné priciny:
* Hypoxie placenty — vasoaktivni mediatory = tézka vasokonstrikce
e Zvysena vaskularni remodelace
e Hyperkoagulacni stav
* Embolizace amniové tekutiny

* PAH jako noveé vzniklé onemocnéni
Vs.
preexistujici asymptomaticka PAH potencovana fyziologickou zatézi v
gravidité

* V rodiné pacientky byl proveden screening dalSich pripadu plicni arterialni
hypertenze - u matky pacientky (v dobé diagndzy ve véku 50 let) byla rovnéz

diagnostikovana PAH
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e Spojeno se znacnym rizikem mortality pro matku i plod

* Specificka terapie PAH vede ke zlepseni progndzy
* Historicka kohorta (1978-1996) — materska mortalita 36-56 %

Weiss BM et al. JACC 1998

* Moderni farmakoterapie PAH
13 PH center (USA, Evropa, Australie), 2007-2010, prospektivni studie
26 gravidit

69 % (18 pts.) porod zdravého ditéte
62 % (16) nekomplikovanych gravidit = porod zdravého ditéte bez komplikaci
12 % (3 pts.) mortalita

4 % (1 pt.) rozvoj zadvazného pravostranného srdecniho selhani vyzadujiciho urgentni transplantaci
srdce a plic

8 potratl (2 spontdnni, 6 indukovanych)
Jais X et al. Eur RespirJ 2012
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» ESC/ERS PH guidelines 2015

Tabulka 14 - Doporuceni pro obecna opatreni

Doporuceni Trida® | UrovenP®

Doporucuije se, aby pacientky s PAH neotéhotnély. |

* Kontracepce
* Ma byt pouzita vidy u sexualné aktivnich pacientek

* Bariérové metody antikoncepce — bezpecné pro pacienty, hare predikovatelny
efekt

* Preparaty s progesteronem — efektivni pristup, zabranéni potencialnimu vlivu
estrogenu (starsi generace HAK)

* Antagonisté receptorl pro endotelin (bosentan, ambrisentan)
* Mohou snizit ucinnost peroralni HAK
* Teratogenni
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Dékuji za pozornost!
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