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Prognoza
preziti dle skupiny PH

Populacni studie (1/1993-2/2012)

- 50529 nemocnych s PH

- Vék 65.8 +18.5, Zzeny 54.5%

- Dle kodti Dg. PH a komorbidit
- 40.9% mélo RHC
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Prevalence PH

Skupina skupina IV;
H+1v; 1,3 2,5

skupina
H++1V;
2,5

|

skupina
[+111; 2,3

D. Thiwanka Wijeratne, Circ Cardiovasc Qual
Outcomes, 2018

- PH II. Skupina 68.5%
- PHII. Skupina 47%
- Casty overlap

CAVE:
- PHjen u 3.6% vSech CHSS
- PHjen u 0.7% vsech COPD/ILD
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Plicni hypertenze u srdecniho selhani

vV eV /

Nejpocetnejsi skupina PH

WHO Klasifikace plicni hypertenze - Nice 2013

Plicni arteridlni hypertenze

Plicni venookluzivni nemoc, plicni kapilarni hemangiomatoza

Perzistentni plicni hypertenze u novorozenct
ISkupina 2 Plicni hypertenze pfi onemocnéni levého srdce I
Systolicka dysfunkce
Diastolicka dysfunkce
Postizeni chlopni
Vrozena/ziskana obstrukce vtokového/vytokového traktu

a vrozené kardiomyopathie

Plicni hypertenze pfi onemocnéni plic a/nebo hypoxemii

Chronicka trombembolicka plicni hypertenze

PH s nejasnym nebo multifaktorialnim mechanismem vzniku
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Plicni hypertenze u srdecniho selhani
Patogeneze

¥ ¢

Plicni cirkulace

*

1)  ZvysSeni tlaku v levé sini

2) Pasivni prenos tlaku na plicni recisté
. Izolovana postkapilarni PH — DPG < 7 mmHg a/nebo PVR < 3 Wu

3) Reakce plicniho recisté — vazokonstrikce a remodelace
. Kombinovana pre- a postkapilarni PH — DPG = 7mmHg a/nebo PVR > 3 Wu

4)  Vzestup afteloadu pravé komory P@Stkapiéfn PH
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DPG vs. PVR

b

DPG

Study Hazard ratio (95% ClI Hazard ratio [73% CI] Weight %
Gemees [4] 1.28(1.04-1.58) 0.7
Tasrsaios [11] 1.02(1.00-1.05) 49.1
Au-Maamena [8] 1.00 [0.95-1.03) 1.9
Pavazzm [9] 1.02 (0.99-1.04) 384
Total 5% CI) 1.02 [1.00-1.03] 100.0

Chi%5.40, di=3 [p=0.15]

al
Records identified through
database searching
[n=15%8]
Records screened Records excluded
» because not pertinent
[n=1598) (n=1568]
Full-text articles excluded [n=24)
The study:
FUH'TE"; artll_cl%grassessed used a composite outcome [n=4]
or eligibility assessed short-term mortality [n=1]
[n=30] assessed survival after HTx [n=7]
included unstable patients [n=2]
included only patients with
scleroderma [n=2]
included »30% of patients without PH
(n=2]
considered the variable of interest
anly as dichotomous (n=4)
Studies included in
the meta-analysis
(n=4]
With DPG With PVR With PAC
[4,8,9, 11 [&-11] [7-10]
In=é) [n=4] (n=4)

PVR a PAC predikuji mortalitu

P=44% 07 08 1 1.2 15

PAC

Study Hazard ratio [95% Cl Hazard ratio [93% CI] Weight %
Masr [7] — 111 (0.77-1.601 167
As-Nuwara [8] 0.48 [0.26-0.89] 5.2
Draau [10] —— 0.72 [0.59-0.88] 49.2
Pauszzsa [9] —— 0.5 [0.51-0.84] 09
Total 95% CI) <> 0.73 [0.63-0.84] 100.0
Chit=7 &4, di=3 [p=0.05] —t— —t

=51% 05 07 1 15 2

PVR

Study Hazard ratio [95% Cl) Hazard ratio (95% Cll Weight %
Tasrsannas [11] —a— 111 [1.04-1.19) 234
Dracw [10] - 1.05 (1.02-1.08) 355
As-Nuswara [8] — 1.21(1.10-1.34) 158
Pavsazn [9] T 1.06 (0.99-1.12) 253
Total 95% CIl <> 1.09 [1.04-1.15] 100.0
ChiZ-8.87, di=3 (p=0.03) ’ ’ : ’

P=b5% 07 085 1 12 15

Caravita S, Eur Respir J 2018
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Terapie plicni hypertenze Il. skupiny

Shizeni tlaku v levé sini
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before VAD 3 months after VAD
Kettner J, Phys Res. 2011

Tx srdce, mechanicka srde¢ni podpora
Korekce chlopenni vady, revaskularizace
Farmakoterapie srdec¢niho selhani

diuretika, optimalizace TF a TK

Resynchronizacni terapie
P77

q ?
@® | P
o
= .
l
’/
= -
KLINIKA KARDIOLOGIE n ﬂ



Akutni dekompenzace

prevence?

CardioMEMS (CHAMPIONS trial)

- Plnici tlaky jsou zvyseny dny az tydny pred dekompenzaci

- Moznost odvratit Upravou medikace

- U HFrEF i HFpEF monitorace TK v plicnici sniZzuje pocet hospitalizaci (HF)

260 — Control group (254 hospital admissions for heart failure)
—— Treatment group (158 hospital

24071 admissions for heart failure)

220
2004
1804
160

1404
1204 Hazard ratio 0-63
(95% C1 0-52-0-77);
100 p<0-0001

80

Cumulative hospital admissions

60
40—
20

0

0 9‘0 18|0 27[0 3%0 4%0 51l10 6§O 72‘0 810 9(‘]0
N attiak Time from implant (days)

Controlgroup 280 267 252 215 179 137 105 67 25 10 0
Treatment group 270 262 244 210 169 131 108 82 29 5 1

Freedom from hospital admission or mortality (%)

—— Control group (138 patients with event)

Hazard ratio 0-73
(95% C10-57-0-94);
p=0.0146

280
270

90 18'0 2}0 3é0 45‘,0 5)30
Time from implant (days)

223 186 146 113 80 57
226 202 169 130 104 84

630

39
62

—— Treatment group (107 patients with event)
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Abraham WT, 2011, The Lancet
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Terapie plicni hypertenze Il. Skupiny

Izolovana postkapilarni PH

Bez efektu specifické terapie

Kombinovana pre- a postkapilarni PH

Problematika OTS a vlivu PVR na
prognozu a tranplantabilitu

¥

Malé studie, selektovani nemocni
poukazuji na priznivy ucinek

¥

Off label terapie u kandidatl OTS

Recommendations

Class® | Level® | Ref.

Optimization of the treatment of the
underlying condition is recommended
before considering assessment of PH-LHD
(i.e. treating structural heart disease)

396

It is recommended to identify other
causes of PH (i.e. COPD, sleep apnoea
syndrome, PE, CTEPH) and to treat them
when appropriate before considering
assessment of PH-LHD

396

It is recommended to perform invasive
assessment of PH in patients en
optimized volume status

Patients with PH-LHD and a severe
pre-capillary component as indicated by a
high DPG and/ar high PVR should be
referred to an expert PH centre for a
complete diagnostic workup and an
individual treatment decision

The importance and role of
vasoreactivity testing is not established in
PH-LHD, except in patients who ark
candidates for heart transplantation and/
or LV assist device implantation

The use of PAH-approved therapies is
not recommended in PH-LHD

lla

396

396

PH guidelines, ESC 2015
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SIOVAC

the sildenafil for improving outcomes after valvular correction

200 nemocnych po nahradé nebo oprave chlopné min. 1 rok pred zarazenim
1:1 Sildenafil 3x40mg vs. Placebo

follow-u P 6 mésicu Charakteristika ?:d:efgf)l ':La:';':;)’ P-value
mAP >30mmHg Vék (r) 70 73 0.23
Zeny (%) 73% 81% 0.23
PVR >3WU 57% BMI (kg/m2) 26.5 28.4 0.04
Hypertenze (%) 57% 72% 0.04
Diabetes mellitus (%) 30% 28% 0.91
Fibrilace sini (%) 78% 80% 0.39
WHO | 8% 8%
WHO Il 51% 46%
WHO il 42% 45%
Stiedni tk v plicnici (mmHg) 39 37 0.25
Stiedni tk v zaklinéni (mmHg) 23 22 0.92
Srdecni index (L-s-1-m-2) 2.8 2.8 0.8
Plicni vaskuldarni rezistence (Wu) 3.4 3.1 0.33
PVR >3 WU (%) 57%
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Primarni endpoint - Kompozitni klinické skore

SIOVAC

Umrti

Hospitalizace pro SS

Zmeéna funkcni tridy

Zmeéna hodnoceni (self-assesment)

. Sildenafil Placebo

Komplikace

no % no % p-val
Hospitalizace pro SS 31 23(22) 12 11(11) o0.06
Zhorseni stavu 46 36(35) 28 21(22) 0.06
Srdecni selhani a 45 35(34) 25 19(20) 0.04
dusnost
Gastrointestinalni 17 14 (14) 6 5(5) 0.06

Javier Bermejo, European Heart Journal, 2018

Patients (%)

[ Sildenafil JliPlacebo

40
Odds Ratio: 0.39
95% Cl: 0.22 to 0.67
P<0.001
20 I S—
0 . =
Worsened Improved Unchanged Undetermined
Composite Clinical Score
2 Sildenafil
2 201
C
[}
>
w
8 Placebo
.S 104
O
.% Hazard Ratio= 2.0
= 95%Cl: 1.0- 4.0
01 Log-rank P=0.044
0 2 4 6
No. at Risk Months since randomization
Sildenafil 107 84 78 68
Placebo 95 88 83 77
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PADN-5

pulmonary artery denervation in CpcPH

98 nemocnych

SILD PADN
MAP >25mmHg, PCWP >15mmHg, PWR > 3Wu vek 63:12  63+12
Muz 60% 62.5%
1:1 pulmonalni denervace vs. Sildenafil BMI 25346 24.4+4.4
v s o HFpEF 38% 40%
Follow-up - 6 mésicu HFrEF 62%  60%
NYHAI 4% 40%
NYHA [lI 76% 84%
NYHA IV 20% 12%
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PADN-5
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Primary endpoint

- 6MWD
Secondary endpoint
- PVR

Days to clinical worsening

420
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3-month

1-week 1-month 2-month

p=0.002

I +21.0%
%‘

6-month

After randomization

SILD  SILD+6M PADN

PADN+6m

Mean PAP, mmHg 36.9110 34.4+7 0.133 38.8+10 28.6%6.5 <0.001
Cardiac output, L/min 2.5610.7 2.51+0.6 0.089 2.61+0.7 3.09+0.8 0.021
PCWP, mmHg 20.945.5 19.1+6.1 0909 22.2+6.6 16.1+6.2 0.013
PVR, WU 6.25#3.2 6.09+2.9 0.59 6.38+3.19 4.18+1.5 <0.001

Hang Zhang, JACC: Cardiovascular Interventions, Sep 2018
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SERENADE

macitentan u HFpEF s PH

300 nemocnych s HFpEF a PH, WHO FC Il a llI

1:1 macicentan 10mg v.s. placebo

Dysfunkce PK nebo kombinovana postkapilarni PH
Elevace BNP

52 tydnu terapie

Primary outcome

- Zména NT-proBNP ve 24. tydnu

Secondary outcome

- Zména mnozstvi fyzické aktivity (akcelerometr)
- Zména v klinickém score (KCCQ)

- Zhorseni projevu srdecniho selhani
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Plicni hypertenze u onemocnéni plic

2. nejcastejsi PH

WHO Klasifikace plicni hypertenze - Nice 2013
Plicni arterialni hypertenze
Plicni venookluzivni nemoc, plicni kapilarni hemangiomatoza
Perzistentni plicni hypertenze u novorozenc(

Plicni hypertenze pfi onemocnéni levého srdce

ISkupina 3 Plicni hypertenze pfi onemocnéni plic a/nebo hypoxemii

Chronicka trombembolickd plicni hypertenze

PH s nejasnym nebo multifaktorialnim mechanismem vzniku

Plicni hypertenze 3. skupiny
- mPAP > 25mmHg, PCWP — normalni

- Chronicka hypoxemie (event. onemocnéni plic)
ESC — Doporuceni k terapie PH strdnka 106-107/113
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Terapie PH 3. skupiny

ESC 2015

Terapie plicniho onemocnéni
Uprava hypoxemie

- Oxygenoterapie
- Terapie spankové apnoe

Specificka terapie u PH Il skupiny neni
indikovana

- Nalezy ze studii bez znamek zlepseni
symtomuU event. nalezu

- Prohloubeni hypoxemie

Recommendations

Class™

Echocardiography is recommended for
the non-invasive diagnostic assessment
of suspected PH in patients with lung
disease

403,
405

Referral to an expert centre is
recommended” in patients with
echocardiographic signs of severe PH
and/or severe right ventricular
dysfunction

The optimal treatment of the underlying
lung disease, including long-term Oy
therapy in patients with chronic
hypoxaemia, is recommended in
patients with PH due to lung diseases

169

Referral to PH expert center should be
considered for patients with signs of
severe PH/severe RV failure for
individual-based treatment

RHC is not recommended for suspected
PH in patients with lung disease, unless
therapeutic consequences are to be
expected (e.g. lung transplantation,
alternative diagnoses such as PAH or
CTEPH, potential enrolment in a clinical
trial)

169

The use of drugs approved for PAH is
not recommended in patients with PH
due to lung diseases

411
416
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Plicni cirkulace

Hypoxicka vasokonstrikce a remodelace

-  Hypoxicka vasokostrikce
s rnction > Breath-to-breath regulation
~ : ‘f“. ,,s - Redistribuce perfuze dle 02
& "/),' | Akutni
e v | L-typ Ca kandl, NSCC kandl
~ " Reverzibilni vasokonstrikce

" b . Chronicka
a8 e '3 & Ry - NOX,\I,, ROXV’]\, ET-11, I.<+
AT e, —& kanaly a zmény depolarizace,
A L 4 v, cPLA2 (eikosanoidy)

Casteéné reverzibilni zmény

Vaskularni remodelace
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Oxygenoterapie

Indikace
Min. 16h/denné
1. p0O2 <55 mmHg (7.3 kPa)
2. p02<59mmHg (8 kPa)
- Cor pulmonale, prekapilarni plicni hypertenze
- Hematokrit > 55%

- Sp02 < 90% ve spanku déle nez 30% spanku

- Zatézova desaturace pri spiroergometrii
2016 — ceska Pneumologickad a ftizeologicka spolecnost

Cil: PaO, 7.98 - 8.65 kPa nebo SpO, 90% - 92%
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Oxygenoterapie
Efekt na PH

Snizeni mortality u CHOPN
Snizeni PVR u CHOPN

- Plati pouze v pripadé hypoxemie
- Snizeni PVR pouze nizké

Signifikantni zlepgeni
56 %t > 19h denné

PVR (dyne*s*cm™)

Nocturnal Oxygen Therapy Trial Group, Annals of Int. Medicine 1980

mPAP 25 + 8 23+ 6 stf. t = 14h denné

PVR (dyne*s*cm=®) 313 £ 144 311+ 134

Zelinsky J., CHEST 1998



LéCba pozitivhim pretlakem

Vliv na plicni hypertenzi

Efekt terapie pozitivnim pretlakem
- pocet epizody desaturaci v noci
- pocet usindni béhem dne

- lepsi korekce TK PASP bez CPAP | PASPSCPAP  |p |

- T kvalita Zivota 28.8+7.9mmHg  24.0+5.8mmHg  <0.0001
- mortalita (observacni data)

Controd subjects OSA patients 60 4
Candkiates r P<0.0001 ]
rerviawed
n=3%
50
Salocted Declned consant Initially selectad Exciudad 40 4
n=15 n=7 n=28 =4 ,._“
[ Wot astimatod Page [ Fict ostimatod PASP T
- T ——
n=5 n=5 = e
Inciudad Randomized - 30 A i
n=10 n=23 -A; -“ S —
T ® st < —— —————
/;ch i 0 X —
comglete 2
Sham CPAP n=2 CRAP £l
n=11 n=10 E
=4 |
= igit 2 10
]
]
B l 0
Sham CPAP CPAP E . - -
a1 nett g! Sham CPAP CPAP
L isit 3

Eur Heart J. 2006



Cologne consensus conference 2018

Underlying lung
disease

mPAP < 25 mmHg

mPAP 2 25 and < 35
mmHg and
Cl = 2.0 L/min/m?

mPAP = 35 mmHg or
mPAP = 25 mmHg and
Cl < 2.0 L/min/m?

e COPD with FEV,
= 60% pred

e |PF with FVC > 70%
pred

e No or only few
bronchial or
parenchymal
changes on CT

e No PH
¢ PAH drugs not
recommended

® PH classification
unclear

+ Currently no data to
support treatment
with PAH drugs

e PH classification
unclear:
differentiate
between PAH
(Group 1) with
concomitant lung
disease or PH due to
lung disease (Group
3)

o COPD with FEV:
<60% pred

e [PF with FVC <70%
pred

¢ On CT combined
fibrosis and
emphysema

¢ No PH
¢ PAH drugs not
recommended

¢ PH-COPD, PH-IPF,
PH-CPFE

e Currently no data to
support treatment
with PAH drugs

¢ Severe PH-COPD,
severe PH-IPF,
severe PH-CPFE:
Transfer to a centre
with expertise in PH
and lung disease for
individualised
decisions due to
poor prognosis;
randomised
controlled studies
are needed

KLINIKA KARDIOLOGIE n ﬂ



INSTAGE

Nintedanib + sildenafil u nemocnych s IPF

274 nemocnych s idiopatickou plicni fibrozou
1:1 nintedanib + sildenafil vs nintedanib + placebo, 24 tydnu

>40let, diagnoza v poslednich 6 letech

HRCT hrudniku v poslednich 18m No. 137 136
Vék 70.318.6 70.0+£7.9

biopsie s kompaktibiblnim nalezem MuZ 80.3% 77.9%
Doba od Dg. (roky) 2.2+41.9 2.1+1.8

DLco < 35% Echo zndmky selhani pravé komory 44.5% 41.2%
FVC 67.9119.3% 66.1+18.7%
FEV1:FVC 0.82+0.08 0.84+0.08
Dlco 25.816.8 25.6x7.0

Primary outcome

- St. George resp. guestionnaire (SGRQ) ve 12t
Secondary outcome

- SGRQ ve 24t, UCSD SOBQ ve 12t a 24t, % nemocnych se SAE
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INSTAGE

Nintedanib + sildenafil u nemocnych s IPF

A Charge in SGRQ Total Score at Week 12 sildenafil placebo

" AFVC — ml
@ . 12 tyden 7.0£15.9 -25.5+15.7
_E I I 0 e 24 tyden -20.8+19.7 -58.2+19.6
E AO2 saturace - %
2 I Diffeence. 052 o7 12 tyden 0.20+0.27 0.2640.26
E L R 338230 24 tyden 0.030.32 -0.3240.32
S -7 | ADICO — %
12 tyden 1.340.7 -0.4+0.7
- Nintedanib+Sildenafil Nintedanib+Placeto 24 tyden —0.7£0.7 -1.620.7
(N=132) (N=133) ABNP ng/l - 24 tyden -11.6%12.1 39.7+12.0

B Change in SGRQ Total Score at Week 24

3 Difeence. 219 ,Kombinovana terapie
9] 1 95% Cl. -5.40t0 1.02 . . N N
5 | R L2 nintedanibem + sildenafilem
S 27 - v 7 14 v 7 .
E neprinesla zadné zlepSeni oproti
= b . . “
;| 2. e monoterapii nintedanibem.
z

-2

Nintedanib+Sildenafil Nintedanib+Placeto
(N=132) (N=133)

Kolb M., NEJM, 2018
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INCREASE

Treprostinil u nemocnych s ILD nebo CPFE

Inhalacni podani — zamezeni perfuze Spatné ventilovanych c¢asti plic
- 314 nemocnych, randomizace 1:1

- PVR >3Wu, PCWP < 15mmHg, mPAP > 25mmHg

- 16 tydn( terapie + open label extension

- az 12 vdech( 4x denné, UZ nebulizer, 6pg/vdech

Endpoint " )
1) 6MWD =
2) BNP
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Zaver

PH Il. a lll. jsou zdaleka nejpocetnéjsi skupiny

Casto polymorbidni nemocni a overlap etiologii

Spatna prognoza PH Il. a lIl. skupiny

Maximalizace moznosti terapie zakladniho
onemocneéni

Specificka terapie PAH nevede ke zlepsSeni

Stale hledame nové moznosti terapie
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