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KLINICKA KLASIFIKACE PLICNI HYPERTENZE (2022)

GROUP 1 Pulmonary arterial hypertension (PAH) - GROUP 3 PH associated with lung diseases and/or hypoxia -

1.1 Idiopathic 3.1 Obstructive lung disease or emphysema
1.1.1 Non-responders at vasoreactivity testing 3.2 Restrictive lung disease
1.1.2 Acute responders at vasoreactivity testing 3.3 Lung disease with mixed restrictive/obstructive pattern
1.2 Heritable® 3.4 Hypoventilation syndromes
1.3 Associated with drugs and toxins® 3.5 Hypoxia without lung disease (e.g. high altitude)
1.4 Associated with: 3.6 Developmental lung disorders
1.4.1 Connective tissue disease GROUP 4 PH associated with pulmonary artery obstructions
1.4.2 HIV infection 4.1 Chronic thrombo-embolic PH -
1.4.3 Portal hypertension 4.2 Other pulmonary artery obstructions*
1.4.4 Congenital heart disease GROUP 5 PH with unclear and/or multifactorial mechanisms
1.4.5 Schistosomiasis 5.1 Haematological disorders? -
1.5 PAH with features of venous/capillary (PYOD/PCH) involvement 5.2 Systemic disorders®
1.6 Persistent PH of the newborn 5.3 Metabolic disorders’
GROUP 2 PH associated with left heart disease - 5.4 Chronic renal failure with or without haemodialysis
2.1 Heart failure: 5.5 Pulmonary tumour thrombotic microangiopathy
2.1.1 with preserved ejection fraction 5.6 Fibrosing mediastinitis

2.1.2 with reduced or mildly reduced ejection fraction®

2.2 Valvular heart disease

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis
_ and treatment of pulmonary hypertension
post-capillary PH EHJ 2022, ERJ 2022

2.3 Congenital/acquired cardiovascular conditions leading to
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PLICNI HYPERTENZE ASOCIOVANA S ONEMOCNENIM LEVEHO SRDCE

Variable degree of pulmonary congestion, vasoconstriction, vascular remodelling

LA pressure 1 Congestion Remodelling Right heart strain
LA pressure (mmHg) i
Srdeéni selhani se zachovalou EF
5 \Srd b\ | (36-83 % pacientu)
20 40 60 80 100 120 S"‘
LA volume (ml)
LA dysfunction Vasoconstriction Venous Arteriolar RV dysfunction Srdeéni selhani s redukovanou EF

(40-72 % pacientu)

PVR > 2 WU
(20-30 % pacientu)

Tézka
prekapilarni komponenta

PVR > 5 WU

= Stfedné tézka az tézka PH
= Dilatace a/nebo dysfunkce PK

No PH IpcPH

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension, EHJ 2022, ERJ 2022



PLICNI HYPERTENZE ASOCIOVANA S ONEMOCNENIM
LEVEHO SRDCE

Definition Haemodynamic characteristics
PH MPAP >20 mmHg
MPAP >20 mmHg Latentni postkapilarni komponenta:
Pre-capillary PH PAWP <15 mmHg
PVR 2 WU PAWP > 18 mmHg po volumoveé vyzvé
MPAP >20 mmHg
lsolated post-capillary PH PAWP >15 mmHg
PVR <2 WU

MPAP >20 mmHg
PAWP >15 mmHg

PVR =2 WU
Exercise PH mPAP/CO slope between rest and exercise >3 mmHg/L/min

Combined post- and pre-
capillary PH

www.escardio.org/guidelines



PLICNI HYPERTENZE ASOCIOVANA S ONEMOCNENIM LEVEHO SRDCE

» Terapie zakladniho onemocnéni levé komory srdecni, diuretika

» Specificka terapie PAH (?)

- ERA vSeobecné nedoporucovany (zhorSeni symptomatologie v dusledku tekutinové retence)

GRADE
Recommendations Quality of Strength of
evidence recommendation
No recommendation can be given for or against the use of PDESis in patients Low None
with HFpEF and combined post- and pre-capillary PH
The use of PDED5is in patients with HFpEF and isolated post-capillary PH is not Low Conditional

recommended
In patients with LHD and CpcPH with a severe pre-capillary component (e.g. PVR >5 WU), an individualized approach to treatment is

recommended

Class® Level®

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension, EHJ 2022, ERJ 2022



Pulmonary hypertension due to left
heart disease

First author or Study Dose Subjects Duration Population Primary outcome Result
study [ref.] drug n
Guarn [T4] Sildenafil 50 rmig &t 12 months HFpEF PR, Improvement
3 times a day RV performance,
s
LEPHT [75] Riociguat 0.5, 1 or 2 mg 2N 16 weeks HFrEF mPAP versus Mo change
3 times a day placebo
Hoexoermus [73] Sildenafil &0 mag ¥ 12 weeks HFpEF mPAP versuws Mo change
3 times a day placebo
SIOVAC [TT7] Sildenafil &0 mg 21 24 weeks VHD Composite clinical Woarsening in active
3 times a day scare” group
MELODY-1 [74] Macitentan 10 mig 48 12 weeks HF [EF =30%; Safety and +10% fluid retention
once daily 7T5% HFpEF tolerability in active group

Vachiéry JL et al. Eur Respir J 2019 Jan; 53(1): 1801897




Pulmonary Hypertension in Heart Failure With Preserved
Ejection Fraction
A Target of Phosphodiesterase-5 Inhibition in a 1-Year Study

Marco Guazzi, MD, PhD; Marco Vicenzi, MD;
Ross Arena, PhD; Maunzio D. Guazzi, MD, PhD, FESC

N=44 (randomizace 1:1), EF = 50 %, PASP > 40 mmHg, Sildenafil 3x50 mg
Mésic 6: sildenafil PAMP pokles 0 42+13 %, obdobné mésic 12

Placebo Sildenafil
Pulmanary Artenciar Pulmonary Arteriolar
Resistance Resstance
{Wood units) (Wood units)
8 8.

S

?

Basaline 6 months 12 months Baseline 6 months 12 months

Circulation. 2011;124:164-174



Outcomes of pulmonary vasodilator use in Veterans with
pulmonary hypertension associated with left heart disease
and lung disease

2’006-2016, n=132552, PH skupiny 2/3, 2.5 % (n=3249) specificka vazodilatac¢ni Iécba PH
Umrti nebo selhani organa

100 =

Log-rank p <0.001

Patients free from acute organ failure or death (%)

50 —1—
Unexposed to pulmonary vasodilator
Exposed to pulmonary vas oy
L e
5 | I | I b |
| | | | | |
0 2 4 6 8 10 12
Years from index date
No. at risk
Exposed 3,249 1,517 1,016 787 641 565 548

Unexposed 12,991 7,065 4,807 3,777 3,306 3,110 3,068

Gillmeyer KR et al. Pulmonary Circulation 2021; 11(2) 1-12



KLINICKA KLASIFIKACE PLICNI HYPERTENZE (2022)
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2.3 Congenital/acquired cardiovascular conditions leading to



PLICNI HYPERTENZE ASOCIOVANA S PLICNIMI ONEMOCNENIMI

Prevalence

Emphysema

Fibrosis
AN R (P

Vascular pruning

P vt A

Remodelling of pulmonary vessels

Severe PH
No PH Non-severe PH (PVR >5 WU)
~70% ~20% ~5-10% Tezka PH
PVR > 5 WU
Mostly ventilatory Mostly circulatory
exercise limitation exercise limitation = Bez vztahu k plicnim objemdm
»  Hypoxémie
Hypoxaemia at rest and/or during exercise " Nizka DLco

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension, EHJ 2022, ERJ 2022



Elevated pulmonary vascular resistance predicts mortality in Pulmonary vascular resistance predicts mortality in patients
COPD patients with pulmonary hypertension associated with interstitial lung
disease: results from the COMPERA registry

1.4
b) 1.00] Strata - PVR=SWU - PVR=5WU
.51
;E 0.75 1
B
E 0.6 S
B 8 0501
§ 0.4 £
& g Log-rank
A 0259 _
—— MPAP <33 mmHg/PVR =5 WU p=0.03
0.2+ mPAP =33 mmHg/PYR =5 WU +
—— MPAP <33 mmHg/PYR =5 WU
—— mPAP =33 mmHg, PYR =5 WU 0.00_ , ] . . ] . , ] . ]
0.0 : ; ; : . . 0 05 1 15 2 25 3 315 4 45 5§
o 2 a B 8 10 12 Time in years
Mumber ot risk Years Mumber at risk
mPAP <33 mmHE/PYR =5 WU 55 52 kb ] 6 20 14
mPAP =33 mmHg/PVR <5 WU 28 71 15 5 5 3 = 5O 4T 36 33 23 18 16 16 13 10 &
mPAP <33 mmHE/PYR=5 WU & 5 1
mPAP =33 mmHg/PYR=5 WU 49 29 12 E [ 3 w300 294 326 174 132 99 Ti 54 42 32 27

Zeder K et al. Eur Respir J 2021; 58: 2100944,
Olsson KM et al. . Eur Respir J 2021; 58: 2101483



PLICNI HYPERTENZE ASOCIOVANA S PLICNIMI ONEMOCNENIMI

Lécba: LéCba zakladniho plicniho onemocnéni
DDOT pokud indikovana
CPAP pokud indikovan
Plicni RHB programy
U indikovanych pacientl zvazeni LuTx
U kombinované etiologie PH adekvatni IéCba
Specificka vazodilataéni [écba?

Inhaled treprostinil may be considered in patients with PH associated with ILD”** Iib B

The use of ambrisentan is not recommended in patients with PH associated with IPF"*°

B
The use of riociguat is not recommended in patients with PH associated with [IP'® B
The use of PAH medication is not recommended in patients with lung disease and non-severe PH® C

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension, EHJ 2022, ERJ 2022



PLICNI HYPERTENZE ASOCIOVANA S PLICNIMI ONEMOCNENIMI
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Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension, EHJ 2022, ERJ 2022



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Inhaled Treprostinil in Pulmonary Hypertension
Due to Interstitial Lung Disease

N=326, PH u ILD, inhal. treprostinil 12 vdechu (celkem 72 ug) 4x denné vs placebo
Prekapilarni PH, PVR vice nez 3 WU, FVC méné nez 70 %

Change from Baseline (m)

o Observed

* MMRM

o MCMC

Inhaled 121

> treprosti nu
|

-10- 148 Hfr T# Placebo |
-15-
-20 T T T T
4 8 12 16
Week

End Point
Primary end point

Change in peak 6-minute walk distance from baseline
to wk 16 — m¥

Secondary end points{

Change in plasma concentration of NT-proBNP from
baseline to wk 169

Mean (+SD) change — pg/ml
Median — pg/ml
Range — pg/ml
Ratio to baseline
Occurrence of clinical worsening — no. (%)
Any event
Hospitalization for cardiopulmonary indication

Decrease in 6-minute walk distance of >15% from
baseline

Death from any cause
Lung transplantation

Least-squares mean change in peak 6-minute walk
distance from baseline to wk 12— m¥

Least-squares mean change in trough 6-minute walk
distance from baseline to wk 15 — m

Inhaled Treprostinil
(N=163)

21.08+5.12

-396.35+£1904.90
-22.65
-11,433.0t0 5373.1
0.85+0.06

37 (22.7)
18 (11.0)
13 (8.0)

4(2.5)
2(12)
18.77+4.99

9.3+5.5

Placebo Treatment Effect
(N=163) (95% CI)
-10.04+5.12 31.12+7.25

(16.85 to 45.39)

1453.95+7296.20

20.65
-5483.3 t0 87,148.3
1.4620.11 0.58+0.06 (0.47 to 0.72)
0.61 (0.4 to 0.92)%*
54 (33.1)
24 (14.7)
26 (16.0)
4(2.5)
0
-12.5245.01 31.29+7.07
(17.37 to 45.21)
-12.745.5 21.99:7.7

(6.85t0 37.14)%

P
Value

<0.001

<0.001
0.04

<0.001

0.00571

Waxman A et al. N Engl J Med 2021;384:325-34.



Supplementary Appendix

This appendix has been provided by the authors to give readers additional information about their work.

Supplement to: Waxman A, Restrepo-Jaramillo R, Thenappan T, et al. Inhaled treprostinil in pulmonary hyper-
tension due to interstitial lung disease. N Engl ] Med 2021;384:325-34. DOI: 10.1056/NEJM0a2008470

Inhaled Treprostinil Placebo All Patients
(N=163) (N=163) (N=326)
6-minute walk distance, meters; mean (range) 254.1 (100-538) 265.1 (30-505) 259.6 (30-538)
256.0 260.0 259.0

Median

Pulmonary vascular resistance, Woods units; mean (range)

Median

6.369 (3.11-18.05)
5.570

1857.53 (10.2-21942.0)

6.013 (3.06-17.62)
5.060

1808.86 (23.0-16297.0)

6.191 (3.06-18.05)
5.275

1832.88 (10.2-21942.0)

NT-proBNP, pg/mL; mean (range)
Median*® 550.50 420.80 503.85
Pulmonary arterial pressure, mmHg; mean (range) 37.2 (25-74) 36.0 (25-61) 36.6 (25-74)
Median 35.0 35.0 35.0
Pulmonary capillary wedge pressure, mmHg; mean (range) 10.1 (2-20) 9.6 (0-15) 9.8 (0-20)
Median 10.0 10.0 10.0
Pulmonary function tests
FEV1 % Predicted; mean (range) 63.9 (23, 120) 65.0 (22, 145)
Median 63.0 63.0
FVC % Predicted; mean (range) 62.5 (24, 130) 63.8 (20, 134)
Median 60.0 61.0
TLC % Predicted; mean (range) 62.9 (25, 126) 64.2 (30, 109)
Median 62.0 62.5
DLCO % Predicted; mean (range) 30.0 (5, 86) 28.1 (1, 86)
Median 29.0 26.0

Waxman A et al. N Engl J Med 2021;384:325-34.
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Inhaled
Treprostinil Placebo
Subgroup # Patients # Patients LS Mean Difference (95% Cl)

Overall 121 120 e 31.1(16.9, 45.4)
Age Group

<65 years 48 32 o 27.0(-2.2,56.1)

65 to 80 years 63 78 o 32.9(15.2, 50.5)

>80 years 10 10 I——I— 28.3(-16.2,72.9)
Sex

Male 55 68 = | 24.3 (6.1, 42.5)

Female 66 52 R 36.9 (13.7, 60.0)
Baseline 6MWD Category

<350 meters 99 100 n 33.8(18.0, 49.6)

>350 meters 22 20 — 14.6 (-19.5, 48.7)
Baseline DLCO (% Predicted)

<40% 90 98 o 33.0(17.7, 48.3)

>40% 23 18 — \ 10.7 (-23.5, 45.0)
PH-ILD Etiology |

Idiopathic Interstitial Pneumonia 48 62 " | 39.5(18.3, 60.7)

Combined Pulmonary Fibrosis and Emphysema 30 28 T 7.9(-15.4,31.3)

Connective Tissue Disease 34 24 o 435 (9.6,77.4)

Other 9 6 | = | 22.4(-61.4,106.3)
Baseline PVR Category

<4 Wood units 27 25 =t -7.6(-30.9, 15.6)

>4 Wood units 94 95 e 40.8 (24.1, 57.6)
Maximum Study Drug Dose .

4-6 breaths 6 2 ———— -9.5(-52.2, 33.1)

7-9 breaths 37 24 — 17.7 (-10.9, 46.2)

10-12 breaths 77 92 o 33.7 (15.8, 51.7)

>12 breaths 1 2

T T T T T
-100 -50 0 50 100
Placebo Better Inhaled Treprostinil Better

Waxman A et al. N Engl J Med 2021;384:325-34.



KLINICKA KLASIFIKACE PLICNI HYPERTENZE (2022)

GROUP 1 Pulmonary arterial hypertension (PAH) - GROUP 3 PH associated with lung diseases and/or hypoxia -

1.1 Idiopathic 3.1 Obstructive lung disease or emphysema
1.1.1 Non-responders at vasoreactivity testing 3.2 Restrictive lung disease
1.1.2 Acute responders at vasoreactivity testing 3.3 Lung disease with mixed restrictive/obstructive pattern
1.2 Heritable® 3.4 Hypoventilation syndromes
1.3 Associated with drugs and toxins® 3.5 Hypoxia without lung disease (e.g. high altitude)
1.4 Associated with: 3.6 Developmental lung disorders
1.4.1 Connective tissue disease GROUP 4 PH associated with pulmonary artery obstructions
1.4.2 HIV infection 4.1 Chronic thrombo-embolic PH -
1.4.3 Portal hypertension 4.2 Other pulmonary artery obstructions®
1.4.4 Congenital heart disease GROUP 5 PH with unclear and/or multifactorial mechanisms
1.4.5 Schistosomiasis 5.1 Haematological disorders? -
1.5 PAH with features of venous/capillary (PYOD/PCH) involvement 5.2 Systemic disorders®
1.6 Persistent PH of the newborn 5.3 Metabolic disorders’
GROUP 2 PH associated with left heart disease - 5.4 Chronic renal failure with or without haemodialysis
2.1 Heart failure: 5.5 Pulmonary tumour thrombotic microangiopathy
2.1.1 with preserved ejection fraction 5.6 Fibrosing mediastinitis

2.1.2 with reduced or mildly reduced ejection fraction®

2.2 Valvular heart disease

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis
_ and treatment of pulmonary hypertension
post-capillary PH EHJ 2022, ERJ 2022

2.3 Congenital/acquired cardiovascular conditions leading to



CHRONICKE KOMPLIKACE PO AKUTNI PLICNi EMBOLII

Hereditarni trombofilie

vSichni pacienti po PE l Ziskana rizika

vSichni pacienti po PE l 'Rekurentni tromboembolické pfihody

symptomaticti Akutni PE CTEPH

s perzistujicimi tromby Kompletni 96%-98%
fevv s . reperfuze
| zatézova kapacita

CTEPH

N BB OO

CTEPD s plicni hypertenzi (=CTEPH)

Definice: prekapilarni plicni hypertenze+symptomy

postembolicky syndrom

> Pricina: tromboticka okluze + remodelace

Konsekvence: pravostranné srdecCni selhani a smrt

CTEPD bez plicni hypertenze

Trombot. okluze+remodelace+symptomy (bez PH)

Klok FA et al. Blood Rev 2014 Nov;28(6):221-6, Delcroix M et al. Eur Respir J 2021 Jun 17;57(6):2002828



DIAGNOSTICKY ALGORITMUS CTEPH (2022)

CTEPH diagnostic algorithm for symptomatic patients

CTEPH suspected from history
of PE* or risk factors for CTEPH
1 )

+

Perfusion imaging
(V/Q scan or new modality®)
Any mismatched
perfusion defzcts

AND

Echocardiography Abnormal exercise tests
Intermediate or . \?/ » (CPET", stress echocardiography)
high probability of PH suggestive for CTEPD

PH work-up

T
T

+

Refer to CTEPH/PH centre
Comprehensive work-up? 4
(Table 14, ReCo Table 2)

CTPA + DSA
when CTPA is inconclusive AND

l

Patients with confirmed CTEPH

I

Treatment assessment by MDT at CTEPH centre
(Class 1)

\ @ESC @ ERS

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension, EHJ 2022, ERJ 2022



PLICNI EMBOLIE

RN

VENTILACE
AP 2.KAN PA 2.KAN LPO 2.KAN RPO 2.KAN

PERFUZE

%

SIICe 1OS: DB MM ' R PRV 221.0mm
iDose (3) THickne$$i2 70 mm
/ Zoom 1.00

-~ 1\ b Contrast

\
WL 800 7/ A\
WW 2000 //“. .

VENTILACE
AP 2.KAN PA 2.KAN LPO 2.KAN RPO 2.KAN

PERFUZE
LPO

Zdroj: VEN



ERS Statement on Chronic Thromboembolic Pulmonary Hypertension

@ EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

DIAGNOSTIKA

V/Q planarni scinti je nadale klicovou detekéni zobrazovaci metodou, V/Q SPECT je superiorni, plan.simulace

DECT a MR perfuze — nenahrazuje scintigrafii (limitovana dostupnost, zkusenost, validace)

CTA muze nahradit DSA u proximalnich nalezl, pro zobrazeni periferie neni dostate¢na

Planarni Q scintigrafie

POSTERIOR
iy ECHOCARDIOGRAPHY
PH possible
‘ . Normal perfusion
~ | SPECT PREFERABLE TO PLANAR | v/Q SCINTIGRAPHY GROUP 4 DISEASES
EXCLUDED
Abnormal perfusion
CTPA
Q SPECT
CORONAL AXIAL SAGITTAL
“ HiGH QUALITY [SuBOPTIMAL QuALITY |
' Positive Negative
-
PROXIMAL CTEPH CONFIRMED || CTEPH NOT EXCLUDED
Q SPECT - planarni simulace PULMONARY ANGIOGRAPHY PULMONARY ANGIOGRAPHY
NEEDED FOR DIAGNOSIS NEEDED FOR DIAGNOSIS
FOMTE-MAA Lung Pectusion
’ . MRPA MAY BE USED FOR DIAGNOSIS IN
CENTRES WITH SPECIALIST EXPERIENCE
DECT
AR - : Eur Respir J 2021 Jun 17;57(6):2002828




The diagnostic performance of CT pulmonary angiography
in the detection of chronic thromboembolic pulmonary
hypertension—systematic review and meta-analysis

10 studii, 734 pacientu
CTA ma vysokou senzitivitu a vysokou specificitu, pokud je provadéna expertnim radiologem

Author Year Design Age (years) Male Inclusion criteria Sample Patients with
published + SD (range) gender size CTEPH
Tunariu [§] 2007 R 42(18-81) 37%  PH of any type 227 78 Pooled estimates
Bartalena [13] 2008 R 55(22-87) 36%  PH of any type 107 37
Reichelt [14] 2009 R 59 (18-76) 48%  Suspected CTEPH 27 24 1.0
Nakazawa [15] 2011 P 58 (29-80) 67%  Suspected or known CTEPH 51 51
He [16] 2012 p 43+ 15 43%  Suspected CTEPH 114 51 .8
Doumes [17] 2014 R 67+ 13 35%  PH of any type 40 14 0.6
Masy [18] 2018 R 59+16  25%  PHofany type 80 36 0.4
Wang [11] 2020 P 4215 34%  Suspected CTEPH 150 5l 0.2
Fathala[19] 2021 R 41£10  37% CTEPH (scintigraphy, PEA) 54 54 0.0
Schiissler [20] 2021 P 63+ 15 31%  Suspected CTEPH 71 13 Sensitivity  Specificity Accuracy

W Pulmonary artery  ® Perfusion

Lambert L et al. Eur Radiol 2022, Apr 28. doi: 10.1007/s00330-022-08804-5



A multicenter study of anticoagulation in operable chronic
thromboembolic pulmonary hypertension

Retrospective analysis, PEA 2007-2018, 794 VKA, 206 DOACs, mean observation period 612 days
Significant improvements in hemodynamics and functional status in both groups following PEA

Major bleeding events equivalent (P = 1)
VTE recurrence higher (P =.008) with DOACs (4.62%/person-year) than VKAs (0.76%/person-year), survival did not differ

Recurrent VTE & bleeding events

VKA DOAC
n Events n Events
Recurrent VTE
Pulmonary embolism 11 11 10 10
Deep vein thrombosis 1 1 0 0
Major bleeding - - -
Fatal events 3 3 0 o]
Central nervous system 3 3 0] 0
Retroperitoneal 1 1 0] 0
Hemopericardium 0 0 0] 0
Intraocular 0 0 0 0
Hemoptysis 0 0 0 0
Gastrointestinal 2 2 1 1
Hematuria 1 1 0 0
Clinically relevant non- - . -
major bleeding
Gastrointestinal 0 0
Large diffuse hematomas 2 2
Epistaxis 1 1

Survival probability

1.00 1

0.751

0.50 1

0.25 -

0.00 -

Survival

Strata VKA == DOAC

Likelihood ratio: P= .295
0 500 1000 1500
Time in days

Bunclark K et al. 3 Thromb Haemost. 2020;18:114-122




2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

CTEPH and CTEPD without PH

2015 Guidelines Class 2022 Guidelines Class
Lifelong anticoagulation is Lifelong, therapeutic doses of
recommended in all patients with | anticoagulation are recommended in all |
CTEPH patients with CTEPH

Antiphospholipid syndrome testing is
recommended in patients with CTEPH
In patients with CTEPH and
antiphospholipid syndrome,
anticoagulation with VKAs is
recommended

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension. EHJ 2022, ERJ 2022



PATOFYZIOLOGIE CTEPH

OBSTRUCTED Low flow | AN |
Low pressure A

Thromboembolic
obstructions

High flow
NON-OBSTRUCTED High pressure f

Smooth muscle cell proliferation and

endothelial dysfunction + proliferation
Lang et al. Ann Am Thorac Soc 2016 Vol 13, Supplement 3, pp S215-S221
VSeobecna fakultni nemocnice v Praze



PLICNi ENDARTEREKTOMIE (PEA)

99
HR

07/03/2005 13:10:31

Zdroj: VSeobecna fakultni nemocnice v Praze



BALONKOVA PLICNIi ANGIOPLASTIKA V LECBE CTEPH

Level | Level Il

Levelll % N Level IV
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Mahmud et al. JACC 2018 Vol 71, 2468-8; Maren Hotten Master Thesis in Scientific Design, 2016; VFN
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Artery wall
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Pulmonary vein

Thromboembeolic
matenal

Hypertrophic
Haemangiomatosis-like
capillary remodelling
Eur Respir J 2014; 44: 1275-1288 Pulmonary vein @

remodelling



FARMAKOTERAPIE CTEPH

Placebo (n = 88)
® Riociguat (n = 173)

[

Treatment effect*: + 46 m

p <0.001
Wilcoxon test
(95% CI: 25, 67)

Mean change from baseline
in 6MWD (m)

fmin wallk destanc e change: from baselne {metes)

001 2 3 4 5 6 7 E 9 10 11 1F 13 14 15 16 17 18 19 20 31 3 213 24

Time (week)
(n=189) (n=72) 500
Inoperable CTEPH Persistent/recurrent CTEPH after PEA E
+54m +26m =
(99% CI 29, 78) (95% CI -16, 68) E_'
- T o4-——-— 4 -
Placebo (n = 20) =
H Placebo (n = 68) o = Riociguat (n = 52) z
e _ = Riociguat (n = 121) 5 _ =
sc iz S -so0
§s ES g
EE 8 =
o © = £
8 e Y =
5 e -
= & -1000 T 1
o High-dose subcutaneous Low -dose subcutaneouws
treprostinil treprostinil
Studie CHEST (riociguat), n=261 Studie CTREPH (treprostinil), n=105

Inoperabilni, perzistentni CTEPH, vék 59, 16 tydn( Inoperabilni, perzistentni CTEPH, vék 64, 24 tydn(

Ghofrani HA et al. NEJM 2013, 369: 319-329
Sadushi-Kolici R et al. Lancet Respir Med 2019, 7 (3): 239-248



2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

m A B C D

Proximal PA fibrotic . Distal PA fibrotic
obstructions : )

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension. EHJ 2022, ERJ 2022



2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

Multidiscipinarni CTEPH tym

= Chirurg se zkusenosti s PEA

= |ntervencni kardiolog se zkusenosti s BPA

= Specialista na plicni hypertenzi

= Radiolog se zkusenosti z vysokoobjemového CTEPH centra

Optimalni pocéty vykonu

= PEA > 50 vykonu/rok
= BPA > 100 vykonu/rok nebo > 30 pacientl se zahajenou IéCbou

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension. EHJ 2022, ERJ 2022



CTEPH V CESKE REPUBLICE (2003-2022)

80

v . . Ve . . 704
Nove diagnostikovani pacienti (n=819) PEA, N=451
60 1
50+
5 40 -
a 37
80 87 301 29 32 28 2829 3230
70+ 207 20 21 2423222223 18
16
- 13
62 63 10
z ™ | |
= 55 56 SEE A RREEEEREERERERERI
% 50 47 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
= 4245 45 44 80 80 97108
© 401 39 35 75
q" ~ r o " o
2 4 32,0 32 71 BPA, n=440 vykon(/168 pacientu
§ 25 60
20 18 o 53
10 5 6 I § 404 1.0
0 - ~—— T A A 30 4 50 B o 3
2003 2005 2007 2009 2011 2013 2015 2017 2019 2021
20 20 ()
10 I i
2017-2022: ) O A ) ) a A ) ) a ) . ‘
nové diagnostikovani 369.160 PEA, 162 BPA, 57 pouze farmakoterapie ® oo~ 006~ 2008~ 2010~ 2012 2014 2016 2018 2020 2022

Jansa P et al. Epidemiology of chronic thromboembolic pulmonary hypertension (CTEPH) in the Czech Republic. Pulmonary Circulation 2022;12:12038



,MULTIMODALNI“ LECBA CTEPH V CR

Pravdépodobnost preziti (%)
bez Ié¢by CTEPH

Pravdépodobnost preziti (%)
2004-2016 (PEA)

Pravdépodobnost preziti (%)
2016-2019 (BPA+farmakoterapie)

cumulative survival Pp A No.)

1.0
<20 mmHg (64)

21-30mmHg (19)

0.61 Total (147)

31-40 mmHg (10)

0.4+

0.2 41-50 mmHg (19)

> 50 mmHg (35)
2 4 6 8 10 years

08 h *“%
&

0.8
0.7 ‘4—_&

06 Hﬂ‘—‘m

05 ! N + +
04 iy
0.3

0.2

01

0.0

All patients | 453 406 385 335 300 265 227 187 157 132 96 60
Operated | 236 215 209 197 175 160 137 123 98 84 65 45 31
No Residual PH | 137 137 137 131 121 110 €5 8 71 65 51 34 22
ResidualPH | 71 71 & 63 52 49 41 34 27 19 14 11 £}
Not Operated | 217 191 176 138 125 105 90 74 59 48 31
Technically Inoperable | 128 119 111 80 84 69 58 49 39 32 19
Medically Inoperable 8 72 65 48 41 36 32 25 20 16 12

10 W + Censored
N
T
-

Survival probability

o] 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Years
All patients Operated
No Residual PH Residual PH
Not Operated Technically Inoperable

Medically Inoperable

" Fm_”"""”v—w—o—n—n—m—o—q_"_l
-

o o o
ES @ ©

Proportion of surviving

o
N

00

0 6 12 18 24 30 36
Months from first BPA

Number at risk
64 48 27 18 12 6 4

Riedel M, Stanek V, Widimsky J, Prerovsky I, Chest 1982, 81: 151-8
Jansa P et al. Eur Respir J 2020, 56: 1543; doi: 10.1183/13993003
Jansa P, Heller S et al. J. Clin. Med. 2020, 9, 3608; doi:10.3390/jcm9113608



CASNA DIAGNOZA CTEPH

DIAGNOSIS OF ACUTE PE

Anticoagulate |

!

FOLLOW-UP AT 3-6 MONTHS“_:

e By
Yes . Dyspnoea and/or functional limitation®? )—1 No
. z| present:

TTE: may consider TTE ( ASSESS:
| Determine probability of PHe |~~~ T T T Risk factors for CTEPH?

1

Low Intermediate High
None CONSIDER: z| None
present present
I) Elevated NT-proBNP present
-—
2) Risk factors for CTEPHY >
3) Abnormal CPET results®
J \J Y
Seek al i No Focus on anticoagulation
ST VIQ SCAN:

and secondary prophylaxis;
advise to return if
symptoms appear

(] -
mma;fd?;:pnma Mismatched perfusion defects?

common causes of PH
L Yes

Refer to PH/CTEPH expert

centre for further diagnostic
work-up

SESC 119

AKUTNI PE

v ™\

min. 3 mésice antikoagulace
Rizika

Perzistence Ve vztahu k epizodé PE

(anamnéza TEN, rozsahlé
emboly, znamky PH a

symptomu
chronickych zmén na CTA)
Konkomitujici
(onkol.onemocnéni,
antifosfolipid. syndrom,
nespecifické stfevni zanéty,
splenektomie, trombdzy
elektrod a cévnich vstupl)

Vv
ECHO, V/Q scinti plic

v

Specializované centrum

Konstantinides SV et al. Eur Heart J 2020 Jan 21;41(4):543-603



Volumova vyzva k odhaleni latentni postkapilarni komponenty

PH skupiny 2 s vyznamnou prekapilarni komponentou (PVR>5 WU) — specificka
lecba”?

Tézka PH skupiny 3 (PVR>5 WU) — kombinovana etioloogie? specificka leCcba?
Modifikovana nomenklatura CTEPD/CTEPH

Modifikovany terapeuticky algoritmus CTEPD/CTEPH (bez preference typu p.o.
antikoagulace, multimodalni lecba)

Casna detekce CTEPD/CTEPH

Humbert M et al. 2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension. EHJ 2022, ERJ 2022
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