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Pathogenesis? Pathology Pathophysiology/Symptoms

RISK FACTORS
Idiopathic, drugs and toxin,
CTDs, HIV, portal
| hypertension, CHD,
schistosomiasis, CHA

GENETIC PREDISPOSITION
*Mutations: BMPR2, ALK1, ENG
*Polymorphisms?

* Genetic susceptibility?

WHO-Functional Class | I imn v
| [T T — i i
Variable/unknown

Timescale Months—years

Galié N et al. Eur Heart J 2010;31:2080-2086
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DEFINICE, KLASIFIKACE A
PROGNOZA
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Hemodynamicka definice plicni hypertenze

' Definice | | | | Definice PAWP
.__PH PAH <15 mmHg
PVR > 3
Wood units
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PAP: pulmonary arterial pressure; PAWP: pulmonary artery wedge pressure; PVR: pulmonary vascular resistance
Hoeper MM, et al. J Am Coll Cardiol 2013; 62:D42-50. ( '




Plicni hypertenze -
klasifikace a epidemiologie

Joumal of the American College of Cardiology
© 2013 by the American College of Cardiology Foundation 97 /$36.00
Published by Elsevier Inc. heeps/che.dot.ong/ 10,1016/ jace 2013.10.029

Updated Clinical Classification of Pulmonary Hypertension

Vol 62, No. 25, Suppl D, 2013
SSN 0735

Gerald Simonneau, MD,* Michael A. Gatzoulis, MD, PHD,} Tan Adatia, MDD,

David Celermajer, MD, PubD,§ Chris Denton, MD, PuD,|| Ardeschir Ghofrani, MD,¥
Miguel Angel Gomez Sanchez, MD,# R. Krishna Kumar, MD," Michael Landzberg, MD,}t
Roberto F. Machado, MD, it Horst Olschewski, MD,55 Ivan M. Robbins, MD,||||

Rogiero Souza, MD, PHDYq

1. Pulmenary arterial hyperension

11 Idiopathic PAH
12 Heritable PAH
12.1 BMPR2
PH PAPM 325 mmHg Al 12.2 ALK-1, ENG, SMADS, CAV1, KCNK3
12.3 Unknown
Pre-capillary PH PAPm =25 mmHg |. Pulmonary arterial hypertension 1.3 Drug and toxin induced
PAVWP <|5 mmHg 3.PH due to lung diseases 14 Associated with:
4. Chronic thromboembolic PH 14.1 Connective tissue disease
5.PH with unclear and/or multifactorial mechanisms 14.2 HIV infection
14.3 Portal hypertension
Post-capillary PH PAPm =25 mmHg 1.PH due to left heart disease 14.4 Congenital heart diseases
PAWP =15 mmHg 5.PH with unclear and/or multifactorial mechanisms 1.4.5 Schistosomiasis
1’ Pulmonary veno-occlusive disease and/or pulmonary capillary hemangiomatosis
Isolated post-capillary PH DPG <7 mmHg and/or 1", Persistent pulmonary hypertension of the newbom [PPHN)
(lpc-PH) PVR <3 WU* o P I
2 ry hypertension due to left heart disease
. ; ; 21 Left ventricular systolic dysfunction
Combined post-capillary and pre-capillary PH DPG 27 mmHg andfor 2.2 Left ventricular diastolic dysfunction
el | AR WU 23 Valvular disease

PAH prevalence and incidence are in the range of 15-60
subjects per million population and 5-10 cases per million/year

CHD: 4-15%

Systemic sclerosis: 8—10%
Portal hypertension: 0.5—-10%
HIV: 0.5%

Sickle cell disease: 2%

BMPR2 mutation carriers: 20%

Prevalence of PAH in at risk populations

2.4 Congenital / acquired left heart inflow /outflow tract obstruction and
congenital cardiomyopathies

3. Pulmenary hypertension due to lung diseases and/or hypoxia
31 Chronic ebstuctive pulmeonary disease
32 Interstitial lung deease
3.3 Other pulmonary diseases with mixed restrictive and obstructive pattem
34 Sleepdisordered breathing
35 Alveolar hypoventilation disorders
3.6 Chronic exposure to high altitude
3.7 Developmental lung di:

4. Chronic thromboeembelic pulmonary hypertension (CTEPH)

5. Pulmonary hypertension with unclear multifactorial mechanisms
51 Hematologic discrders: chronic hemolytic anemia, myeloproliferative
disorders, splenectomy
5.2 Systemic disorders: sarcoidosis, pulmonary histiocytosis,
lymphangiolelomyomatosis
5.3 Metabdic disorders: glycogen storage disease, Gaucher disease, thyreiddisorders
5.4 Others tumoral obstruction, fibresing mediastinitis, chronic renal failure,
segmental PH
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Plicni arterialni hypertenze -
prognoza onemocneni

100+

90-\ 84.7 + 1.3%

3 801
= 67.8 + 1.4%
— 704
g 57.0 £ 1.4%
'S 60+ o
=
@ 504 '\_‘.
49.0 + 1.4%
40+ — Full REVEAL cohort
T N=2635
C L) L] L] L) L] L) L] 1
0 1 2 3 4 5 6 7
No. at Risk: Time From Diagnosis (years)
Full cohort 868 1169 1263 1296 1146 894 575 309

FIGURE 2. Seven-year survival from time of diagnostic right-sided heart catheterization for full REVEAL
Registry cohort, using left truncation methods. B = estimated survival estimate = SE at each particular
time point. See Figure 1 ]egencl for expansion of abbreviation.

Original Research

PULMONARY VASCULAR DISEASE

An Evaluation of Long-term Survival From
Time of Diagnosis in Pulmonary Arterial
Hypertension From the REVEAL Registry
Raymond L. Benza, MD: Dave P. Miller, MS; Robyn ]. Barst. MD, FCCP:;

David B. Badesch, MD, FCCP; Adaani E. Frost, MD, FCCP;
and Michael D. McGoon, MD, FCCP

CHEST 2012; 142(2):448—456
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2] -©- Predicted survival by NIH equation S e cn

T -@- REVEAL weighted to match NIH cohort
0 L) L] L] v ¥ L] L] L]

isk: 0 1 2 2 4 5 6 r
No. at Risk: . : .
Mﬁtf,,ed's Time From Diagnosis (years)

REVEAL 279 377 390 388 328 240 153 88

IIGURE 5. Seven-year survival from time of diagnostic RHC of REVEAL Registry cohort weighted to
match age, sex, and mean pulmonary ;u'ter‘\,'dpressure distribution of NIH cohort. This cohort consisted
of patients who met the NIH criteria (ie, had IPAH or FPAH and a pulmonary capillary \vedge pressure
of =12 mm Hg), and initiated an endothelin receptor antagonist, phosphodiesterase-5 inhibitor, or
prostacyclin tm'ﬁup;ue within 6 months of diagnostic RHC. See Figure 1 and 4 legends for expansion of
abbreviations.

NIH:|Incidence 2/1 mil./1 rok, 187 pacientd (primérny vék 36 let, Z/M 2:1) sledovanych pres 7 let, mPAP 60 mmHg, CI 2.3 I/min, PVR 26 WU

(Rich, Ann Intern Med, 1987)

REVEAL Registry Patients
“Tradiional Dehnition Ulﬂ@()ﬁied

Unweighted Comparison

Cohorts (n="T755)

Weighted Comparison
Cohortt (n="755)

Characteristic After November 2001(N = 2 635) NIH Cohort (N=187)
Female sex, % 77 63

Age,y 5017 36x15

mPAP, mm Hg 50+14 60+18

mBAP, mm Hg 94%+6.0 9.7+£6.0
Cardiac index, L/min/m? 2309 23+09

e

(7 62
47+18 34+16
5313 6015
9.8+6.0 99+50
22+09 23+x1.1
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Patient:

Date:

WHO Group | APAH-PoPH

Subgroup

Renal insufficiency Male age =60 yrs

Demographics &
Comorbidities

NYHA/WHO
Functional Class

SBP <110 mm Hg HRE =92 8PM

Vital Signs

15 negativnich faktorii

4 protektivni faktory

&-Minute
Walk Test

>180 pg/mL

Pericardial effusion
Echocardiogram

% pred. DlLco =32

Pulmenary
Function Test

mMRAP >20 mm Hg within 1 yr | PVR >32 Wood units

Right-heart
Catheterization

APAH=zssociatad FAH; BP=heain natriurstic paptide; BFM=basts par minute; CTD=connactve
tissun disaase; Dico=carbon monoxide diffusing capacity; FPAH=familial PAK; HR=hgart rate;
mRAP=maan rght atrial pressura; NYHA=MNeaw York Heart Assoclztion; PAH=pulmanary amerial
hypertension: PePH=portepulmenary bypertension; PYR=pulnanary vaseular resistance;
SBP=systolic blood pressure; WHO=Wedd Health Organization.

Risk scores range from 0 (lowest risk) to 22 (highest risk)

SUM OF ABOVE

’7

(Starting Score)

= RISK SCORE

L

VERY
HIGH RISK HIGH RISK

RISK SCORE i

AVERAGE MODERATE
1-7

10-11

FREDKG 95%-100%

1YEAR SURVIVAL 90%-<95%

United
Therapeutics

E v iR oPFE LI M TED

85%—<90%

EU/REM/JUL12/248{1). Date of preparation: July 2013,

70%—<85%

<70%

Kalk. rizikové skore 0-22
Prumeérné REVEAL skore 7.4

h
h

|
WHO Group | PAH Subgroups
APAH-CTD —- 159 <001
APAH-PoPH —— 360 <.001]
FPAH 217 0012
[Demographics and Comorbidities
Renal Insufficiency — 190 <.001|
Males Age > 60yrs = 218  <.001]
INYHA/WHO Functional Class.
" 042 0.039
e —— 141 0.009
w —r 313 <001
tals
Heart Rate > 92bpm = 139 0.009)
Systolic BP < 110mmHg —o 167 <001
MWD
Z 440m s 0.58 0.008)
< 165m — 168 <001
[BNP
<50t pg/mL e 050 0.003
=180t pg/mL = o 197 <001
w
Pericardial Effusion; Any i 1.35 0.014)
DLCO
% Predicted DLCO z 80 0.59 0031
% Predicted DLCO < 32 —— 146 0.018
[RHC
mRAP > 20 mmHg 179 0.043]
PVR > 32 Wood Units 408 <001
W14 2 1 2 4 8
(Reduced Risk) €—  —> (Increased Rigk)
Hazard Ratios and 85% Confidence Intervals

Benza RL; Miller DP; Gomberg-Maitland M; Frantz RP; et al. Predicting survival in pulmonary arterial hypertension: insights from the Registry to Evaluate Early and

Long-Term Pulmonary Arterial Hypertension Disease Management (REVEAL). Circulation. 122(2):164-72,2010Jul 13.
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DIAGNOZA
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Screening plicni hypertenze

f staticke scrligralie perfuze +

Perf-RP O

Venti-AP Venti.RP O Venti-L PO Venti.-P A

European Heart Journal Adt Access i 15,2015

@ Eiwopein Heart Joural ESC/ERS GUIDELINES @

d0i:10.1093/eurheartj/ehv317

2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint 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: Association for European Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT)

Clinical suspicion

l

Echo: TR >2.8 m/s and >3 months of
therapeutic anticoagulation

!

|

! '

At least
Negative Indeterminate - segmelntal
or larger=sized
defects
CTEPH CTEPH CTEPH
ruled out uncertain likely

ey
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Echokardiografie - klicové screeningové vysetreni

[28/11/2013 14:07:23
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Right ventricla/
left ventricle basal
diameter rato >1.0

Right ventricular
outflow Doppler
acceleration time
<105 msec andlor
midsystolic notching

Inferior cava diameter
=21 mm with
decreased inspiratory
collapse (<50 % with
a sniff or <20 % with
quiet inspiration)

Hattening of the
interventricular
septum (left ventricular
eccentricity index

=1.1 in systole and/or
diastole)

Early diastolic
pulmonary
regurgitation velocity
>2.2 misec

Right atrial area
(end-systole) =18 cm?

PA, diameter =25 mm.

p Heart Journal Ad Access i 15,2015

ESC/ERS GUIDELINES @

European Heart Journal
d0i:10.1093/eurheartjlehv317

2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint 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: Association for European Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT)

Vmean

Pmax

Pmean 51.42 mmHg
Env.Ti  519.03 ms
VTl 174.24 cm
HR 115.60 BPM

"y Fl“ n‘h\‘nn' ,

u.
s
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Morfologie a funkce pravé komory

@ European Heart Journal — Cardiovascular Imaging (2015) 16, 233-271 POSITION PAPER

EEEEEEE N doi:10.1093/ehjci/jev014

IIIIIIIII

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging
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@ European Heart Journal — Cardiovascular Imaging (2015) 18, 233-271 POSITION PAPER

doi-10.1093/ehjciljev014

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society of
Echocardiography and the European Association

Rozméry DUTINY pravé komory of Cardiovascular Imaging

RV linear dimensions (inﬂow)'

RY areas (inflow)

Table 8 MNormalvalues for RV chamber size
End-diastolic area (EDA)

Parameter Mean + SD MNormal range
RV basal diameter (mm) 33+ 4 25-41
RV mid diameter {mm) 27 +4 19-35
RV lengitudinal diameter (mm) 7146 59-83
RWOT PLAX diameter (mm) 25+ 125 20-30
RWOT proximal diameter (mm) 28435 21-35
RVOT distal diameter (mm) 2+125 17-27
RV wall thickness (mm) 3+1 1-5
RVOT EDA (cm”)
. 3DE RV volumes Men 17 + 35 10-24
# o b | [oT— Women 1443 8-20
5 T il Tricuspid valve RV EDA indexed to BSA (cmz.fm2)
’ L Men 88+19 5-126
-ﬁ..:'“& ‘ Women BO4+175  45-115
Noo RVESA (o)
[REECE Men 943 3-15
Women 742 3-1
RV ESA indexed to BSA (em*/m”)
Men 47+ 135 20-74
AvoT ORtal |
Women 40 +1.2 1.6-64
RV EDV indexed to BSA (mL/m?)
RV wall thickness Men 61413 35-87
‘Women 53 + 105 32-74
RV ESV indexed to BSA (mLfmz)
AV EDWT =3 e Men 27 + 85 10-44
‘Women 2247 8-36
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Echocardiographic imaging

RV global function
Pulsed Doppler RIMP

RV global systolic function

RIMP (Teiindex) by pulsed
Doppler:
RIMP = (TCO ~ ET)/ET

RIMP by tissue Doppler:
RIMP = (IVRT + VCT)/
T=(TCO — ET)ET

RV FAC in RV-focused apical
four-chamber view:
RV FAC (%) = 100 x (EDA
ESA)EDA

Fractional RV volume change
by3DTTE

RV EF (%) = 100 x (EDV —
ESV)/EDV

Recommended methods  Advantages

Prognostic value

Less affacted by
heart rate

Less affected by
heart rate
Single-beat
recording with no
need for R-R
interval matching

Established
prognostic value
Reflects both
longitudinal and
radial compenents
of RV contraction
Correlateswith RV
EF by CMR

Includes RV
outflow tract
contribution to
overall function
Correlates with RV
EF by CMR

Limitations

e Requires matching for R-R
intervals when
measurements are
performed on separate
recordings

Unreliable when RA
pressure is elevated

* Unreliable when RA
pressure is elevated

* Neglects the contribution
of RV outflow tract to
overall systolic function

* Only fair inter-observer
reproducibility

« Dependent on adequate
image quality

« Load dependency

 Requires offline analysis
and experience

* Prognostic value not
established

@ European Heart Journal — Cardiovascular Imaging (2015) 16, 233-271

oi10.1093/ehicifjev014

POSITION PAPER

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging

Echocardiographic imaging

RV longitudinal systolic function
TAPSE

Recommended methods

Tricuspid annular .

longitudinal excursion by
M-mode (mm), measured  ®
between end-diastole and
peak systole

Proper alignment of

M-mode cursor with the
direction of RY

longitudinal excursion

should be achieved from

the apical approach.

Peak systolic velocity of .
tricuspid annulus by .
pulsed-wave DTl(cm/sec), o

obtained from the apical
approach, in the view that
achieves parallel alignment
of Doppler beam with RV
free wall longitudinal
excursion

Peak systolic velocity of .
tricuspid annulus by color
DTI (cm/sec)

Peak value of 2D
longitudinal speckle .
tracking derived strain,
averaged over the three
segments of the RV free

wall in RV-focused apical
four-chamber view (%)

Advantages

Established

prognostic value
Validated against
radionuclide EF

Easy to perform
Reproducible
Walidated against
radionuclide EF
Established
prognostic value

Sampling is
performed after
image acquisition
Allows multisite
sampling on the
same beat

Angle independent
Established
prognestic value

Limitations

* Angle dependency
® Partially representative of
RV global function®

Angle dependent

Not fully representative of
RV global function,
particularly after
thoracotomy, pulmenary
thromboendarterectomy
or heart transplantation

Angle dependent

Not fully representative of
RV global function,
particularly after
thoracotomy, pulmonary
thrombendarterectomy or
heart transplantation
Lower absolute values and
reference ranges than
pulsed DTIS" wave

» Requires offline analysis

* Vendor dependent
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European Heart Journal Advance Access published September 15, 2015

I.-'. @ ELII'OPEJH Haaﬂ]ournal ESC’ERS GUIDELINES .

doi:10.109 3/eurheartjfehv317

12015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS)

<28 or not
measurable

19-34

Intermediate

Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT)

PLICNi HYPERTENZE NEPRAVDEPODOBNA

Rychlost trikuspidalni regurgitace < 2.8 m/s
Odhad PASP <36 mmHg

Bez pritomnosti hypertrofie, normalni morfologie a systolicka funkce pravé komory

PLICNi HYPERTENZE MOZNA

Rychlost trikuspidalni regurgitace < 2.8 m/s
Odhad PASP <36 mmHg

Suspektni hypertrofie, dilatace a/nebo systolicka dysfunkce pravé komory

PLICNi HYPERTENZE PRAVDEPODOBNA

Rychlost trikuspidalni regurgitace > 2.8 m/s
Odhad PASP >36 mmHg

Evidence/absence pritomnosti hypertrofie, dilatace a systolické dysfunkce pravé

komorx
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Ventilacné-perfuzni scintigrafie plic —
zakladni screeningoveé vysetreni CTEPH (nikoliv CTA plicnice)

FPrcillacove Zpracovani siahicke sointigralie perure + ventiiace phc

Perf. -AP Perf-RP O Perf.-LP O Perf- PA

.

Venti- AP Venti-R P O Venti-L PO Venti-P A
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Ventilation—Perfusion Scintigraphy Is More
Sensitive than Multidetector CTPA in Detecting
Chronic Thromboembolic Pulmonary Disease as a
Treatable Cause of Pulmonary Hypertension

Nina Tunariu', Simon J.R. Gibbs?-?, Zarni Win4, Wendy Gin-Sing2, Alison Graham?, Philip Gishen!, and

Adil AL-Nahhas3+4

'Department of Radiology. Hammersmith Hospital, London, United Kingdom,; 2Departmem of Cardiology, Hammersmith Hospital,
London, United Kingdom; Imperial College, London, United Kingdom,; and *Department of Nuclear Medicine, Hammersmith Hospital,

London, United Kingdom

2
#

”
: .

J Nucl Med 2007; 48:680-884

TABLE 1
Summary of V/Q Scans and CTPA Results

s

viQ CTPA
Low Intermediate High
Group probability probability probability Negative Positive

A = 78) 2 1 75 38 40
Bin=149) 134 7 8 148 1
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2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS)

— — o — Endorsed by: Association for European Paediatric and Congenital
I a g n o S I C y a g o rl m u S Cardiology (AEPC), International Society for Heart and Lung

Transplantation (ISHLT)

Symptoms, signs, history suggestive of PH

i e ( Peak tricuspid Presence of Echocardiographic
regurgitation other echo  probability of pulmonar
1 velocity (m/s) ‘PH signs™ hypertension

Consider other
measurable
Signs of severe PH/IRY
dysfunction

VIQ scan® Refer to PH Yes
Mismatched perfusion defects? expert centre

High or intermediate Low

Consider left heart disease and lung diseases
by symptoms, signs, risk factors, ECG,
PFT+DLCO, chest radiograph and HRCT,
arterial blood gases (Table 9)

No Low

Diagnosis of left heart diseases or
lung diseases confirmed?

Mot required

CTEPH possible: RHC (Table 10)
CT pulmonary angiography, mPAP >25 mmHg, PAWP
RHC #- Pulmonary Angiography e <15 mmHg, PYR >3 Wood units

‘Without risk factors or With risk factors or
Epmbabllltyof PH associated condition for PAH Class*  Level® associated conditions for Class®
PAH or CTEPH"

Low Alternative diagnosis should be | | Echo follow-up should be
considered | considered

Alternative diagnosis. echo follow-up, |
should be considered Further assessment of PH including
Further investigation of PH may be | " RHC should be considered® |
considered”

Further investigation of PH | Further investigation of PH*
(including RHC*) is recommended including RHC is recommended

Heritable Idiopathic Idiopathic Heritable
PVOD/PCH PYOD/IPCH PAH PAH
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Pravostranna
katetrizace - test akutni
vazoreaktivity
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SCREENING
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DETECT algoritmus screeningu PH u pacientti se SSc

Step 1 Step 2

6 non-TTE parametri:
FVC % pred./DLCO % pred.
Anti-centromere antibodies
Telangiectasias

Step 1 rizikoveé skore

plus 2 TTE parametry:
- RA area

- TR rychlost

NT-proBNP
ECG: Right axis deviation
Serum urate (uric acid)

ANO ANO

Rizikové skore > 300? —— Rizikové skore > 35? e

BEZ INDIKACE TTE BEZ INDIKACE RHC

DLCO: Diffusing capacity of the lungs for carbon monoxide; ECG: Electrocardiogram; FVC: Forced vital capacity; NT-proBNP: N-
terminal prohormone brain natriuretic peptide; RHC: Right heart catheterisation; SSc: Systemic Sclerosis; TR: Tricuspid regurgitati

I. INTERNT KLINIKA
Coghlan JG, et al. Ann Rheum Dis 2014; 73:1340-9. KARDIOLOGIE
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TERAPIE
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European Heart Journal Advance Access published September 15, 2015
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Determinants of prognosis*

(estimated |-year mortality) High risk >10%

Clinical signs of right heart failure : Present

Progression of symptoms No Rapid

Syncope No Orccasional syncope® Repeated syncope*

WHO functional class L 1] v

MWD >440 m 165440 m <|e5m

Peak VO, =15 ml/minfkg Peak VO PeakVO; <11 ml/min/kg
Cardiopulmonary exercise testing (=65% pred.) 1 1=15 mil/minfkg (35-65% pred.) (<35% pred.)
VENVCO, slope <36 VE/VCO; slope 36449 VEWVCO; slope 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/l NT-proBNP 3001400 ng/l NT-proBNP >1400 ngl

MNT-proBMP plasma levels

1
RA area <18 cm? RA area |8-26 cm

Imaging (echocardiography, CMR imaging) No pesricardiat shusion No or minimal, pericardial
effusion

RA area >26 cm’
Pericardial effusion

RAP <8 mmHg RAP 814 mmHg RAP >14 mmHg
Haemodynamics Cl1 =2.5 lmin/m* Cl 2.0-2.4 l/min/m? Cl <2.0 I/min/m?
SvO, >65% SvO; 60-65% SvOD, <60%
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Plicni hypertenze -
terapeuticky algoritmus a cile
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General measures

Treatment naive PAH confirmed by (Table 16)
patient expert center Supportive therapy
l (Table 17)

CCB Therapy Acute vasoreactivity test
(Table 18) Vasoreactive (IPAH/HPAH/DPAH only)
ﬁ Non-vasoreactive ¢

Low or intermediate risk High risk

(WHO FC II-1ll) (WHO FC IV):
' v v

Initial oral Initial combination

combination®
(Table 20)

'

” Inadequate clinical response
> (Table 15)

:

Double or triple sequential combination
(Table 21)

including i.v. PCA®
(Table 20)

Consider referral for
> lung transplantation

Inadequate clinical response

(Table 15)

:

Consider listing for lung transplantation®
(Table 22)
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Treatment Goals of Pulmonary Hypertension
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Hanno H. Leuchte, MD,§ Michael A. Mathier, MD,|| Sanjay Mehta, MD,

Massimillano Palazzini, MD,# Myung H. Park, MD," Victor F. Tapson, MD,t

Olivier Sitbon, MD, PuDt1

Functional class

lerll
Echocardiography/ CMR

Nomal/near-normal RV size and function
Hemodynamics

Momalization of RV function (RAP <8 mm Hg and © =2.5 to 3.0 |/ min/m?)
G-min walk distance

=380 to 440 m; may not be aggressive encugh in young Individuals
Cardiopulmonary exercise testing

Peak VO: >15 ml/min/kg and EqC0s <45 Vmin/1/ min
B-type natriuretic peptide level

Momal

Cl = cardiac index; CMR = cardiac magnetic resonance; EqC0, = ventilatory equhalent for carbon
dioxide; PAH = pulmonary arterdal hypertension, RAP = right atdal pressure; RY = right ventricular;
VO, = peak oxygen consumption.
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A. Konvencni a podplirna terapie
|

- Blokatory kalciovych kanall

« Diuretika
- Antikoagulacni terapie

« Rehabilitace
« CAVE: téhotenstvi

- DDOT
« Terapie syndromu spankove apnoe - CPAP
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B. Specificka farmakoterapie — cile
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v

Endotelinova cesta

Prostacyclin

Prostacyklinova cesta

ERA PDES Inhibitors

Lumen
cévy

Endotelové
bunky Cesta oxidu dusnatého

Arachi ostaglandin I,

f:ct;,t;l,i-n;\ Prostacyclin
\ Endotelin-1 Nt oxid (prostaglandin I,)
| S itric oxide ® Deriovaty
Antagoniste ;
\ endgteun_ b ; cAMP™— prostacyclinu

: Endotelin. ' Exogenni NO
= © cGMPg

receptor B

Phosphodiesterase .
Popes o Vasodilata

" receptoru
, Vasodilatace a

o

Butiky hladké svaloviny Inhibitor

fosfodiesterazy 5

Humbert; NEJM (2004) I. INTERNT KLINIKA

KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC




Monoterapie
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Class™Level®

Measure/treatment
WHO-FC Il
Calcium channel blockers ' c
Endothelin receptor antagonists Ambrisentan A
Bosentan
Macitentan®
Phosphodiesterase type 5 inhibitors Sildenafil
Tadalafil
Vardenafil®
Guanylate cyclase stimulators Riociguat
Prostacyclin analogues Epoprostenol | Intravenous®
lloprost Inhaled
Intravenous®
Treprostinil | Subcutaneous
Inhaled®
Intravenous’
Oral®
Beraprost®

| WHO-FC Il

IP receptor agonists

Selexipag (oral)®

WHO-FC IV

> 000 o 0o 0 0

60600 o
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Kombinacni lécbha
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Ambrisentan +

radalafil®

Other ERA +
PDE-5i Macitentan
added to
Bosentan + sildenafil®
sildenafil + Riccmst added
i L iociguat adde
o i to bosentan
Bosentan 4 L. - - Selexipag®
epoprostencl added to ERA
Other ERA or andfor PDE-5i*
PDE-5i 4+ Sildenafil added
s.c. treprostinil to epoprostenol
Other ERA or Treprostinil
PDE-5i + other inhaled added
i.v. prostacyclin to sildenafil or
analogues bosentan L
lloprost inhaled
added to
bosentan

Inicialni

Sekvencn/

Tadalafil added |}
to bosentan

Ambrisentan
added to
sildenafil

Bosentman
added to
sildenafil

Sildenafil added |
to bosentan

Other double
combinations

Other triple
combinations

Riociguat added
to sildenafil or
other PDE-5i
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Transplantacni lécba
|

Indikovana u pacientl s neadekvatni klinickou odpovédi na zavedenou a
maximalizovanou farmakoterapii PAH

Casovani k vySetfeni se zdmérem zarazeni na WL LTx je uréeno nejen vstupnimi
symptomy, naslednou odpovédi na specifickou l1écbu PAH, ale i dalSimi
prognostickymi markery PAH (etiologie)

1 yvear5 years 10 years

Pitsturgh (Toyoda 8 [7/5| 66
etal , 2008 [74])
Pans (Fadeletal, M |52 43
2010 [75])
Toromnto {de Pertot 78 45
etal, 2012 [76])
Viena (Klepetko, 73 | 71

data, —
2011}

J Am Coll Cardiol. 2013;62(25_S):. do0i:10.1016/j.j .2013.10.031 ¢
m Coll Cardio (25.5):. doi /3-Jace I. INTERNT KLINIKA
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Balonkova septostomie
|
Atrialni septostomie - balloon atrial septostomy (BAS) je intervencni
procedura, ktera je indikovana v ramci paliace nebo premosténi k LTx u
pacientl s PAH ve funkénim stadiu WHO/NYHA 1V s refrakternim
pravostrannym srdecnim selhanim a rekurentnimi synkopami.
Cilem intervence je zvyseni srdecniho vydeje za cenu systémové desaturace.
Saturace (spO2) by neméla po vykonu klesnout o vice nez 10 %.
Hemodynamickym dlisledkem septostomie okolo 5-8 mm priiméru je
zvyseni srdeCniho vydeje o 20-25 %.
Vykon je kontraindikovan pri RAP> 20 mm Hg a pfi sp0O2 < 80 %.
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