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* Pevuatikn MS: ivmon,
acPecstonoinon, mtayvvon yYAwyi
KO TAYVVGT)-GUYYOVELGT] TEVOV:
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Pevpatikn artodoyia (40% tov acOevav pe RHD), omavia cuyyevig

Pevpotikodc mopetog (2 dexaetiec) =2 Atdyvtn mdyvvon YAoyivoy,
GUYYMDVELCT] TEVOVTIOV YOpo®V Kot Bpdyvven => "fish-mouth" valve

Aidtaon LA ko AFi1b
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2touo MV 4-6 cm2. Xe cofapn MS <2 cm?2
PG (pressure gradient) om6 LA o LV

MVA (MV area) < 1 cm2, ("critical" MS), LA pressure 25 mmHg tovAdyioto

amorteiton yio ototripnomn 1o KAOA
T LAP => T PCWP => §Honvou

T HR (my.Afib) => Bpdyvvon dwactoric => T PG => dHonvoua
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L eoiwendoi

e LV diastolic pressure & EF = normal in isolated MS

» Sinus rhythm => T LA & PA wedge pressures (T atrial
contraction-a wave) & Bpoaodcio tTwon T0V Y

* IIpoooevuTiKd £YKOTAGTOGT LOVIUNG TTVEVUOVIKNG
véptaonc (T PAP) =>T RV end-diastolic pressure &
volume

o« Advvapio T KAOA oty doknon (6tav T PAP, kot otnv
npeuia) => KOTWON



| BZ5

mm Hg

s LY == LA |
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m Pild M5
= Spverg MS

Aortic pressure

LV pressure

LA Mitral stenosis
pressure Severe
I|I
L | [ ||I
I Ll ]
AV MS NL > NLMS
closure “——— Time e
MV opening MV closure

— 40 mm Hg

0 mm Hg

Mormal .

Mild MS I INN“MMM“MNM“

Severe MS
A, P, OS

Sp

Copvright © 2005 by Elsevier Inc.
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(1) odntuch petédoon T mieonc LA

(2) Vomaomn TvevuovIK®OV aptnpoiny (reactive pulmonary

hypertension)
(3) AlueGO olonUa TOYOUATOV ayYEI®V

(4) Opyovikég amo@pakTiKeES PAAPEC

— Amotéleopna: TR & PR & right-sided heart failure
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| Zivon prposiois Sriopat

Avomvola — Bryog — alpoOmTTLON

OpBonvoira — NIIA — OIIO

Afib => tayeio emoeivoon

[Ivevpovikég AoUMEELS

[Tvevpovikéc euBoreg - ZuoTNUOTIKEC EUPOAES
XapnAn mopoyn

[Ivevpovikn vaeptoon



Epvbpotnto napeimv

T JVP (a wave e PHT)
VAT
RV won (owdtaon RV ce PHT)

ArootoMKOC poiloc KopLENC
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S1 ovvatdc

P2 evioyvuévoc, ovyacuog S2 (PHT)

Pulmonary systolic ejection click (PHT)

KAayyn owavoicemc (OS) otnv ekmvor], Kapolakt) Kopuem,
uetd tov A2 (0.05-0.12 s)

OS-A2 owdotnua, £voeiEn Papoutntoac MS

AlocTolMKd evonua (evioyvon pe AGKNGT), TPOGVGTOAIKT)
evioyovon

Hroatoueyaiia, otonua, misvpitikéc cvroyég, aokitng (PHT)



| BZ5

— KXloyyn owavoiEems: onpaivel un cofapr| oté€voon prpogoovg,

otav to A2-OS Bpayvveta, n 6tEVOON givon To coPapn) KTOG
oV VITAPYEL OLOGTOAIKT) dvoAELlTOVPYia ap. KOhiog ( Bpayels

KOPOLOKOL KOKAOT=>TpMm1un otavolcn MV=> Bpdyvvon A2-OS).
— Ilepikaporakdg KTOTOC .
— MOEwpa (tumor plop) #]

— Mnyovikn UITpOELONG
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e Mild

Severe

Diastolic Filling Murmur (Rumble)
Mitral Stenosis
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AvoKaTOVOUT TVELUOVIKTC OUATOONG
Kerley "A" lines
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Kerley "B" lines
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T nvev LLOVIKT, ayYEloKn EpriLmotn Tvevudvay (P



Copyright © 2005 by Elsevier Inc.

Copyright © 2005 by Elsevier Inc.
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Percentage
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Copyright © 2003 by Elsevier Inc.

Natural history of 159 patients with isolated mit
stenosis (solid blue line) or mitral regurgitation
(solid purple line) who were not operated on (ev
though the operation was indicated) compared
with patients treated with valve replacement for
mitral stenosis (dashed blue line) or mitral
regurgitation (dashed purple line). The expected
survival rate in the absence of mitral valve disea
is indicated by the upper curve (dashed black

line).
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TABLE 219-1 Summary of Useful Medical Treatments in Walvular Heart
Disease

Mitral stenosis FPenicillin prophvlaxis
Symptom against recurrent episodes
Control of rheumatic fever;
Anticoagulants to prevent
systemic

thromboembolism,



ach Advantages

Disadvantages

surgical valvotomy Inexpansive
Relatively simple
Good hemodyvnamic results in selected patients
Good long-term outcome

Mo direct visualization of valve

Only feasible with flexible, noncalcified val
Contraindicated if MR > 2+

Surgical procedure with general anesthesia

surgical valvotomy Visualization of valve allows directed valvotomy
Concurrent annuloplasty for MR is feasible

Best results with flexible, noncalcified valv
Surgical procedure with general anesthesia

replacement Feasible in all patients regardless of extent of
valve calcification or severity of MR

Surgical procedure with general anesthesia

Effect of loss of annular-papillary muscle
continuity on LV tunction

Prosthetic valve

Chronic anticoagulation

n mitral valvotomy Percutaneous approach

Local anesthesia
Good hemodynamic results in selected patients
Good long-term outcome

ventricular; MR = mitral regurgitation.
to Ch: Valvular Heart Disease, 2nd ed, Philadelphia, WB Saunders, 2004, p 2906,

Copyright © 2005 by Elsevier Inc.

Mo direct visualization of valve

Only feasible with flexible, noncalcified val
Contraindicated if MR > 2+
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Early inflation

Copyright © 2005 by Elsevier Inc.

Full expansion
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BoaAProomAacTtik

Sl T B

Mean gradient, 11 mm Hg Mean gradient, 4 mm Hg

mi e I A o B B B

Before valvuloplasty After valvuloplasty ¢

Copyright © 20035 by Elsevier Inc.
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BoaAProomAacTtik

) 5 5 ¥
5 T ? = Mitral valve area before and 6 months and 7 years after valvoton
o in a prospective, randomized trial of balloon mitral valvotomy
_ (BMYV, yellow bars), open surgical mitral commissurotomy (OM(
gl purple bars) and closed mitral commissurotomy (CMC, blue bars
: | At 6 months and 7 years, the results of BMV were equivalent to
Ea those of OMC, and superior to those of CMC.
2

Baseline 6 months 7 years .

Copyright © 2005 by Elsevier Inc.
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BoaAProomAacTtik

Survival (%)

| T
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Copyright © 2005 by Elsevier Inc.

Long-term survival (A) and event-free survival (B) af
balloon mitral valvotomy for 879 patients who were
stratified by baseline echocardiographic morphology s:
< 8 (blue line) or > 8 (gold line). Patients with the low:
echo score had a significantly better outcome initially :
over the next 12 to 13 years.
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Pulmonary circulation vs
Systemic circulation

Pulmonary Circuit Pulmonary circulation Systemic cir

Right pulmonary artery carries deoxygenated blood § carries oxygen:

| gft pulmunary arten from the right ventricle of from the left v

the heart to the lungs the heart to the

through the pulmonary body by th
artery

AN EENFEEEEEEEEEEEN EEEEEEEEEEEN
Carries oxygenated blood Carries deoxy
from the lungs to the left blood from th
atrivm of the heart by the the right atrit

ngl’l‘[ atrium LEﬂP”' pulmonary vein heart by the su

Left atriu inferior vel

Right pulmonary veins

Right ventricle

Composed of pulmonary Composed of

artery and pulmonary and superior v

r i q SiYTL ! i
2101 Blood Flow Through the Heart” By OpenStax College vemn aorta, and oth

- Anatomy & Physiology, 2013 blood ves
A EEEEEEEEEEEEEEEEER EEEEEEEEEEDN

Carries blood to the Carries b
lungs throughout t
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Characteristic intracardiac pressure waveforms during
passage through the heart

Parameters -

Central venous pressure (CVP)

Right atrium pressure (RAP) mean

Right ventricle pressure (RVP) systolic N

m monary artery pressure )

SYSTOIC
mean
diastolic

-

N M\_

Pulmonary wedge pressure (PCWP) :
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Definitions of pulmonary hypertension subtypes and their
occurrence in ACHD (1)

Pulmonary Hypertension in Adult Congenital Heart Disease
Haemodynamic Clinical settings
characteristics”

Pulmonary Hypertension {Mean PAP >20 mmHg ] All
(PH)

Definition

mPAP = 2/3 dPAP + 1/3 sPAP

Where:

MPAP= mean pulmonary artery pressure
dPAP = diastolic pulmonary artery pressure
SPAP = systolic pulmonary artery pressure

@ESC

European Society
of Cardiology

©ESC

d ideli 2020 ESC Guidelines for the management of adult congenital heart disease (ACHD)
www.escardio.org/guidelines (European Heart Journal 2020 - doi/10.1093/eurheartj/ehaa554)
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Comprehensive clinical classification of pulmonary hypertension

3. Pulmonary hypertension due to lung diseases

1. Pulmonary arterial hypertension

and/or hypoxia

1.1 Idiopathic

1.2 Heritable 3.1 Chronic obstructive pulmonary disease

1.2.1 BMPR2 mutation 3.2 Interstitial lung disease

1.2.2 Other mutations 3.3 Other pulmonary diseases with mixed restrictive and
1.3 Drugs and toxins induced obstructive pattern
1.4 Associated with: 3.4 Sleep-disordered breathing

1.4.1 Connective tissue disease 3.5 Alveolar hypoventilation disorders

1.4.2 human immunodeficiency virus (HIV) infection : : :
1.4.3 Portal hypertension 3.6 Chronic exposure to high altitude

1.4.4 Congenital heart disease (Table 5) 3.7 Developmental lung diseases (Web Table III)
1.4.5 Schistosomiasis

4., Chronic thromboembolic pulmonary hypertension

and other pulmonary artery obstrictions

;mlmmaru mmwmtm - 4.1 Chronic thromboembolic pulmonary hypertension
'1, : Idinpai;ﬂc = 4.2 Other pulmonary artery obstructions

1".2 Heritabl 4.2.1 Angiosarcoma
x 1'gnlaEII?2AK4 pai 4.2.2 Other intravascular tumors
2. mutaton 4.2.3 Arteritis

1'.2.2 Other mutations 4.2.4 Congenital pulmonary arteries stenoses
1".3 Drugs, toxins and radiation induced 4.2.5 Parasites (hydatidosis)
1".4 Associated with:

1".4.1 Connective tissue disease g2 : E
1".4.2 HIV infection multifactorial mechanisms

5. Pulmonary hypertension with unclear and/ or

TR R T T e e T ; 5.1 Haematological disorders: chronic haemolytic anaemia,
EM puimonary hyperiension or tne myeloproliferative disorders, splenectomy

BENE 5.2 Systemic disorders: sarcoidosis, pulmonary
2. Pulmonary hypertension due to left heart disease histiocytosis, lymphangioleiomyomatosis
5.3 Metabolic disorders: glycogen storage disease,

2.1 Left ventricular systolic dysfunction Gaucher disease, thyroid disorders

2.2 Left ventricular diastolic dysfunction 5.4 Others: pulmonary tumoral thrombothic

2.3 Valvular disease microangiopathy, fibrosing mediastinitis, chronic renal

2.4 Congenital/acquired left heart inflow/outflow tract failure (with/without dialysis), segmental pulmonary
obstruction and congenital cardiomyopathies hypertension

i

2.5 Congenital/acquired pulmonary veins stenosis rlr

EUROFEAN

www.escardio.or EOCIETY OF
g European Heart Journal 2016:37;67—119 -doir10.1083/eurheartj/ehva17 CARCHOLOGY

European Respiratory Journal 2015 46: 903-975;
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Galie N et al Eur Heart J 2004; 25: 2243-2278
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| ZT164dI10 Mepiypaen |

AoBeveic TTou dgv €XOUV CUNTITWHATA KOl OTOUG OTTOIOUG N
ouvnBIohEVN QUOIKE dpaaTnpPIOTNTa dEV TTPOKAAEI dUOTIVOIQ,
KOTTwOon A TTOVO 0TO Bwpaka

AoBeveic TTou dev aloBAavovTal duoPopia o€ OUVBNAKES
QvATTaUOoNG, aAAG €XOUuV CUNTITWHATA 0€ ouvnBIouEvn QUOIKNA
dpaaoTnpIloTnTA

AoBeveic TTou dev aloBdavovTal duoPopia o€ OUVBNAKES
AvATTAUONG, aAAG £XOUV CUNTITWPATA OTAV KATABAGAAOUV
TTPOOTIABEIa HIKPOTEPN ATTO TN ouvnNBIouEVN

A0BevEiC TTOU £XOUV CUUTITWHOTA OKOUA KAl 0€ OUVONKEC
avaTtTauong j

Barst RJ J Am Coll Cardiol 2004; 43(Suppl S): 40S-47S



Diagnostic investigations utilised in patients with PH

* Electrocardiogram

* Chest radiograph

» Echocardiography

* Pulmonary function tests and arterial blood gases

« Ventilation/perfusion lung scan

« High-resolution computed tomography, contrast enhanced computed tomography

« Cardiac magnetic resonance imaging

» Blood tests and immunology

« Abdominal ultrasound scan

» Right heart catheterization and vasoreactivity

* Pulmonary Angiography

EUROPEAN
RESPIRATORY
SOCIETY

. EURCOFEAN
www.escardio.or SOCIETY OF
g European Heart Journal 2016:37;67—119 -doi-10.1083/eurheartj/ehva17 CARTHOLOGY

European Respiratory Journal 2015 46: 903-975;
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duaioAoyiko

EniBapuvon Twv de€iwv
kapdlakwVv KolAoTnTwV (right
ventricular hypertrophy and
strain )

. Tachycardia

Dominant R wave in the lead V1
Right axis deviation
Right bundle branch block

. T wave inversion
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AiQTO0N TTVEUPOVIKNG apTnpiag

Kapdiakn diataon

1. Galie N et al Eur Heart J 2004; 25: 2243-2278
2. BarstRJ et al J Am Coll Cardiol 2004; 12(Suppl S): 40S-47S



To vrepnyoypaenuo Doppler givar 1o apyiko

— = Enlarged RA and RV
= tricuspid regurgitation

= PASP
= mPAP
Ve

MI:1.1 | ;1.6
53 1.6/3.2 . 1.6/3.2
24 JAN e B4

fE1217MYR1
DE YACHIEERY ;

GAIMW 55
COMP 65




Echocardiography in PAH

Iricuspid regurgitation (TR)

TR jet velocity (v)

Syst PAP= Right Ventricular Systolic Pressure
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Echocardiographic probability of pulmonary hypertension
in symptomatic patients with a suspicion of pulmonary
hypertension according with PTRV & additional signs

Peak tncuspid regurgitation velocity Presence of other echo Echocardiographic probability
(mls) “PH signs” of pulmonary hypertension

=2 8 or not measurable
29-34

Intermediate

A: The ventricles B: Pulmonary artery C: Inferior vena cava and
right atrium
Right ventricle/ left ventricle basal Right ventricular outlflow Inferior cava diameter >21 mm
diameter ratio >1.0. Doppler acceleration time with decreased inspiratory
<105 m/sec and/or midsystolic | collapse (<50 Y%with a sniff or <20
notching. % with quiet inspiration).
Flattening of the interventricular Early diastolic pulmonary Right atrial area (end-systole)
septum (left ventricular eccentricity regurgitation velocity >18 cm?.
index >1.1 in systole and/or diastole). | >2.2 m/sec.
PA diameter >25 mm..

www.escardio.org

EDCIE'I"I" GF.
European Heart Journal 2016:37;67—119 -doi-10.1083/eurheartj/ehva17 CARDHOLOGY =
European Respiratory Journal 2015 46: 903-975;



>nuavTikn d1ataon Tou de€iou
kKOAnou (RA) kai Tng de&lag
kKolAiac (RV) pe ocuunieon TnG
aploTepnC KolAiac (LV)

Evkapola Afwn nou aneikovidel
dlateTapevn RV pe eninedwon
TOU JECOKOIAIQKOU
dlaPppayuaToc, nou npocdidel
Hop@oAoyia ‘D’ otnv LV
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PEL VO, OVIYVEDCEL TOPEYYVUATIKN VOGO TMWV TVELUOV®DV

aueon nveupovonadeia (NepiopioTIKOU TUMOU)
ipuonua (XAI)

VEUMOVIKN TPIXOEIDIKN AIUAYYEIWNATWON
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JLIKOC EAEYXOC
0€10IKN AEITOoUpyia

&N ano HIV

¢ ouvdeTikoU 1oTou (ANA, ANCA)

1. Galie N et al Eur Heart J 2004; 25: 2243-2278
2.Yap LB et al Chest 2004; 126: 1330-1336
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“KKPIVETAI ano TIG KOIAIEG
NG KCIp5ICIC O]s cmavmcm
TNV 6|C|Taor| TWV AgiwV
JUTKWV IVOV

\EIKTNC KapdIaKnG
IVENAPKEIAC

1pOYVWOTIKOG OEIKTNG
niBiwong

(pnolpo oTn NPWIKN
)lavaor] NG PAH, w¢
MHEOOG aluoéuvapmoq
YEIKTNG KAl yia TNV
JElo)\oynon ™G
1VTanokpiong otn Bepaneia

.. -
/  Sympathetic

T~ Reduced
- cardiac output

impairing my qu I. )

myocardium

Natriuretic
peptides

Cytol

-

S
Cytokines impairin
myocardial\i’unctio

Proinflammatory
cytokines



NoIgonolEiTal yia Tn d1ayvwon

] Li10Ta O 01 .Jul 01
avng. =2 Shdhien 2:0LEE pm

ATL

Map 3 i —
: - 150dBIT 3 e
HNaTIkNG Kippwaong Farsict fad

NMuAaiac unéptaonc o RpEhe




| BZ5

O 0e&10¢ xabet

OloLOC ELVOL N OLOLY VO TIKY

SA node

Right
atrium

l\ Catheter

Inferior
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Right heart catheterization in pulmonary
hypertension
Recommendations Py

-~ =~

RHC is recommended to confirm the diagnosis of pulmonary arterial
hypertension (Group 1) and to support treatment decisions.

In patients with PH, it is recommended to perform RHC in expert
centres (Table 34) as it is technically demanding and may be
associated with serious complications.

RHC should be considered in pulmonary arterial hypertension
(Group 1) to assess the treatment effect of drugs (Table 12).

RHC I1s recommended In patients with congenital cardiac shunts to
support decisions on correction (Table 23).

{RHC is recommended in patients with PH due to left heart disease ]

(Group 2) or lung disease (Group 3) if organ transplantation is
considered .

When measurement of PAWP is unreliable, left heart catheterization
should be considered to measure LVEDP.

RHC may be considered in patients with suspected PH and left heart
disease or lung disease to assist in the differential diagnosis and
support treatment decisions.

Hypertension (Group 4) to confirm the diagnosis and support
treatment decisions.

RHC is indicated in patients with Chronic Thromboembolic Pulmonary]

EUROPEAN
RESPIRATORY
SOCIETY

EUROQFEAN

www.escardio.or EOCIETY OF
g European Heart Journal 2016:37;67—119 -doi-10.1083/eurheartj/ehva17 CARDHOLOGY

European Respiratory Journal 2015 46: 903-975;
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teristic intracardiac pressure waveforms
passage through the heart

RV PA

~ 40

= 20
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mmHg
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Parameters

Central venous pressure (CVP)
Right atrium pressure (RAP) mean
Right ventricle pressure (RVP) systolic

Pulmonary artery pressure (PAP)
systolic
mean
diastolic

Pulmonary wedge pressure (PCWFP)
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Diagnostic strategy

Recommendations

ﬂEchncardiugraphy is recommended as a first-line non-invasive diagnostic
investigation in case of suspicion of PH.

Ventilation/perfusion or perfusion lung scan is recommended in patients
with unexplained PH to exclude CTEPH.

Contrast CT angiography of the PA is recommended in the work-up of
patients with CTEPH.

Routine biochemistry, haematology, immunology, HIV testing and
thyroid function tests are recommended in all patients with PAH to
identify the specific associated condition.

Abdominal ultrasound is recommended for the screening of portal
hypertension.

Lung function test with DLCO is recommended in the initial evaluation of |
patients with PH.

High-resolution CT should be considered in all patients with PH.

Pulmonary angiography should be considered in the work-up of patients
with CTEPH.

Open or thoracoscopic lung biopsy is not recommended in patients with

EUROPEAN
RESPIRATORY
SOCIETY

EUROQFEAN

www.escardio.or EOCIETY OF
g European Heart Journal 2016:37;67—119 -doi-10.1083/eurheartj/ehva17 CARDHOLOGY

European Respiratory Journal 2015 46: 903-975;
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Diagnostic Algorithm for Pulmonary Hypertension (1)

Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 7)

High or intermediate Low

Consider other causes
and/or follow-up
ELICR)

Consider left heart disease and lung diseases
by symptoms, signs, risk tactors,
ECG, PFT+DLCO, choix radiograph and
HRCT, arterial blood gases (Table 8)

Diagnosis of left heart
diseases or
lung diseases confirmed?

Signs of severe
PH/RV dysfunction

No sign of severe
PH/RV dysfunction

V/Qscan

Mismatched perfusion
Treat underlying disease defects? Refer to PH expert centre J

Refer to PH expert centre J

. EURGFEAN
www.escardio.or SOCIETY OF
g European Heart Journal 2016:37;67—119 -doi-10.1083/eurheartj/ehva17 CARDIOLOGY =

European Respiratory Journal 2015 46: 903-975;
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Diagnostic Algorithm for Pulmonary Hypertension (2)

V/Q scan

Misniaisneu PEI;ﬂSiﬂn
defects?

Yes Refer to PH
expert centre

No

CTEPH possible:
CT pulmonary angiography,
RHC +/- Pulmonary Angiography

PAH likely Specific
diuguu&iiufesfs

Drugs - Toxin |

HIV

Heritable Idiopathic
PVOD/PCH PVOD/PCH

www.escardio.org

»

Idiopathic
PAH

RHC (Table 9) mPAP 225 mmHg,

CHD

Porto-
pulmonary

Schisto-
somiasis

Heritable
PAH

European Heart Journal 2016:37;67—119 -doiz10.1093/eurheartj/ehv317

European Respiratory Journal 2015 46: 903-975;

PAWP €15 mmHg, PVR >3 Wood units |

Consider
other causes

EURQFEAN
SOCIETY OF
CARDROLOGY *
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Pathogenesis of Pulmonary Arterial Hypertension

1. Vasoconstriction

Mainly mediated by an imbalance of vasoactive factors, i.e. an excess of vasoconstrictors
and a concomitant deficiency of vasodilating mediators.

Three major pathways have been described for this, through the action of prostacyclins,
endothelin-1 and nitric monoxide, all of which have been found to be dysregulated in
pulmonary hypertension.

2. Thrombosis
3. Remodeling

Uncontrolled proliferation, altered metabolism, clonal expansion, somatic instability and
resistance to programmed cell death.

All vascular cell types (endothelial cells, smooth muscle cells and adventitial fibroblasts)
are involved in pulmonary artery remodelling and are characterised by excessive
proliferation.

The pathogenesis of pulmonary hypertension — an update. Swiss Med
Wkly. 2015
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MV evapén TV CUNNTWHATWY JEXPI TNV avayvwpion Tng MAY
€l va peooAapnoouyv 2-3 €Tn

TN oTIyhn TNG dlayvwong, 75% Twv acbevwyv avnkouv o€
upyiko otadio III i IV kata NYHA/WHO

Z1adio Meprypaen

I AoBeveig TTou dev £X0UV CUUTITWHATA KAl OTOUG OTTOIOUG N cuvnBIouévn QUOIKY dpacTnpIoTnTa &gV TTPOKAAET dUOTIVOIa, KOTTWON 1)
TTOVO OTO BwpaKka

Il AcBeveig TTou dev ailcBdvovTal dua@opia oe ouvBnkeg avatmauong, aAAd £XOuv CUPTITWHOTA O ouvnBIoPEVN QUOIKY dpacTnpidTnTa

i AcBeveig TTou dev aioBavovTal ducPopia e GUVONAKES avaTTauang, aAAG £XOUV CUNTITWHATA OTav KaTaBdAAouv TTpooTTadeia
MIKPOTEPN aTTd TN ouvNBIoPEVN

\Y ACBevVEiIG TTOU £XOUV CUUTITWHATA KOO KOl O€ OUVONKEG aQVATTAUONG

Humbert M et al Am J Respir Crit Care Med 2006; 173: 1023-1030
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I kar II 5 €Tn
I1I 2,5 &
IV 6 UNVEC
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Mepiypaen

AcBeveig TToU dev £XOUV CUNTITWHATA KAl GTOUG OTTOIOUG N auvnBIguévn QUOIKN dpacTnEIdTNTA OEV TTPOKAAEI OUCTIVOIA, KOTTWON N
TTOVO 0TO BWpaka

AcoBeveig TTou dev aioBdavovTal duoPopia o€ GUVONAKEG avaTTauong, OAAG €XOUV CUUTITWHATA G€ ouvNBIoUEVN QUAOIKA dpacTnPIoTNTA

AcBeveig TTou dev aiocBdvovTtal duoopia ae ouvlBrkeg avdatrauong, aAAd Exouv cupTTTwpata 6tav KataBdAAouv TTpooTTdBeia
MIKPOTEPN aTTO TN oUVNBIouEVN

AoBeveig TTou £X0UV CUPTITWHATA AKOPO KAl 0€ GUVBRKES avaTTtauong

Humbert M et al Am J Respir Crit Care Med 2006; 173: 1023-1030
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PAH general treatment measures

Recommendations
It is recommended to avoid pregnancy in patients with PAH.

Immunization of PAH patients against influenza and pneumococcal
infection is recommended.

Psychosocial support is recommended in patients with PAH.

Supervised exercise training should be considered in physically
deconditioned PAH patients under medical therapy.

In-flight O, administration should be considered for patients in
WHO-FC III and IV and those with arterial blood O, pressure
consistently less than 8 kPa (60 mmHg).

In elective surgery, epidural rather than general anaesthesia should be
preferred whenever possible.

Excessive physical activity that leads to distressing symptoms is not

recommended in patients with PAH.
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PAH supportive therapy

Recommendations Class | Level

Diuretic treatment is recommended in PAH patients with signs of RV
Tailure and fluid retention.

Continuous long-term O, therapy is recommended in PAH patients when
arterial blood O, pressure is consistently less than 8 kPa (60 mmHg).

Oral anticoagulant treatment may be considered in patients with IPAH,
HPAH and PAH due to use of anorexigens.

Correction of anaemia and/or iron status may be considered in PAH

patients.

The use of angiotensin-converting enzyme inhibitors, angiotensin-2
receptor antagonists, beta-blockers and ivabradine is not recommended
in patients with PAH unless required by co-morbidities (i.e. high blood
pressure, coronary artery disease or left heart failure).
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Efficacy of drug monotherapy, for PAH (Group 1)

Recommendations Class - Level

WHO-FCIII | WHO-FCIV |

Measure/treatment

0

Calcium channel blockers

r N\ Ambrisentan A C
Endﬂthe_hn receptor e et A P
antagonists

- “| Macitentand B C

, ~| Sildenafil A Cc
Phosphodiesterase .
type-5 inhibitors o U it =

\. /| Vardenafil* | B C
GL_Jamriate cyclase Ribciguiat B c
stimulators

b
Prostanoids Epoprostenol intravenouss A A

Inhaled = - B C
Iloprost
Intravenous* = = C C
subcutaneous E = B C
Inhaled* = i B C
Treprostinil
Intravenous® = = C C
Oral* = = B
Beraprost* B = =
IP-receptor agonists Selexipag (oral)* B

EaE mEw
------

=Only in responders to acute vasoreactivity tests: Class I for idiopathic FAH, heritable PAH and Fa&H
due to drugs; Class I1a for AP&H conditions. - *Time to clinical worsening as primary end-paoint in RCTs

or drugs with demonstratedreduction in all-cause mortality. - *In patients not tolerating the ESE.‘E-‘,’E%‘E
subcutaneous form. CARDHOLOGY =

*This drug is not approved by the EMA at the time of publication of these guidelines.
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Bopilel To eav ynopouv va xopnynbouv avTaywvVvioTeEC aoBeoTiou

NO 20ppm
90 | S I N PN W (I (S
[ | I [ | I |
e e e e e e e ]

Pap (mmHg)
(@)%
S

W
(=

Ppa: mean pulmonary arterial pressure

OeTIKN anavinon = eAdttwon tn¢ mPAP katd >10 mmHg £€tol wote N

MPAP va $Baoel og emimeda <40 mmHg, pe avénon N kapio petafoln
otnv Kapdlakn mapoxn

Galie N et al J Am Coll Cardiol 2004b; 42 (Suppl S): 81S—88S
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32

Treatment Algorithm for Pulmonary Arterial Hypertension

j Treatment NN PAH confirmed by i \ General measures (Table 15)
n?i‘ve patient expert centre Supportive therapy (Table 16)

¥

CCB Therapy | [ Acute vasoreactivity test
ke b Veoreachie | (IPAH/HPAH/DPAH only)
Non vasoreactive oL
Low or intermediate-nsk (WHO-FC I1-11I) High-risk (WHO-FC V)
Initial monothera Initial oral combination iyt On € oml (eian
T_Ll . A0 Py oLl A i“ﬂlu{iing iv. PCA
| 1awns 1u) | raws 1 J) (TabIE"IQ}
: .1 --------- Inadequate clinical response p Consider referral for
. on treatment _ »
Wi (Table 14) lung transplantation

Double or triple sequential combination
(Table 20)

Inadequate clinical response (Table 14)
¥

Consider listing for lung transplantation
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Management of pulmonary hypertension in left
heart disease

Recommendations Class | Level

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

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

> 4

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

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

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

The use of PAH approved therapies is not recommended in PH-LHD.
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Pulmonary hypertension due to lung diseases

Recommendations

| BZ5

Echocardiography is recommended for the non-invasive diagnostic

assessment of suspected PH in patients with lung disease. .

/
In patients with echocardiographic signs of severe PH and/or severe
right ventricular dysfunction referral to an expert centre is
recommended.

The optimal treatment of the underlying lung disease, including long- h

term O, therapy in patients with chronic hypoxaemia, is recommended
in patients with PH due to lung diseases.

J *

-4

Referral to PH expert centre 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).

The use of drugs approved for PAH is not recommended in patients with c

PH due to lung diseases.

EUROPEAN 2
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Diagnostic algorithm for chronic thromboembolic PH

Symptoms, signs, history suggestive of CTEPH

Echocardiographic probability of PH (Table 7)

High or intermediate probability of PH

VIQ scan
Mismatched perfusion defects?

CTEPH possible CTEPH ruled out
Refer to PHICTEPH Work-up for PH/PAH
expert centre J (Figure 1)

CT pulmonary angiography

Right heart catheterization
+/- Pulmonary angiography

EUROQPEAN
FRS msriuron
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Treatment algorithm for chronic thromboembolic PH

CTEPH expert centre

[ Diagnosis confirmed by ]

Operability assessment by
a multidisciplinary CTEPH team

r[ Technically operable ]T

Acceptable
risk/benefit ratio

g%

Non-acceptable |
risk/benefit ratio?

Targeted medical
therapy

Persistent

Pulmonary
endarterectomy

BFA = balloon pulmonary angioplasty, CTEPH = chronic thromboembofit ]

Symptomatic PH

‘ Consider BPA an expert centre® )

{ Technically non-operable ]

Consider Iun r Persistent severe
fransplantation | symptomatic PH

oI TotreTaTyHTypeEnsion; PH = pulmaonary hyperension,

“Technically operabie patients with non-acceptable risk/benefit ratiocan hemmgred alzo for BPA; ®In some centres medical therapy and BPA are infided concumently.

www.escardio.org

® ERS

European Heart Journal 2016:37;67—119 -doi-10.1083/eurheartj/ehva17
European Respiratory Journal 2015 46: 903-975;

EUROQPEAN
RESPIRATORY
SOCIETY

EURQFEAN
SOCIETY OF
CARDRILOGY *



| BZ5

165 rapuoonboinTa ot i e 1AY:

« Ynepnxoypa®ika (Merpnon Asitoupyikotntacg RV)

e JupnTWHAaToAoyia acBevoug

. Nokipacia Badiong 6 Aentov (BMWD)



AnooTtaon Badioncg o€ 6
Aenta (6MWD)

AEIoNOVEi:

— Tn BapuTnTa TNG VOGOU

— TNV €EEAIEN

— TNV avTanokpion oTn
Oepaneia
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DVGLOA0YIKT] 0TTOGTUON

— Avdpacg, nAikiag 65 eTwv, uwouc 1,75m & Bapoug 75k
700m

— [uvaika, nAikiag 65 eTwv, Uwoucg 1,60m & Bapoucg 55k
600m

AocOgveig pe ITAY otaotov III: 200 - 400m

A10BnNTn ano Tov acBevn KAIVIKN BeATiwon: + 40m
A10BnNTn ano Tov acBevn KAIvVIKN enideivoon: = 70m
6MWD > 380m: kaAn npoyvwon

6MWD < 320m: BpaxunpoBeoua uwnAn Ovnrornra

* Miyamoto et al. Am J respir Crit Care Med 2000; 161: 487-92



MEeTPA TOV AEPICPO KAl TNV avTaAAayn
aepiwv Kata Tn OIApKela phiag
NpokabopIoPeEVNC oUVEDPIAC AOKNONG

H peyioTn katavaAwon o&uyovou
(VO,) anoTteAei nio akpifrn YETPNON
TNG agpoflag 1kavoTnTag ano oTI N
6MWD n onoia evdexeTal va
€nnNpeacTei anod Tnv npoonabeia, TNV
NAIKia, To BApoc N To (PUAO TOU
aoBevoug

Hoeper MM et al J Am Coll Cardiol 2004; 43(Suppl S): 485-55S



