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[TAPOY2IA2H MNMEPI2ZTATIKOY

['vvaixko 71 €eTWV

[otopikd oxkAnpodepuioac-CREST oamd 25etiog  umo
nueBotpelatn mou avtikataotdOnke pe mpedvi(oAOVN
Vv teAsvtaio Sietior (Ywpig €181k orywyr) To TeAgutaio

3unvo)

OdNpA, TNAXYYEIEKTAOIEC TTPOGWTTOU - AKPWV XELPWY,
o. Raynaud, apOpitida, I'OIT pe didtaomn otcodaryou
Avomvole otV KOTTWwon ommod  6UIVOU, OTUOLHKK
ETMIOEIVOULEV

Ao oywyn): Tpipetaddivn, vidpedurivn, PPI
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[TAPOY2IA2H MNMEPI2ZTATIKOY

KAwvikn e€etaon: ywpic 181xTEPH AKPOATTIKK EVPTIHOTA
QUTO TOUG TTVEVUOVEQ

6MW'T: 370y, SpO2 97% == 97%, 0. o== 96/min
Borg Scale 0 - WHO class II-III

NT-proBNP 178 ng/ml

u/s kopdidc: (AP) kolAia PpucloAoyikwy SloTdoEWwY KAl
KOXANG ovotoAiknc amddoong (LVEDF 60%). (AE) xotdia
OITETUUEVT) HME HIKPT] EKMTWOTN TNG AEITOUPYIKOTNTOC
(TAPSE 17mm, S-TDI 1lcm/sec). Extipwpevn SPAP 41
mmHg

Ympopetpnon — Awdyvon: FVC 94,3% (predicted), FEV 1
81,5% (predicted), FEV1/FVC 71,06% (predicted), DLCOc
62,7 % (gredicted)
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KoaBetnploopoc mvevpovikne aptnpiog

-HR 70/min

-AP 120/70/85 (S/D/M)

-RAP 6 mmHg

-PAP 37/14/22 (S/D/M)

-PAWP 6 mmHg

-CO 5 It/min, CI 2,8 It/min/m?2, PVR 3,2 Wood Units
-SvO2 77% (SaO2 99% vumd pivikd O2 2 1t/min)
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Epwtnon 1n

ITowx etvou n ouyvornto tng PAH otoug acOeveic pe
OKANPOdEP

1. <2%
2. 2-5%
3. =10%

4. Agvunapyouv emapkn 0€dOUEVH
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ITowx eivou  ouyvotnta tng PAH otoug acOeveig pe
OKANPOSEPUL;
1. <2%
S
3. ‘ =~ 10% ‘

4. Aevumapyovv emapkn d€dopeva



%pdate in systemic sclerosis-associated PAH

Prevalence and incidence

Establishing the diagnosis of SSc-PAH requires hemodynamic
data obtained by right heart catheterization (RHC) and exclu-
sion of other entities such as left ventricular dysfunction, and
significant lung parenchymal disease [1]. SSc-PAH represents
around 15-30% of PAH in most reqistries, however, estimating
the incidence and prevalence of PAH in SSc has been as
challenging as for PAH in general [9,10]. This may be related
to multiple factors, including inclusion and exclusion criteria
that may vary according to registries or screening and diag-
nostic protocols [12]. For instance, a prevalence of 5 to 60%,
was previously estimated when less strict diagnostic criteria
were adopted [3,11,14-16]. It is now, however, accepted that
the prevalence of PAH is about 10% in 55¢ when the diagnosis
relies on strict hemodynamic criteria. Knowing that the overall
prevalence of 55c is between 80 and 200 /million, it follows
that the prevalence of SS¢-PAH may be as high as 20/million
and thus higher than the prevalence of IPAH estimated at 2-6/
million [4], although this is not reflected in most large reqistries
[4,17] suggesting that the diagnosis of SSc-PAH may be vastly

under-recognized.
M. Gashouta, M. Humbert, P. Hassoun. Presse Med. 2014
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INQZH AITEIOXZYZINAZH AYTOANOZIA
AYTOANTIZQMATA
AEPMA RAYNAUD Anti-Scl70
NMNEYMONEZ NE®PIKH KPIZH Anti-centromere
ENTEPO NMNEYMONIKH Anti-ARNPol I
YNEPTAZH
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IToAAEG ATTO TIG HMVIKES EXONAWGCELS
TEOXAAOLYTHL ATTO oy yetoTtabeta. ..

; §  2KANpodepUATIKN
%4 ®  veppikn kpion

[MVEUHOVIKN
UTTEPTAOT

loxaipIka EAKN




AITIA AY=HMENH2 SPAP 2E A2OENEI2
ME 2KAHPOAEPMA

22[1AY

YUOTOALKN — ALaoToALKN SuoAgltoupyila Aoyw
kapdlakne ntpooPoAnc (peta-tpryostdikn MY)

Alapeon Mvevpovikn lvwon (MY Aoyw vmoéiac)

DOAeBoamnodppaktikn voooc (Pulmonary
Venooclusive Disease)
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Epwtnon 2n

[Towo (o) ord Tl TUPAUKATW GUGTIVOVTAL OTH)
TP aKoAoVOnon Twv acOevwy pe GKANPOSEPU;

Etnolo vrepnyoypadnpuo koepdidég

Agrrovpyikog €Agyyoc avorrvoric pe DLCO
Biomarkers (NT-proBNP)

Yrepnyoypadpnpo xoapdidg ehbOcov umTapyYouV
CUMTTTWMOTH
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[Mo16(&) ord Ta TP UKATW CUCTIVOVTHL GTN)
TP AKOAOVON O TWV 060eVWV e CKANPOSEPIL;

1. Etiiolo vrtepnyoypadpnpo kopdidg *\/

2. Aettovpyixoc eAeyyoc avamvorc pe DLCO ‘\/
3. Biomarkers (NT-proBNP) '\/

4. Yrrepnyoypadbnuo kapdidg ebOcov umapyouV
CUMTTWMOTH



- Recommendations for pulmonary arterial hypertension
screening

Recommendations

Resting echocardiography is recommended as a screening test in asymptomatic patients with systemic sclerosis.

Resting echocardiography is recommended as a screening test in BMPR2 mutation carriers or first-degree relatives of patients
with HPAH and in patients with PoPH referred for liver transplantation.

A combined approach (including biomarkers, PFTs and echocardiography) should be considered to predict PH in systemic
sclerosis.

Systemic sclerosis patients with a mean PAP ranging from 2| to 24 mmHg should be closely monitored, because of a higher risk
of PAH.

Initial screening using the stepwise DETECT algorithm may be considered in adult systemic sclerosis patients with >3 years’
disease duration and a DLCO <60% predicted.

Annual screening with echocardiography, PFTs and biomarkers may be considered in patients with systemic sclerosis.

In individuals who test positive for PAH-causing mutations and first-degree relatives of HPAH cases may be considered to have an
annual screening echocardiogram.

Exercise echocardiography is not recommended to predict PH in high risk population.

ESC/ERS PH guidelines 2015



Figure 3. Nomograms for practical application of the DETECT algorithm.
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Coghlan JG, et al. Ann Rheum Dis 2013
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Allanore Y et al, Arthritis Rheum 2008



» e

Epwtnon 3N

[Tolo oo T mopaKATw €lvoll WG TO;

H ao0Oevnc dev €xel PH- i duomvola tnc odeiretau o
A AL

H ao0Oevnc dev €xel PH- cuotriivetol emavéAeyyoc e
de€10 KOPOLAKO KAOETNPLACUO O€ 3 YPOVIX

H ac0eviic eivou otn «ykpilo» {wvn — oatouteital
EVTATIKN TTLpaKoAovOnon



[Tolo ammo Ta mapakdTw eival cwaoTo;

1. H acOevnc dev exel PH- dAAa etvou to it
TNC¢ OVOTTVOLOG

2. H aocBeviic dev éxel PH- emavéAeyyoc pe
O€€10 KOPOLAKO KAOETN LU0 OE 3 XPOVIX

3. H aoclevn¢ etvoau ot  «ykpilo» (wvn,
aIITETHL EVTATIKT TapokoAovbnon v



Haemodynamic definition of Pulmonary

Hypertension
Definition Characteristics® Clinical group(s)®
PH PAPm =25 mmHg All
Pre-capillary PH PAPm 225 mmHg |. Pulmonary arterial hypertension
PAWP <15 mmHg 3.PH due to lung diseases

4. Chronic thromboembolic PH

5. PH with unclear and/or multifactorial mechanisms
Post-capillary PH PAPm =25 mmHg 2.PH due to left heart disease

Isolated post-capillary PH

(lpc-PH)

Combined post-capillary and pre-capillary PH

(Cpc-PH)

PAWP >15 mmHg

DPG <7 mmHg and/or
PVR <3 WLF

DPG =7 mmHg and/or
PVR >3 WL

5. PH with unclear and/or multifactorial mechanisms

PH guidelines 2015




Haemodynamic definition of Pulmonary

Hypertension
Definition Characteristics® Clinical group(s)®
PH PAPm =25 mmHg All
Pre-capillary PH PAPm 225 mmHg |. Pulmonary arterial hypertension
PAWP <15 mmHg 3.PH due to lung diseases

4. Chronic thromboembolic PH

5. PH with unclear and/or multifactorial mechanisms
Post-capillary PH PAPm =25 mmHg 2.PH due to left heart disease

Isolated post-capillary PH

(lpc-PH)

Combined post-capillary and pre-capillary PH

(Cpc-PH)

PAWP >15 mmHg

DPG <7 mmHg and/or
PVR <3 WLF

DPG =7 mmHg and/or
PVR >3 WL

5. PH with unclear and/or multifactorial mechanisms

PH guidelines 2015




Haemodynamic definition of Pulmonary

Hypertension
Definition Characteristics® Clinical group(s)®
PH PAPm =25 mmHg All
Pre-capillary PH PAPm 225 mmH |. Pulmonary arterial hypertension
IPAWP <15 mmHg I 3.PH due to lung diseases

4. Chronic thromboembolic PH

5. PH with unclear and/or multifactorial mechanisms
Post-capillary PH 2.PH due to left heart disease

Isolated post-capillary PH

(lpc-PH)

Combined post-capillary and pre-capillary PH

(Cpc-PH)

PAPm =25 mmH
| PAWP >15 mmHg I
DPG <7 mmHg and/or
PVR <3 WLF

DPG =7 mmHg and/or
PVR >3 WL

5. PH with unclear and/or multifactorial mechanisms

PH guidelines 2015




Haemodynamic definition of Pulmonary

Hypertension
Clinical group(s)®
PH PAPm =25 mmHg All
Pre-capillary PH PAPm = 25 mm Hg Pulmonary Arterial Hypertension
PAWP <15 mm Hg
PVR >3 Wood Units
Post-capillary PH PAPm =25 mmHg 2.PH due to left heart disease
PAWP >15 mmHg 5. PH with unclear and/or multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg and/or
(Ipc-PH) PVR <3 WLF
Combined post-capillary and pre-capillary PH DPG =7 mmHg and/or
(Cpe-PH) | PVR >3 WL

PH guidelines 2015
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PH is defined by PAPm 2 25 mm Hg at rest
measured by right heart catheterization

e the upper level of normal resting mPAP is 20 mm Hg

How to classify and manage patients with
MPAP between 21 and 24 mm Hg?
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Normal pulmonary hemodynamics

Systolic PAP, mmHg. 13-30 i nl
T'oi A
Diastolic PAP, mmHg: 6-15 P
(v :
Mean PAP, mmHg: 8- 20
=% 120-2smmHg
PA\WP, mmMHg 5-12
PPC, mmHg 8-12
DPG, mmHg: 0-5 R
TPG, mmHg 2-12
RAP, mmHg 0-8
CO, L/min: 4-8
C1, Umin/m2 25-45
1WU:80dyn PVR. WU: 0.2-¥>» 23 WU

s-cm™
NodkR:Mmmmiar[uncdmlnPulmryOradam Diseases and their

| Treatment. 4nd ed. CRC Press, Boca Raton, FL, 2016, chap 2, pp 11-24

[ Kovocs et ol, Eur Respir / 2009; 34: 888-94
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1. Should we redefine pulmbnary-hype;t;mion (PHj and :
pre-capillary pulmonary pulmonary hypertension?
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- A mean PAP>20 mmHg should be considered as upper normal value

Itis notﬂdk;ﬁ%ﬂgigs;ase but it is only abnormal increase of PAP pressure | %

- Pre-capillary pulmonary hypertension could be defined as

P oAP> 20 mm Hg, PAWP < 15 mm Hg and PVR > 3 WU |

IIvevpovikn Aptnprok

. Ymépraon(PAH) w0 o

" il
-

)

-




/ Borderline Mean Pulmonary Artery Pressure in Patients

With Systemic Sclerosis
Transpulmonary Gradient Predicts Risk of Developing Pulmonary
Hypertension

0.5+ 054
~INormal
Borderline
—4+— Normal censored
— Borderline censored

~ow TPG

high TPG
== low TPG censored
044 high TPG censored

2>
v

04~

0.3

Proportion with pulmonary hypertension
|
Proportion with pulmonary hypertension

i JJ—‘IA""JJ ] s |
#_}0“ _"" i - AR ERL0 oo o

00 ) Y T T T 0D 1B ' 5 T T T
d > i 1 4 3 458 60

time to pulmonary hypertension (months) time to pulmonary hypertension (months)

Valerio C]J etal. ARTHRITIS & RHEUMATISM 2013; 65(4): 1074-84



orderline Mean Pulmonary Artery Pressure in Patients

~

B

N, i

With Systemic Sclerosis

Transpulmonary Gradient Predicts Risk of Developing Pulmonary

Hypertension
J‘-‘ c ‘_d
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Valerio CJ etal. ARTHRITIS & RHEUMATISM 2013; 65(4): 1074-84
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Borderline Mean Pulmonary Artery Pressure in
Paticnts With Systemic Sclerosis
Chrtopher ). Vakerio, Renpamin B Schreiher, Clive £ Handler,

(heotopher P Denton, and John G. Coghlan

Arthritis Rheumatism 2013

\ ~ Inthis study of patients with systemic sclerosis, 16 patients with
borderline mean PAP (21 to 24 mmHg), have developed manifest
PAH at the time of follow-up right heart catheterisation (median
follow-up 45 months)

» At baseline evaluation , these 16 patients with borderline PH had
amean PVR of 2.9 WU and increased to 4.9 WU at follow-up

.



Screening improves long-term outcomes in SSc

patients

J

Survival rate (%)

1 year 3 years S years 8 years
Follow-up (years)
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7 The impact of the new definition on the number of pre-

1 MAnBuapou

capillary pulmonary hypertension patients identified would

be low with preliminary data suggesting an increase < 10%

# This definition allows to Identify PVD at an earlier stage

2KANpodEpua
Kl
CTEPH

» Recent data In patients with scleroderma associated PAH and
In CTEPH support the Interest of potentially treating this

population |
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[Tw¢ O doyepr{oocaote ouTi) TV
acOevr);
Emavédeyyoq pe 8e10 kopSiokd

KoBeTnplaopo o€ 3 ypovix

Evtatiko screening mov cupmeplAopPavel
VEO 010 KaOeTNpLooO o€ 3-6 UNVeC
Aoxklpaoio doknong

2UVOUXOEVT] OITTAT] aywyr) p.os Y PH kou veo
Oeé10 KAOETNPLAOHO o€ 3 UIVEC



[Twc Ba drepr{oocaote aqutr) TNV
acOevn);

Emtavédeyyog pe 8e€16 kapdiokd kabetnpiaopo os 3
XPOVIX

Evtatiko screening mov cuvpmeptAopfdvel veo delo
KoOetnplacpo oe 3-6 pnvec
AoKIHOGI0t XOKNOTNC

2UVOUUOHEVT OTAN orywyn p.os Yo PH ko veo dgéLo
kaOetnproaopd oe 3 prveg v
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n Evaluation of Long-term Survival From Time of Diagnosis in
Pulmonary Arterial Hypertension From the Registry

Survival (%)

—— IPAH (n=1201) I S
-=-= APAH-CHD (n=251; *P=0.017) o e
...... APAH-CTD (n=742; *P<0.001)
-~= APAH-PoPH (n=157; *P<0.001)
----APAH-DT (n=123; *P=0.27)

0

1 2 3 4 5 6 T
Time From Diagnosis (years)

Benza RL et al. CHEST 2012; 142(2):448-456



Cumulative survival from date of diagnosis for common diagnostic

subgroups of PH
J “".‘v.__
"-—_.'1
s« PAH-CH
| QR ——
- El_'_pH-LHD
CTEPH
I L] IPAH
- ST PH-lung
*=== PAH-SSc
p<0.05 IPAH versus all other groups

| I I I | | I | 1 I 1

0 1 2 3 4 5 6 [ 8 9 10
Years from diagnosis

Hurdman J et al. Eur Respir ] 2012; 39: 945-955



METABOAEZ TQN AITION OANATOY ZE
AZOENEIZ ME ZKAHPOAEPMA

50
P<0.0001(SRC)
- 490 . l P<0.001 (PF) [INE®PIKH KPIZH
E\S, -.n.‘.. \ nAH
E 30 ‘unh‘ _ A - \ = IKO
5 [ H 0N INasH
‘O P
% 20 R KAPAIAKH NPOZB.
i e B NOAYOPIANIKH
| - -
- ~ ts,
1 Ry, p=0.43
) | I_ Kapdid p=0.26

1972-1976 1977-1981 1982-1986 1987-1991 1992-1996 1987-2001

TMAY kai n Mveuuovikn Ivwon: 50% 8avarwy CXYETIKWYV UE TH VOOO, 25% TOU
OUVvOAOU

Steen, Medsger. Ann Rheum Dis 2007



Extipnon kKwduvou
/ ALLERIE V. MCLAUGHLIN

Simplified Risk stratification in PAH

Low risk Intermediate risk High risk

WHO functional class | 1
6MWD >440m “ 165-440 m

NT-proBNP/BNP BNP < 50 ng/l BNP 50-300 ng/| auP » 300 ng/!
plasma levels NTproBNP < 300 ng/ml " NT-proBNP 300-1400 A& CLULERENILT

OR | nol OR

RAP < 0 mmHg ‘ Vi RAP > 14 mmMg
3 RAP 8-14 mmHg
Cl 2 2.5 Umin/im? ’ €l 2.0-2.4 Umin/m? Cl < 2.0 /min/m?

OR | OR OR
8v0,>05% | Sv0, 60-65% 8v0, < 60%
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Proposed criteria for Exercise - PH
(consistent with ERS statement 2017)

mPAP > 30mmHg AND TPR > 3mmHg per litre CO

This could be due te
(1) Unmasked PVD
(Il) Exercise-Induced rise In LA pressure (reflected by PAWP)
(Ill) both

How to distinguish?? More research needed...
Careful exercise-PAWP; Clinical Score for LHD; Exerclse Echo/MRI; a good

opportunity for Al/machine lél(nlng algorithms
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v OLaocBeveic pe okAnpodepua Bpilokovtal og avEnpévo
kKivouvo spdavionc MAY

v H Z3INAY armotelel pia ano tig cofapotepec, SPOAUATIKOTEPEC
Kol aTELANTLIKOTEPEC yLa TN {wr) Tou a.cBevouc EMUTAOKEC TNC
vOoOoU

v' Epdavilel onpavTKEC LoTOTTAOOAOYLKEC Kol KALVLKEC
dtadopéEc pe tnv INAY

v Arateitol emoypunvion ya thv aftoAdynon Kat eTtthoyr Twy
acBevwv nou xpnlouv OTEVOTEPNC KOl TOKTLKOTEPNC
napakoAouBnonc

v’ Juvepyaoia SLadopeTKWV EBLKOTATWY yLa TN Stdyvwon Ko
nopakoAovOnon TNC AVIAMOKPLONG otn BepamevTLK aywyn



