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[TAPOY2IA2H MNEPI2TATIKOY

fuvalilko 65 eTwv

loTopLKO GK)\npoﬁepp.tou; CREST amo 6etiac kot olwdoug
okAqpuvonc umo  avrtlE aywyn (ecAwapBadlermivn,
AeBetipakeTaun)

OdnNua, TNAAYVELEKTOOLEC TIPOCWTIOU - AKPWV XELPWV, O.
Raynaud,okAnpodaktulAia, EAKWTLKA olcodayitida

Avomvolat otnv  KOmwon otadlokd emdEWOUUEVN KOl
odNuata KATw Aakpwv amo €touc. NoonAeio otnv
KapobloAoyikn KAwvikn mpo €touc kat dtayvwon PAH

Aouwt aywyn: peBotpetatn, mpedviloAovn 5mg, videbdurivn,
PP
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HKT: SR, ateAéc RBBB, apvntwka T otic V1-V4

u/s kopdiag: (AP) koWia ¢uoloAoyikwv SLHoTACEWY KoL KOANG
ouoTtoAkn¢ amodoonc (LVEDF 55%). (AE) kolhia OSlatetapevn He
onUavTkA Ekmtwon tNn¢ Asttoupykotntag (TAPSE 14mm, RA area
18cm2). Mikpn meptkapdlakri cuAAoyn

6MWT: 310y, Sp02 92%
WHO class lI-lll

RHC: RAP 10 mmHg, PA 56/35/42 mmHg, PCWP 15 mmHg, PVR 7,2
WU, Cl 2.21, SvO2 66%

Kapdioavanvevotiki konwon: VO2max=7,2ml/kg/min
NT-proBNP: 1621 ng/!

Zrupopetpnon — Awaxvon: FVC 94,3% (predicted), FEV1 81,5%
(predicted), FEV1/FVC 71,06% (predicted), DLCOc 50,6% (predicted)

Evapén Macitentan + Sildenafil



Determinants of prognosis
(estimated 1-year mortality)
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u/s kapdédiag: (AP) kot Ppucloloykwyv OSLaoTACEWY Kol KAANG
ouoto)\u«]q ano&oonq (LVEDF 60%). (AE) kolAlaw SlOoTeETOMEVN WE
ONUAVTLKAR €Kkmtwon tn¢ Aswtoupykotntoc (TAPSE 15mm, RA area
16cm?2)

6MWT: 220y, Sp0O2 91%, WHO class -1V

RHC: RAP 7mmHg, PA 57/21/33 mmHg, PCWP 7 mmHg, PVR 8,1WU,
Cl 2.1, SvO2 72%, HR 83/min, SAP 130mmHg

2ripoperpnon — Awayxvon: FVC 72,6% (predicted), FEV1 62,5%
(predicted), FEV1/FVC 98,44% (predicted), DLCOc 62,7% (predicted)

NT-proBNP: 1573 ng/I

2rivonpoypadnpa apatwone mMVEVHOVwY: AvopoLloyeving dtaxuon
o/ og apdOTEPO TA MVEUOVLIKA TTEOLA, XWPLC ovASELEN TN LOTLKWV
N UTIOTUNMOTIKWY EAAELMHATWY, WC ETL TTOPEYXUMATIKOU TUTIOU
aAAOLWOEWV oTa TTAaiola Tou okANPodEPUATOC



Paticnt Name: MICHA PANAGIOTA Study Name: Lung perfusion

Patient Id: 5334594 Date & Time: 1172042017

Unknown Manufacturer Madel: MILLENNIUM MPR




U(153,398): 71

Axial
ATTIKON U.H.A
MICHAAPANAGIOTAMPANAGIOTIS
06/02/1952, F, 5334594
ACC : 818084
11/06/2018, 08:24:23
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PAH Risk Score: 14

MpooBnkn selexipag otnv ek aywyn
6 LLNVEG UETA

6MWT: 400u, Sp0O2 94%, WHO class II-1l

u/s kopdLac: (AP) kolAiot pucloAoyikwv SlaoTAoEwV Kol KAANG
ouvotoAkng amodoon (LVEDF 60%). (AE) kolhia SLateTapevn
LLE ONMAVTLKN EKTTTWON TNS Asttoupykotntoc (TAPSE 18mm)

NT-proBNP: 844 ng/I
Mpoypoppatiopnoc yio RHC
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Tuberous sclerosis complex (TSC)

MOAUCUOTNUOTIKA YEVETIKA VOOOC TIOU ETIAYEL TNV OVATTTUEN
XWPOKATAKTNTIKWY BAaBwv kadonBouc¢ cuumeplpopdc otov
eykedao kat og aAAa {wTkA opyava (veppouc, kapdLd, nrap,
nvevupovec, opOaApouc kat SEpua)

KOploaa CUUMTWHOTO: OTOOMOL, TIVEUMATIKA KaBuotEpnon,
dlatapaxec  ouvumepldopac,  kKabBuotEpnon  CWHATLKAG
avantuéng, OepUATIKEC OAAOLWOEL, OVATIVEUOTIKN KOl
VEPPLKN QVETIAPKELDL

MveVOVEC:

-Lymphangioleiomyomatosis (LAM): Mpoodsutikn kataotpodn

TOU TIVEUOVLKOU TTOPEYXUMOATOC arto TTOAAATIAEC KUOTELG — PH;
-Multifocal Micronodular Pneumocyte Hyperplasia (MMPH)




H TSC odeiretou ot
HeTdAAaén evog 1) dvo
yovidiwv TSC1 kou TSC2,
TTOU KWAIKOTIOLOUV
TIPWTELVES TTOU EVEPYOUV
w¢ tumor growth
supressors, puOpilovtog
£TOL TOV TOAAQTAXCIXOHO
kau TN Sladopomoinon Twv
KUTTOPWV

[Ipwtomeprypadnke amod
tov Bourneville to 1880




KAIVIKG 81ayVwOoTIKA KPITNPIa

Oprotixh Sidyveon: Auo peilova x0poKIMPIoTIKA A Eva PEIZOV XODOKINDIOTIKO LE TOUAXI0TOV SU0 EAGOOOVO XAPAKINDIOTKA
MiBovh Sidyvwon: Efte £va peov xopoxnpiotkd N touhdxotov 800 EAGOOOV XOPOKINPIOTIKG

Meilova xapaktnpiotka EAGooova xapaktnplotika

YNOUEAOVWUATIKES KNAIGES Ynoenevoupatiko : Aeppaukes BAABES Siknv Kopgpeti
(23, Siapérpou tourdxiotov 5 mm) YIYOVIOKUTIOPIKO QoTpoKUTIwpa (SEGA)
Ayyeloivopata (23) H ivadns nAdka oto , ot Evsootopatikd ivapota (22)
DIXWIO TS KEQAMS OAoIwdEIS SuonAadies
Ovuxikd ivauora (22) Kopbiakd popopiwyo MOAANAES VEPPIKES KUOTEIS
MAGka kKOMaydvou AELOAYYEIOMEIOPUONGTON & Bodplo

MoAaNAG oLAPTOLAT GUPIBANCTPOEI- otnv oSovukn adapavtivn (>3)
bous Ayyelopuohinapara (22) 1 AUQIBANOTPOEISIKN
Ynoenevdupatiko ogJbia OXPWHIKA KNAIGE

0 ouvBueopds tw 500 CUYKERPIEVWY UERO VWY XapaKINPIOTIKWY (AeppayyeioAElopvopdTwon Mn ve@pIko apaprwya

Kt ayyelopvohnayata) xwpis ty unapén AWy XapaxtnplomK@y (evos axdun peovos f 2 e

eAdagoviwv) Sev nAnpoi ta Kpitipia yia opioTn Sidyvwon.
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Simonneau G, Montani D, Celermajer DS, et al.

Haemodynamic definitions and updated clinical classification of pulmonary hypertension.

Eur Respir J 2019

H SSc-PAH evtaooetal otnv opada 1 PH

Aev TIPETEL vaL oUYXEETAL UE AAAEC popdec PH mou avamtuooovtal o€
aoBeveic pe SSc kat odpeilovtal oe AP kapdlakn vooco (group-2 PH),
Sdtapeon mvevpovomaBesila (group-3 PH) 1 PpAePoamodpaktiky) voco
(PVOD) — ntou emioncg taéwvopeital we popdn PAH (group 1)

Amo To oUvoAho twv acBevwv pe PAH mou oxetiletal pe voco tou
ouVOETLKOU LoToU, N opada tng SSc eival n o cuyvn

10-15% twv aoBevwv pe SSc ekdnAwvouv PAH

H PAH elval n kUpla attio Bavatouv o acBeveic e SSc (2etn¢ emiPiwon
64-89%)

22% twv aoBevwv pe SSc-PAH gival QCUUMTWUOTLKOL Kotd Tn Stayvwon

NopotL n emiPiwon otnv SSc—PAH €xel BeATlwBeL pe Tt ovyxpovn €LOLKN
aywyn, mapapevel Suopeveotepn tne IPAH, wWblailtepa 0tav ouvumapyel
ue ILD




mation of Long-term Survival From Time of Diagnosis in
Pulmonary Arterial Hypertension From the Registry

Survival (%)

——IPAH (n=1201) e e
-=-= APAH-CHD (n=251; *P=0.017) T e
...... APAH-CTD (n=742; *P<0.001)
-~~ APAH-PoPH (n=157; *P<0.001)
--— APAH-DT (n=123; *P=0.27)
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1 2 3 4 5
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
- 1__—“
b
"« PAH-CH
| U p——
- &—L—PH-LHD
CTEPH
l "] IPAH
y STt PH-lung
*==_ PAH-SSc
p<0.05 IPAH versus all other groups

I I I 1 I I I 1 1 I 1

0 1 2 3 4 5 6 7 8 9 10
Years from diagnosis

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



Haemodynamic definition of Pulmonary

Hypertension
Characteristics® Clinical group(s)®
PH PAPm 225 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 225 mmHg 2. PH due to left heart disease

Isolated post-capillary PH

(Ipc-PH)

Combined post-capillary and pre-capillary PH

(Cpc-PH)

PAWP >15 mmHg

DPG <7 mmHg and/or
PVR <3 WU

DPG =7 mmHg and/or
PVR >3 WU

5. PH with unclear and/or multifactorial mechanisms

PH guidelines 2015




rderline

© mPAP o€ SSc

Patients with so-called borderline
mPAP at diagnosis were more likely
to develop overt PAH than patients
with mPAP <20 mmHg

(p<o.001; hazard ratio (HR) 3.7)

Valerio CJ, Schreiber BE, Handler
CE, et al.
Borderline mean pulmonary artery

pressure in patients with

systemic sclerosis: transpulmonary
gradient predicts risk of
developing PH.

Arthritis Rheum 2013; 65: 1074—
1084

MeAetn 228 aoBevwv | RHC
pe SSc

Baseline

Follow up (48+35
months)

Baseline (n=16)
mPAP - PVR

Follow up (n=16)
mPAP - PVR

mPAP 21-24 mmHg
(n=84, 37%)

mPAP >25 mmHg
(n=16, 42%)

22+2 mmHg -
2.9+10.6 WU

316 mmHg -
6.9+1.7 WU



Borderline mPAP og SSc

2e aAAAn ospad 21 acBeveic pe SSc kat mPAP at baseline 21-24
mmHg vnoBANOnkav oe devtepo RHC (peoo Staotnpua follow-
up 3 €tn)

At baseline, mean mPAP and PVR were 22+1 mmHg and

2.3x0.8 WU, respectively. At follow-up, mPAP and PVR
increased to 254 mmHg and 3.2+1.6 WU, respectively

7 aoBeveic (33%) avemtuéav “by the book” PH

Coghlan ]G, Wolf M, Distler O, et al.

Incidence of pulmonary
hypertension and

determining factors in patients with

systemic sclerosis. Eur Respir | 2018;



rderline mPAP
o€ SSc

In the multivariate model,
considering age and comorbidities,
both borderline PH and
manifest PH were significantly
associated with poor survival
compared with the “lower normal”
group

HR 237 (95% CI 114-4.97;
p=0.022) and HR s5.05 (95% CI
2.79-9.12; P<0.001), respectively

Douschan P, Kovacs G, Avian A, et
al. Mild elevation of pulmonary
arterial pressure as a predictor of
mortality.

Am ] Respir Crit Care Med 2018;
197: 509-516.

547 patients

Manifest PH
(mPAP >25
mmHg)

290

Unexplained | median
dyspnoea

Borderline PH “Normal”
(mPAP 21-24 (mPAP
<20 mmHg)

mmHg)

median PVR
2.7 WU
36% of these

patients had
PVR >3 WU

64 193

follow-up
and/or atrisk | time
of PH 45,9 months

161 patients
(29%) died
during the
follow-up

“lower
normal”
(mPAP <15
mmHg)

137 (193-56)



semodynamic detinitions and uj
elinical elassitication of pulmenary

hypertension

Gérald Simenneau, David Mentani, David S. Celermajer,
Christopher P. Denton, Michael A. Gatzoulis, Michael Krowka,
Paul G. Williams and Rogerio Seuza

6th World Symposium on Pulmonary Hypertension, 2018

oolatea



DEFINITION

® SSc-associated pulmonary arterial hypertension (PAH) s
defined as a mean pulmonary artery pressure greater than 20
mmHg supine and at rest (measured by right heart
catheterization), a wedge pressure less than or equal to 15
mmHg, and a peripheral pulmonary vascular resistance (PVR)
>3 Wood units in a patient who has SSc without chronic
hypoxemia from coexisting interstitial lung disease (ILD)



TABLE 1 Haemodynamic definitions of pulmonary hypertension (PH]

Definitions Characteristics Clinical groups®

Pre-capillary PH mPAP >20 mmHg 1,3,4and b
PAWP <15 mmHg
PVR =3 WU

Isolated post-capillary PH (IpcPH] mPAP >20 mmHg Zand5
PAWP >15 mmHg
PVR <3 WU

Combined pre- and post-capillary PH (CpcPH) mPAP >20 mmHg Zandh
PAWP >15 mmHg
PVR =23 WU

mPAP: mean pulmonary arterial pressure; PAWP: pulmonary arterial wedge pressure; PVR: pulmonary
vascular resistance; WU: Wood Units. *; group 1: PAH; group 2: PH due to left heart disease; group 3: PH
due to lung diseases and/or hypoxia; group 4: PH due to pulmonary artery obstructions; group 5: PH with
unclear and/or multifactorial mechanisms.

10.1183/13993003.01913-2018 4



Pulmonary arterial hypertension in systemic sclerosis (scleroderma):
Definition, classification, risk factors, and screening
Authors: John Varga, MDVirginia Steen, MD
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FRCPCH
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All topics are updated as new evidence becomes available and our peer
review process is complete.
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RECOMMENDATIONS

The extent of cutaneous involvement by SSc may help predict the type of
pulmonary complications. Diffuse cutaneous SSc (extensive skin
involvement with extension of skin sclerosis proximal to the wrists) is more
typically associated with ILD, while limited cutaneous SSc (changes
confined to the fingers, distal portion of the extremities, and the face) is
more likely associated with PH

OMot oL aoBeveic pe SSc mpémel va eAeyyovtal yia PAH amo tnv 1" tatpkn
emiokePn AAAQ KOl KOTA TAKTA XPOVIKA SLAOTHLOTOL 0T CUVEXELQL

Turika, ol aoBeveic pe SSc mpemel va mapakolouvBouvtal ava 3-6 UNAVEC
yloo va oavayvwpilovtal oAAayec ota cupmtwpota (my ouvomvola N
LELWMEVN avTtoxn otnv aoknon) n tnv KAwiwkn é€taon. EmumpooBeta eival
amapoltntn N €tola  afloAoynon TNG TIVEUMOVIKAC Aeltoupylog
(omupopetpnon, DLCO)



— RECOMMENDATIONS

O ap)KOC EAeyxoc Twv aoBevwyv pe SSc mepAoUPAVEL TO LOTPLKO LOTOPLKO
(ue bLaitepn mpoooxn otnv afloAoynon tng duomvolag MPoomabslac, tng
OVOXNC OTNV ACKNOoN Kol TwV AAAWY CUUMTWUATWY OO TO OVATIVEUOTLKO),
™ duoikn €€taon, tn pETpnon tou NT-proBNP 13 tou BNP, tTnv ektipnon
NG avarnveuoTtlkng Aswtouvpyiog, kat tn CT-Bwpaka vPnAnc cukplveLlag
(HRCT)

MpaypatomnowoUpe Doppler echocardiography otoug aocBeveic mou eival
o€ peyaAutepo kivduvo yla PH pe Baon tnv apxwkn aéoAoynon (ry xopunAn
DLCOc, avénuevo NT-pro-BNP), mapott apKeTd €O0LKA KEVTPA CUVLOTOUV
Doppler echocardiogram ota mAaiowa tng apXLKNG eKTiLNONG OAwWV TwV
aoBevwv pe SSc

AoBeveic xwpic EvOeLEN TIVEUOVIKAC TIPOGPOANC KATA TNV APXLKN EKTLUNON
napapevouv o€ kivbuvo avamtuénc ILD  PH, kat €tol ypelalovtol
TMEPLOOLKNA EMAVEKTIHNGN
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RECOMMENDATIONS

e uroPpila PH €merta amod tov KaOLlEpWHEVO €AEYXO KOl TNV OVEUPEODH
vPnAnNC mieong otnv MveUpoViK) KukAodopia (peyaAutepng amo 35 - 40
mmHg) otnv Doppler echocardiography, mnpoxwpape oe 06&€lo
kaBetnploopo (RHC)

Adotou n PH emiPBeBawwBel pe tov RHC, n taévopnon tng PH kaBopiletal
amo TNV Tapoucia kol Tt Poputnta  cuvumapxouoo OLAUEONC
TIVEUOVIKAC vooou (ILD)

Jtouc oaobBeveic uvPnAol Kwduvou oupmeplAapBdavovtol outol e
LLOLKpOXPOVN voonon amo mneploplopevo deppatiko SSc (IeSSc), xapunAn (<
80% predicted) N mPoodeUTIKA HELOVPEVN LKAvOTNTA dldxuong Tou
nivevpova (DLCO) n/kat avénuévo Aoyo FVC/DLCO (FVC/DLCO > 1.6)

We maintain a_low threshold to perform a RHC for patients with
symptomatic, physiologic and/or echocardiographic evidence of PAH.
Algorithms that combine clinical findings, pulmonary function testing and
echocardiography in high-risk SSc patients may be used to select those
appropriate for RHC (eg, DETECT)




SSc-1LD xou SSc-PAH

SSc-ILD

SSc-ILD is suggested by the presence
of respiratory symptoms, crackles on
lung auscultation, reduction in both
lung volumes and DLCO, and ground
glass or reticular opacities on HRCT.
The diagnosis is based on HRCT in a
patient with known SSc and exclusion
of other «causes of pulmonary
parenchymal disease (heart failure,
recurrent aspiration, drug-induced
pneumonitis)

Lung biopsy is reserved for atypical
cases

SSc-PAH

Pulmonary arterial hypertension (PAH)
is suggested by exertional dyspnea,
chest pain, presyncope, or syncope,
especially in patients with long-
standing limited cutaneous
scleroderma

PAH is typically associated with a
reduced DLCO (< 60% predicted) that
is decreased out of proportion to the
lung volumes (eg, ratio
of FVC/DLCO percent predicted > 1.6)
or a fall in DLCO > 20 percent in one
year



RECOMMENDATIONS

Today, there is growing evidence that in some PVDs (mainly
PAH  associated with  systemic  sclerosis, chronic
thromboembolism and chronic lung diseases) patients with
even a modest elevation in mPAP (21-24 mmHg) are
symptomatic with exercise limitation and may have poor
outcome. Nevertheless, a change in the haemodynamic
definition of PH due to PVDs does not imply treating these
additional patients, but highlights the importance of close
monitoring in this population. Prospective trials are required
to determine whether this PH population might benefit from
specific management
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SSc kot PAH

MNopotL  UTAPXOUV  LoXUPEC  evdeléelc  avooOAOYLKAC
«duopuBulonc» Kot ivwonc otnv maBoyeveon tou SSc Kall TG
SSc-PAH, dev  UTIOPXEL  QATOTEAECHATLKA Bepaneia
QVTIMETWTILONG TNE VOOOU OTOV «TTUPAVAY TNG

MeA£Tec mopaATAPNONC TEKUNPLWVOUV OTL OPKETOL AoBeVEiC e
coBapny PAH ouvbdeouevn pe CTD (SLE, Mixed CTD) €xouv
dpapatikn PeAtiwon TNC TVEUMOVIKNG KukAodoplagc e
xopnynon KOPTLKOELO WV n/Kal AAAWV
OVOOOKATOOTAATIKWY/AVOOOTPOTIOTIOLNTLKWY GOPUAKWY. AUTO
dev oupPaivel otnv SSc, omou n PAH eival avBektikn o€
TETOLEC Beparelec

>Ttn okAnpodeppuiot Hev UTIAPXEL CUOXETION HETOEL PapuTnTog
SSc kat Baputntac PAH
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H avtipetwrnion nepthapBavel yevika petpa (omwce otnv IPAH),
£KTOC TNC Yopnynonc vPnAwv S0cewv avaoTtoAEwv acBeoTiou
(CCB) — é6wotL n PAH ouvbeopevn pe SSc eival povo oto 2%
ayYELOO PaOTLKN

Aev cvotnvetat avtunktikn aywyn (COMPERA)

H &bkl avilpeTwrnion oTtoXevel otn PBeAtiwon Ttou
TMIVEUMOVIKOU  QyYELOKOU  TOVOU KOl  OTNV  OUVOALKN
avakataokeun (remodeling) tou mveupoOvVIKOU ayyelokoU
dEvtpou

H mopakoAoubnon kol QVTIMETWIILON OUTWV TwV aoBevwv
MPEMEL va ylvetal poOvo amo ew0lkouC oTn VOOoO Kal o€
KataAAnAa KEVTPA




Nola L8k aywyn;

Most aspects (including the indications) of PAH-specific
therapy for patients with SSc-PAH are identical to those for
patients with other types of PAH

Y€ YEVIKEC YPAUUEC acBeveic pe Aettoupylkn kKAaon Il and Il
katd WHO ovtipetwnifovtal pe ouvOUOOUO OVOOTOAEQ
evdoBnAivnc kot avaotoAea PDE-5 p.os

AocBeveic pe Aeswtoupyikn kAaon IV aviwpetwrnillovral e
TMIOPEVTEPLKN Yopnynon mpootavoeldouc kal eva OeUTEPO

rnopayovta SLapopeTIKNG KATNYOopLag p.os
This strategy is based upon data extrapolated
from major PAH trials that included a small

proportion of patients with SSc-PAH as well as from
observational studies in patients with SSc-PAH
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Nola 6K AYWYA;

The prostacyclin pathway agonists are primary pulmonary
vasodilators. Formulations include parenteral epoprostenole,
parenteral or inhaled treprostinil and iloprostil, and the oral
agent, selexipag

Limited data in patients with SSc-PAH have shown
improvement in pulmonary hemodynamics, functional class,
exercise capacity, and possibly survival with prostacyclin
pathway agonists. With the exception of oral selexipag, which
may be administered to patients with WHO functional class Il
and lll, these agents (epoprostenol, treprostinil, iloprost) are
often reserved for patients with WHO functional class IV and
for those who need a bridge to lung transplantation



Metapooxevon

Lung transplantation remains an option for suitable operative
candidates who have severe symptoms due to SSc-PAH and have failed
to respond to a systemic prostanoid, either alone or in combination
with other agents

The morbidity and mortality of lung transplantation in patients with
SSc-PAH does not appear to be significantly different from that of adults
undergoing lung transplantation for other reasons

Aspiration-related damage to the allograft from SSc involvement of the
esophagus (ie, severe motility and gastroesophageal reflux) and renal
disease from SSc are pre-and post-transplantation concerns that may
affect transplantation candidacy and require specific management (eg,
surgical correction prior to transplant and nutritional supplementation
with feeding tubes for 6 to 12 months following transplantation)



