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Table 3 Haemodynamic definitions of pulmonary hypertension®

PH PAPm =25 mmHg All
Pre-capillary PH PAPmM =25 mmHg |. Pulmonary arterial hypertension
PAWP <15 mmHg 3. PH due to lung diseases

4. Chronic thromboembaolic PH
5. PH with unclear andfor multifactorial mechanisms

Post-capillary PH PAPmM 225 mmHg 2. PH due to left heart disease
PAVWP =15 mmHg 5. PH with unclear and/or multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg and/or
(lpc-PH) PVR =3WUF

Combined post-capillary and pre-capillary PH DPG =7 mmHg and/or
(Cpec-PH) | PVR =3WLF

CO = cardiac output; DPG = diastolic pressure gradient (diastolic PAP — mean PAWP); mPAP = mean pulmonary arterial pressure; PAWP = pulmonary arterial wedge pressure;
PH = pulmonary hypertension; P¥R = pulmonary vascular resistance; WU = Wood units.

*All values measured at rest; see also section 8.0.

BAccording to Table 4.

“Wood Units are preferred to dynes.s.cm™ .
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Expert Centers

Registry
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Data Management

Registry

v' Retrospective and prospective (starting
from 2015) data collection
» PH diagnosis, classification, symptoms,
comorbidities, diagnostic procedures and
treatment
« Patients who had full work up, including
an RHC
» First visit and Follow up visits
v" PAH tool
* IRB approval
* Informed consent from all participants
* Internet based secure data entry

v Data extraction and statistical analysis
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Data Management Registry

Center number: nul v Theme v  Language
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[ Other tests
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Chest radiograph
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Abdominal ultrasound
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Center participation Registry

PH patients in each expert center in Greece
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Demographics Registry

2015-2018
N=371

H Incident M Prevalent
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PH and PAH Classification e
CLASSIFICATION OF PATIENTS WITH CLASSIFICATION OF PATIENTS
PULMONARY HYPERTENSION IN WITH PAH IN GREECE
GREECE m [diopathic PAH

PH with unclear or multifactorial m Heritable PAH
mechanism m Drugs and toxins induced PAH

% m Connective tissue disease
m Portal hypertension
m Congenital heart disease

PH-
lung
6%

PH-LHD
7%

N=371
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Demographics

Registry

Gender, % P=0.24
70 64.2
60.6
59.2
60 56.5 57.9
50
41.6

40

30

20
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O —— B E—— E——
Total PAH PH-LHD PH-LD CTEPH Multifactorial
PH

B Female ® Male
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Demographics Registry

Age differences among PH groups
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Comorbidities Registry

Comorbidity Total PAH PH-LHD PH-Lung CTEPH Multifactorial PH  P-value
N=371  N=232 N=27 N=24 N=69 N=19
n (%) n (%) n (%) n (%) n (%) n (%)

AFib 14(3.7) 8(3.4) @ 1(4.1) 1(1.4) - 0.052

Hypertension 107 58 (25) 8(29.6)  10(41.6) 26(37.7)  5(26.3) 0.24
(28.8)

Dyslipidemia 42 27 (11.6) 4(14.8) 4 (16.7) 7 (10.2) - 0.59
(11.3)

Diabetes 49 29 (12.5) 2 (7.4) 7(29.1)  6(8.7) 5(26.3) 0.06
(13.2)

Obesity 97 59 (25.4) 6(22.2) 18 (26) 1(5.2) 0.01
(26.1)

CAD 30(8) 16 (6.8) 2(2.9) 2(10.5) 0.03

COPD 48 20(8.6)  5(18.5) 9 (13) 2(10.5) 0.001
(12.9)

Liver disease 15 (4) 12 (5) 0 1(4.1) 1(1.4) 1(5.2) 0.66

Heamatological 36(9.7) 10(4.3)  3(11.1)  1(4.1) 14 (20.3) 0.001

disease

Thyroid disease  55(14.8) 37 (16) 2(7.4) 6 (25) 9(13) 1(5.2) 0.06

Renal disease 11 (3) 6 (2.6) 2(7.4) 2 (8.3) 1(1.4) - 0.35
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Initial functional status

Registry

WHO functional class, %
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Initial functional status

6MWT

S-MWD (m) in patients with PH

Greek

Registry
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Initial functional status

Registry

&-MWD (m) in patients with PH
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Functional parameters Median (IQR)

6-MWD, (m) (n=254) 369 (176)

Nt-proBNP, (pg/mL) (n=36) 168 (333)
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Right heart catheterization data Registry
RHC data Total PAH PH-LHD PH-Lung CTEPH Multifactorial P-value
N=371 N=232 N=27 N=24 N=69 PH
N=19

RHC,n (%)  337(90.8) 209(90.1) 25(92.6) 22(91.7) 62(91.3) 18(94.7)

RAP, nmHg 8 (6) 8 (6) 8.5(6.75) 6 (5.25) 7 (6) 0.0001

mPAP, 43 (18) 44 (20.5) 42 (12.5) 39(17.5) 43(15) 35 (13) 0.18
mmHg

PAWP, 11 (5) 11 (5) 12 (4) 10 (4) 12 (5) 0.0001
mmHg

CO, L/min 4.2 (1.7) 4.2 (1.7) 4.0(2.5) 4.0(1.1) 4.4 (1.6) 5.2 (2.5) 0.22

cl, 2.4(09) 25(0.9) 2.1(1.1) 22(09) 2.4(0.9) 0.02
L/min/m2

PVR, WU 6.8 (5.8) @ 4.1(35) 65(6.2) 6.6(47)  4.9(43) 0.0001

SVO2, % 69 (11) @ 64.4(17) 69.2(5) 67 (12) 67.7 (21) 0.01

All values are expressed as median (IQR).
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Echocardiography

Echocardiography Median (IQR)
LVEF, % (n=194) 60 (5.25)
RVEDD, mm (n=74) 34 (12.2)
TAPSE, mm (n=140) 19 (7)

TR Vmax, m/s, (n=76) 3.75(1)

RVSP, mmHg (n=173) 70 (33)

Greek

Registry
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Differences in according to WHO class Registry
PAH (N=232) WHO /1l WHO lIl/IV P-value
N=125 N=107

Female, n (%) 81(64.8) 70(65.4) 0.9
Age,y 58 (19) 64 (18) 0.002
BMI, kg/m2 26.8 (7.9) 29 (8.8) 0.14
6-MWD, m 430 (120) 285 (254) 0.001
RHC

RAP, mmHg 7 (4) 8 (7) 0.07
mPAP, mmHg 41.5 (19.7) 44.3 (14.5) 0.11
CO, L/min 4.8 (2.3) 4.0 (1.6) 0.01
Cl, L/min/m2 2.8 (1.1) 2.2 (1.1) 0.001
PVR, WU 6.2 (5.1) 7.4 (6.1) 0.03
SV02, % 70.9 (9) 66.0 (10) 0.001
Echocardiography

RVSP, mmHg 61.0 (34.0) 74.5 (32.9) 0.001

All values are expressed as median (IQR).




Symptoms, signs, history suggestive of PH

Echocardiographic probabiicy of PH (Table E)

Low

v

Consider other causes

Consider left heart disease and lung diseases
o = andior follow-up (Table %)

by spmptoms, signs, risk factors, ECG,
PFTHDLCO, chest radiograph and HRCT,
arterial blood gases (Table %)

Diagnosis of left heart diseases or
lung diseases confirmed!

Signs of severe PHIRY
dysfunction

VI scan®
Mismatched perfusion defects!

Yos Refir to PH e

CTEPH possible:
CT pulmonary angiography,
RHLC /- Pulmonary Angiography

RHC (Table 10)
mPAP =15 mmHg, PAWP
=15 mmHg, F¥R >3 Wood units

PAH likely
Specific diagnostic tests

Schistosomiasis

Y
L ]

“
P orto-

Heritable Idmpal:hlt -:Im-pathlc Heritable
PYODVPCH PYODIPCH PAH PAH
CHD = congenital heart diseases; CT = computed tommagraphy; CTD = connectree: tisue disease; CTEPH = chronic thremboembolic pulmonary hypertension
DILCO = carbon manasdde Sifsing capadcy; BECG = glecoracardicgram; HIY = Human immencdeficency virus: HE-CT = Righ rescludon CToePSP = miean puleorary arcenial
pressure; PA = puimonary angiography: PAH = pelmorary arteral hypenersion; PP = peimorary amery wedge pressure; PFT = pulorary function tess;
PH = pulmonary hypertension; m_mmmmdmurmwmum pralmorary vascular resisrance;
RHC = rﬁlhﬂ.rtﬂh:t:rm:rr. rﬂ'tmnl:h-‘ﬂl]—ml‘puﬁ
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g?‘:ﬁr:entl’atient Demographics and Disease Characteristics at Prognost.ic implications Of Sen'al I'iSk SCOl'e

Serial risk assessment assessments in patients with pulmonary arterial
e e hypertension: A Registry to Evaluate Early and
ety Sistrosen. Mo: (%) e Long-Term Pulmonary Arterial Hypertension

WHO group, No. (%)

1icpathic PAN 1191 (67.) Disease Management (REVEAL) analysis

Associated PAH

Congenital heart disease 243 (9.6) , ,
Connective tissue disease 644 (25.5) Raymond L. Benza, MD," Dave P. Miller, M, Aimee J. Foreman, MA °
e EARZCES) Adaani £, Frost, MD," David B. Badesch, MD," Wade W. Benton, PhamD,’
: f
Other 242 (9.6
Renal insufficiency. No. (%) g2 (§.6)) and Michael . MCGOOH' D 55.2
NYHA Functional Class. No. (%) 2.328 (100.0)
I 853 (36.6)
IIT 1,175 (50.5) Regist
v 124 (5.3 liid
Systolic blood pressure, (n = 2.458) 118 = 17.4

mean = SD mm Hg
Heart rate, mean = SD beats/min (n
S6-minute walk distance. (n
mean = SDm

2.439) 82.7 = 14.5
2.051) 369 = 123

BNP, mean = SD pg/ml (n = 1.213) 266 = 464
Median (interquartile range) 115 (42-299)
pg/ml
N-terminal pro-BNP, mean = SD, (n = 261) 1,937 = 6.753
pg/mt .
Median (interquartile range) 547 (148-1.620)
pg/ml .
Pericardial effusion., No. (%) 502/1.990 (25.2)
Dico, mean = SD 9% predicted (n = 1.540) 59.6 = 22.8
mRAP = 1 year of enrollment, (n = 1.,282) 9.1 = 5.4
mean — gD {(mm Hg)

Pulmonany vascular resisignce. (n
mean = SD Wood units

2.404) 100 - 6.8

BNFP, brain natriuretic peptide: Duco, diffusion capacity of the lung
for carbon monoxide: MRAP, mean right atrial pressure; NYHA,
New York Heart Association: PAH. pulmonary arterial hypertension:
SD. standard deviation; WHO, World Health Organization.

*N = 2.529, unless otherwise noted. Information on disease PAM
characteristics may not be available for all patients at the time of
enrollment.

EWHOI mWHOR mWHOII WHO N
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ASPIRE registry: Assessing the Spectrum of )
Pulmonary hypertension ldentified at a SthfIE|d, UK
HRiEferral cenftre 2001-2010

J. Hurdman*, R. Condliffe*~ ™, C_A. Elliot~ ™, C. Davies , C. Hill ., J.M. Wila™" "
D. Capener ., P. Sephton*, N. Hamilton*~, I.J. Armstrong™., C. Billings~, A_. Lawrie™ "
1. Sabroe* " ** M. Akil™*_, L. O Toole™ " and D_.G. Kiely*~~

TABLE 1 Baseline characteristics for the five diagnostic groups

Owverall Group 1 Group 2 Group 3 Group 4 Group 5
PAH PH-LHD PH-lung CTEPH PH-misc
Subjects n 1344 598 157 178 242 3z
Age yrs 594+ 17 544 187+ # 684 10* %F BB+ 11*.5f 6141557~ 57 4+ 127+
Female 62 70 69 38 54 59
WHO v 65/16 64/14 BE6/6 62/27 TONT 6619
ISWD m 169+ 149 189+ 156" 154 + 144 e e R dan e
Pra I'I'II'I'IHg 11486 104+ B" 154 g=-rid Age differences among PH groups
—FPoammHag 45412 48 413" 41 +11"F 1004 o oo Greek
Cl L-min—'-m= 27409 27+09" 2.9407%56 B F
Ppcw mmHg 1347 B4 318 244 5=+ Registry
PVR dyn-s-cm™ 654 + 430 780 4 4497+ DHg ¢ D5 1
Sv.0, % 6349 63+ 9% 64 + 8%
FEV1 % pred T34 22 77+ 2078 67 4+ 20*-+§ 50~
FVC % pred 85424 88+ 220" feE+22”f &
TL.co % pred 54422 554 237§ 62+ 17 o
Maximal therapy
MNone 28 11 a7
CCB 1 2 1 *
Crral monoRx 46 49 12 L.
Cral comb 8 13 o 0
Prostanoid monoRx B8 10 o 1.00 200 300 4,00 500
Prostancid comb g 15 o pharoup

Data are presented as mean 4+ 5D or %, unless otherwize stated. PAH: pulmonary arterial hypertension; PH-LHD: pulmonarny hypertension associated with left heart
disease; PH-lung: pulmonary hyperension associated with lung disease; CTEPH: chronic thromboembolic pulmonary hypertension; PH-misc: miscellansous pulmonary
hypertension; WHCO: Waorld Health Organization functional class; 1SWD: incremental shuttle walking distance; Pra: mean right atrial pressure; Ppa: mean pulmonary artery
pressure; Cl: cardiac index; Ppow: pulmonary capillary wedge pressure; PVR: pulmonary wvascular resistance; Sv,0,. mixed wenous oxygen saturation; FEV1: forced
expiratony volume in 1 s5; % pred: % predicted; FVC: foroced vital capacity; TL,CO: transfer factor of the lung for carbon monoxide; CCB: calcium-channel blocker; oral
monoRx: oral monotherapy; oral comb: combination phosphodiesterase-b inhibitor and endothelin receptor antagonist. prostanoid monoRx: prostanocid monotherapy;
prostanoid comb: prostanoid in combination with any other targeted therapy. *: p=<<0.05 in comparison to group 1; 1. p=<=0.05 in comparison to group 2; 7 p=<0.05 in
comparison to group 3; ¥ p=0.05 in comparison to group 4; *: p="0.05 in comparison to group 5.
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Pulmonary Arterial Hypertension in France
Results from a National Registry
Marc Humbert, Olivier Sitbon, Ari Chaouat, Micheéle Bertocchi, Gilbert Habib, WVirginie Gressin, Azredine Yaici,

Emmanuel Weitzenblum, Jean-Francois Cordier, Francois Chabot, Claire Dromer, Christophe Pison,
Martine Reynaud-Gaubert, Alain Haloun, Marcel Laurent, Eric Hachulla, and Gérald Simonneau

Service de Pneumologie, Centre des Maladies Vasculaires Pulmonaires, Hopital Antoin
Uniwversité Paris-Sud, Clamart, France; Service de Pneumologie, Hapital Hautepierre, S RAP mmHg 7 (4} 8 (7}
Lyon; Service de Cardiologie, Hopital de la Timone; Service de Pneumologie, Hopital !
France, Paris; Service de Pneumologie, Hopital de Brabois, Vandoeuvre-les-MMancy; Ser]

e e e S Sne im  | EAR mmHg 415 (19.7) 44.3 (14.5)
€O, L/min 4.8 (2.3) 4.0 (1.6) [
TABLE 2. SIX-MINUTE WALK DISTANCE AND HEMODYNAMIC PARAI c1, L/min/m2 2.8(1.1) 2.2(1.1)
NEW YORK HEART ASSOCIATION FUNCTIONAL CLASS AT DIAGNOS pyr wu 6.2 (5.1) 7.4(6.1) BEL4
ARTERIAL HYPERTENSION SV02, % 70.9(9) 66.0 (10)
NYHA IHI NYHA I NYHA IV p Value
6-min walk test
n 134 359 55
Distance, m 415 * 86 319+ 92 192 + 9% < 0.0001
Percentage of reference values
Male patients 68.1 + 14.1 58.8 + 14.7 365+179 < 0.0001
Female patients 67.9 + 22.2 539+ 164 3412158 < 0.0001
Hemodynamic parameters, n 162 405 77
RAP. mm Ha 6+ 4 9=*5 11+7 < 0.0001
mPAP_mm Hg 50 = 17 56 + 15 56 + 13 0.0002
PAWP, mm Hg 8+3 g8+3 B8+4 0.75
Cardiac index, L/min/m’ 29+09 24 +0.7 21+08 < 0.0001
SV, % 67+ 8 62 + 8 54+9 < 0.0001
PVRI, mm Hg/L/min/m? 158 9.7 215+ 98 25.1 + 10.1 < 0.0001

For definition of abbreviations, see Table 1.
Data expressed as mean * SD.

Am J Respir Crit Care Med. 2006 May 1;173(9):1023-30.
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Key messages

Registry

371 patients with PH were recorded, with PAH as the most frequent cause.
Nearly half patients were newly diagnosed.

Female sex was the dominant sex among all groups except from group 3.
The majority of patients (60%) had no or mild symptoms.

The most common comorbidities were hypertension and obesity.
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Key messages

Registry

* There were significant differences in hemodynamics between PH groups.

* PAH patients with no or mild symptoms (I/11), were of younger age, covered a greater
distance in 6BMWT and had a higher CO, Cl, SVO2% and a lower PVR in RHC than more
symptomatic ones (WHO llI/IV).

e Based on symptoms, FC and hemodynamics, we can hypothesize that PH patients in Greece
are recruited in the registry at an earlier stage, compared to other registries

* Strong hospital affiliations to expert centers
* Wide spread use of echocardiogram
* Reimbursement issues

* We provide for the first time reliable multicenter data of PH patients in Greece



