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1. Expert Centers

10 expert centers in Greece

1. Cardiolody Department, AHEPA University 

Hospital, Thessaloniki

2. Multidisciplinary Pulmonary Hypertension Service, Attiko

General Hospital, Athens

3. Cardiology- Pediatric Cardiology Department, Onassis 

Cardiac Surgery Center, Athens

4. Cardiology Department, Mediterraneo

Hospital, Glifada, Athens

5. Respiratory Failure Unit, Papanikolaou General 

Hospital, Thessaloniki

6. Pulmonary Department, PAGNI, Irakleio, Crete

7. Cardiology Department, Hippokrateio General 

Hospital, Athens

8. Laiko General Hospital, Athens

9. Cardiology Department, Democritus University of 

Thrace, Alexandroupolis

10. 2nd Cardiology Department, Ioannina University Hospital
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2. Methods and Data Management

 PAH tool launched from 2015

 Retrospective and prospective data collection till 

April 2019

• PH 

diagnosis, classification, symptoms, comorbiditie

s, diagnostic procedures and treatment 

• Patients who had full work up, including an RHC

• First visit and Follow up visits

 PAH tool

• IRB approval

• Informed consent from all participants

• Internet based secure data entry

 Data extraction and statistical analysis
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3. Definition of PH
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4.Patient Recruitment
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5.Classification of PH

280; 58%

42; 9%

30; 6%

82; 17%

46; 10%

CLASSIFICATION OF PATIENTS WITH PULMONARY HYPERTENSION IN 
GREECE

Group 1

Group 2

Group 3

Group 4

Group 5

N=480
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6. Classification of PAH

95; 34%

7; 3%
3; 1%

89; 32%

9; 3%

74; 26%

3; 1%

CLASSIFICATION OF PATIENTS WITH PAH IN GREECE

Idiopathic PAH Heritable PAH

Drugs and toxins induced PAH Connective tissue disease

Portal hypertension Congenital heart disease

Pulmonary Veno-occlussive disease

N=280
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7.Classification of PAH-CTD

52; 59%

8; 9%

10; 11%

2; 2%

7; 8%

10; 11%

CLASSIFICATION OF PATIENTS WITH PAH-CTD IN GREECE

Systemic Sclerosis CREST SEL Dermatomyositis Mixed CTD Other

N=89
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8.Classification of PAH-CHD
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9. Incidence in PAH

45%

55%

PAH Population

Incident Prevalent
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10. Baseline PAH Characteristics

PAH

Total

IPAH/ 

HPAH/Drugs

PAH-CTD PAH-CHD Portal 

hypertension

P-Value 

Subjects 280 105 (38) 89 (32) 74 (26) 9 (3)

Female 186 (66.4) 67 (63.8) 71 (79.7) 44 (59.5) 3 (33.3) 0.004

Age, years 56.3 (25) 55.1 (23) 63.1(18) 39.6 (37) 56.2 (17) <0.0001

BMI, (kg/m2) 25.8 (7.7) 27.9 (7.3) 27.4 (7.8) 25.3 (5.7) 29.4 (7.8) <0.0001

Comorbidities

Atrial Fibrillation 20 (7.1) 6 (5.7) 3 (3.4) 7 (9.4) 4 (44.4) 0.000

Arterial 

Hypertension

73 (26.1) 39 (37.1) 25 (56.2) 8 (8.9) 1 (1.1) 0.001

Dyslipidemia 36 (12.9) 15(14.2) 18 (20.2) 3 (4.5) 0 0.013

Diabetes 37 (13.2) 23 (22) 7 (7.8) 3 (4.5) 4 (44.4) 0.000

CAD 22 (7.9) 12(11.4) 9 (10.1) 0 0 0.02

Obesity 74 (26.4) 34 (32.4) 25 (28.1) 11 (14.8) 4 (44.4) 0.11

Hypothyroidism 48 (17.1) 13 (12.3) 24 (26.9) 11 (14.8) 0 0.08

Smoking 64 (22.9) 33 (31.4) 18 (20.2) 6 (8.1) 5 (55.5) 0.002

Symptoms

Dyspnea 231 (82.5) 86 (81.9) 81 (91.0) 53 (71.6) 8 (88.8) 0.013

Fatigue 154 (55.0) 55 (52.4) 51 (57.3) 40 (54.0) 7 (7.8) 0.495

Palpitations 22 (7.9) 12 (11.4) 6 (67.4) 4 (5.4) 0 0.565

Chest pain 22 (7.9) 12 (11.4) 6 (67.4) 4 (5.4) 0 0.565

Syncope 21 (7.5) 11 (10.5) 5 (5.6) 4 (5.4) 1 0.493

RHF 64 (22.9) 31 (29.5) 18 (20.2) 13 (17.5) 1 0.20



PAH

Total

IPAH/ 

HPAH/Drugs

PAH-CTD PAH-CHD Portal PH P-Value 

6-MWD, m

N=202

382 (176) 410 (170) 325 (1963) 405 (168) 400 (96) 0.013

NT-pro BNP, pg/mL

N=128

466 (1467) 483 (1046) 624 (2011) 452 (854) 400 

(1386)

0.701

Echocardiography 

RA area (cm2) 22 (6) 22 (6) 21 (7.1) 25 (4) 0.8

RVEDD, mm 38 (16) 39.5 (19.3) 32 (13) 42 (13) 45 ± 13 0.08

TAPSE, mm 19 (6) 18 (6.3) 20 (4.5) 17 (9) 21.6 ±

1.5

0.09

TR Vmax, m/s 4 (1.1) 4 (0.8) 3.6 (0.9) 4.5 (1.4) 4 (1.1) 0.008

RVSP, mmHg 70 (33.2) 74.5 (30.5) 60.1 (24.2) 89 (56.5) 63.5 

(30.2)

0.001

Right heart catheterization,  n=261

m RAP, mmHg 8  (6) 9 (6) 6 (4.3) 9 (5.8) 9 (7) 0.003

m PAP, mmHg 45 (20.5) 50 (18.0) 39 (15.0) 51 (36.0) 37 (24) <0.0001

PAWP, mmHg 11 (5.3) 11 (6.0) 11 (4.8) 12 (4.0) 10 (10) 0.437

CO, L/min 4.2 (1.97) 4.2 (1.6) 4.2 (1.8) 4 (2.4) 5.8 (4.5) 0.044

CI, L/min/m2 2.45 (0.92) 2.3 (0.8) 2.45 (0.8) 2.63 (1.2) 2.9 (0.9) 0.007

PVR, WU 10.4 (7.0) 16.3 (10.7) 10.5 (8.8) 14.5 (13.2) 8.8 (7.8) <0.0001

HR, bpm 78 (15.5) 77 (13) 80 (16.5) 85 (22) 75 (17) 0.001

SVO2, % 70 (11.1) 68 (8.6) 69.7 (9.7) 75 (11.5) 73.9 <0.0001
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11. Baseline PAH Diagnostics
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12. Functional Class at baseline
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13. 1-year mortality risk stratification at baseline
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14. Follow up Characteristics

Differences in functional and hemodynamic parameters at follow up in PAH. 

Baseline n=126 Follow up n=126
Age, years 53.7 ± 15.9 56.7 ± 13.7 <0.0001

NYHA I/II 74 (58.7) 77 (61.1) <0.0001

NYHA III/IV 52 (41.2) 49 (38.8)

Risk Stratification 

Low Risk 48 (38) 61 (48.4) 0.008

Intermediate Risk 69 (54.7) 57 (45.2)

High Risk 9 (7.1) 8 (6.3)

6MWD, m n=55 368.5 ± 173.9 418.7± 163.8 0.001

NT-proBNP, n=60 1373 ± 1933 962 ± 1294 0.09

Echocardiography, n=38

RA area (cm2) 21.3 ± 3.9 23.1 ± 3.9 0.14

TAPSE, mm 18.5 ± 5.3 18.1 ± 4.6 0.6

TR Vmax, m/s 3.9 ± 0.6 3.8 ± 0.6 0.11

RVSP, mmHg 75.7 ± 24.3 69.3 ± 23.4 0.05

Right heart catheterization,  n=50

m RAP, mmHg 9.3 ± 4.5 7.8 ± 3.5 0.04

m PAP, mmHg 48.7 ± 12.8 42.6 ± 12.9 <0.0001

PAWP, mmHg 11 (5.3) 11 (6.0) 0.12

CO, L/min 4.6 ± 1.4 5.6 ± 1.7 <0.0001

CI, L/min/m2 2.5 ± 0.7 3.1 ± 0.9 <0.0001

PVR, WU 16.3 ± 7.8 10.9 ± 5.5 <0.0001

SVO2, % 69.2 ± 8 71.3 ± 7.5 0.05
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15. Follow up Risk Stratification
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16. Pharmacotherapy at baseline

Non Specific Treatment N=280

Baseline

N=126

Follow up

Oxygen therapy, n (%) 62 (22.1) 22 (17.5)

Diuretics, n (%) 132 (47.1) 67 (53.2)

Oral anticoagulant, n (%) 72 (25.7) 31 (24.6)48,90%

69,60%

11,10%
9,20%

PDE5i/Rio ERAs Prostanoids-IP receptors CCBs

Specific medical treatment in PAH at baseline

N=280
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16. Pharmacotherapy at baseline

132; 47%

88; 31%

18; 7%

42; 15%

Medical therapy in PAH at baseline

Monotherapy

Dual combination

Triple combination

No PAH therapy

N=280
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16. Pharmacotherapy at baseline

13; 42%

4; 13%

9; 29%

5; 16%

Prostacyclin analogues/IP receptors use in patients 
with PAH at baseline 

Inhaled iloprost

Subcutaneous treprostinil

Intravenous epoprostenol

IP receptor agonists

N=31
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16. Pharmacotherapy at baseline
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66,40%

4,80%

79,20%

23,20%

PDE5i/Rio Riociguat ERAs Prostanoids-IP receptors

Pharmacotherapy at follow-up, % 
n=126
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17. Pharmacotherapy at Follow up

53,90%

73,80%

8%

PDE5i/ Rio ERA Prostanoids- IP 
receptors

Pharmacotherapy at baseline, % 
n=126

Pharmacotherapy at baseline, % n=126

P<0.0001
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17. Pharmacotherapy at Follow up

38%

33%

22%

7%

Medical therapy in PAH at 
follow up, n=126 

Monotherapy Dual combination

Triple combination No PAH therapy

48%

36%

6%

10%

Pharmacotherapy in PAH at 
baseline, n=126

Monotherapy Dual Combination

Triple Combination No PAH therapy

P<0.0001
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17. Pharmacotherapy at Follow up

3; 10%

2; 7%

10; 35%

14; 48%

Prostacyclin analogues/IP receptor agonists 
in patients with PAH at follow up, n=126

Inhaled iloprost

Subcutaneous treprostinil

Intravenous epoprostenol

IP receptor agonists

N=29

5; 46%

1; 9%

3; 27%

2; 18%

Prostacyclin analogues/IP receptor 
agonists at baseline, n=126

Inhaled Iloprost

Subcutaneous Treprostinil

Intravenous Epoprostenol

IP receptors agonists

N=11

P<0.0001
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17. Pharmacotherapy at Follow up
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Hoeper MM, Kramer T, Pan Z, et al. Mortality in pulmonary arterial hypertension: prediction by the 2015 
European pulmonary hypertension guidelines risk stratification model. Eur Respir J 2017; 50: 1700740

Compera Registry
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18. Survival Analysis

Mortality rate: 8,3 deaths / 100 patients-years

33 deaths / 143 patients in 394 patient-years Median FU = 2 years (2.45)

Survival in PAH, %

At 1 year, % 87.3

At 2 year, % 78.2

At 3 year, % 70.4



Hellenic PulmOnary Hypertension rEgistry (HOPE)
18. Survival Analysis

Median FU = 2 years (2.45)

P=0.002

Survival % among PAH subgroups

IPAH/
HPAH/
Drugs

PAH-
CTD

PAH-
CHD

PoPAH

N 54 48 53 6

At 1 
year, %

91.4 82.5 96.9 62.5

At 2 
years, %

88.9 62.3 89.4 41.7

At 3 
years, %

79.3 49.1 89.4 41.7
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18. Survival Analysis
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18. Survival Analysis

Median FU = 2 years (2.45)

P=0.001

Survival, % NYHA 
I/II
(N=79)

NYHA
III/IV
(N=64)

At 1 year, 
%

92.8 80.5

At 2 years, 
%

86.9 67.2

At 3 years, 
%

84.2 50.8
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18. Survival Analysis

Median FU = 2 years (2.45)

P=0.04

Survival, % Incident
(N=69)

Prevalent
(N=74)

At 1 year, % 82.6 91.3

At 2 years, % 74.1 81.4

At 3 years, % 57.1 78
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18. Survival Analysis

Median FU = 2 years (2.45)

P=0.009

Survival, % M
(N=43)

F
(N=100)

At 1 year, 
%

77.9 91.9

At 2 years, 
%

75.2 82.5

At 3 years, 
%

56.5 78.9
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18. Survival Analysis

Median FU = 2 years (2.45)

P=0.09

Survival
, %

Low
N=53

Median
N=81

High
N=9

At 1 
year, %

91.7 84.4 87.5

At 2 
years, %

85.7 73.7 70

At 3 
years, %

85.7 61.9 52.5
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19. Take home messages

• 280 patients with PAH were recorded.

• Nearly half patients (45%) were newly diagnosed.

• Female sex was the dominant sex among all subgroups except from PoPAH.

• The majority of patients (57.1%) had no or mild symptoms and were at intermediate 1-

year mortality risk (56.8%).

• The most common comorbidities were hypertension and obesity.

• Over time there was a significant improvement in hemodynamics and 6MWD.

• There was an increased use of combination therapy and prostanoids especially IP 

receptor agonists over time.

• 1- and 3-year survival in PAH was 87.3% and  70% respectively. 

• The lowest survival rate was detected in PoPAH and PAH-CTD subgroups, in 

men, incident patients and in severely symptomatic patients (NYHA III/IV). 



• Α’ Καρδιολογική Κλινική Αριςτοτζλειο 
Πανεπιςτήμιο, ΑΧΕΠΑ, Θεςςαλονίκη: Αρβανιτάκθ 
Αλεξάνδρα, Φελουκίδθσ Χριςτο, Μουράτογλου ΢οφία, Φαρμάκθσ 
Δθμιτριοσ, Ροφςκασ Παφλοσ Καρβοφνθσ Χαράλαμποσ, Γιαννακοφλασ
Γεώργιοσ

• Καρδιολογική Κλινική Νοςοκομείο Mediterraneo, Γλυφάδα: 
Μποφτςικου Μαρία, Παππά Λιλίκα, Μαγγίνασ Ακανάςιοσ

• Διακλινικό Ιατρείο Πνευμονικήσ Υπζρταςησ ΠΓΝ Αττικόν, Αθήνα: 
΢ταγάκθ Ελζνθ, Σςαγκάρθσ Ηρακλισ, Λεκάκθσ Ιωάννθσ, Αρμαγανίδθσ
Απόςτολοσ, Άνκθ Αναςταςία, Ορφανόσ ΢τζλιοσ, Φραντηεςκάκθ
Φραντηζςκα, Κωνςταντώνθσ Δθμιτριοσ, Φρογουδάκθ
Αλεξάνδρα, Βρετοφ Αγακι, Παππάσ Ακανάςιοσ, Παππάσ Χριςτοσ 

• Καρδιολογική-Παιδοκαρδιολογική Κλινική Ωνάςειο 
Καρδιοχειρουργικό Κζντρο: Δεμεροφτθ Ευτυχία, Βοφδρθσ
Βαςίλειοσ, Αποςτολοποφλου ΢ωτθρία, Ακαναςόπουλοσ 
Γεώργιοσ, Σςιάπρασ Δθμιτριοσ, Ράμμοσ ΢πυρίδων Καρυοφίλλθσ
Παναγιώτθσ 

• Μονάδα αναπνευςτικήσ ανεπάρκειασ, Γενικό Νοςοκομείο 
«Παπανικολάου», Θεςςαλονίκη: Παναγιωτίδου 
Ευαγγελία, ΢τανόπουλοσ Ιωάννθσ, Πίτςιου Γεωργία

• Πνευμονολογική Κλινική, ΠΑΓΝΗ, Ηράκλειο Κρήτη: Φαναρίδθσ
Μιχαιλ, Πρινιανάκθσ Γεώργιοσ, Μθτροφςκα Ιωάννα

• Καρδιολογική Κλινική Ιπποκράτειο ΓΝ Αθηνών: Λεοντςίνθσ
Ιωάννθσ, Παςχαλίδθσ Ελευκζριοσ, Αυγεροποφλου Αικατερίνθ

• Καρδιολογική Κλινική Δημοκρίτειου Πανεπιςτημίου Θράκησ: 
Θωμαίδθ Αντίνα, Κωνςταντινίδθσ ΢ταφροσ 

• Β’ Καρδιολογική Κλινική Πανεπιςτημίου Ιωαννίνων: Νάκα 
Αικατερίνθ, Μιχάλθσ Λάμπροσ

• Καρδιολογική Κλινική Λαϊκό Νοςοκομείο Αθηνών: Κανζλλα 
Ζζρβα, Αναςταςιάδθσ Γιώργοσ

Ευχαριστώ


