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Outline

• Baseline and follow up data of patients with CTEPH

• Baseline and follow up data of patients with 
haematological disorders

• Current data regarding patients with left heart 
disease

• Current data regarding patients with pulmonary 
disorders



Pulmonary Hypertension: Classification



Greek Pulmonary Hypertension Registry
3.PH Classification



Chronic thromboembolic pulmonary hypertension (GROUP4)

Purpose and Methods

We conducted a prospective, observational

study from 2015 to 2019 with a joint

collaboration from ten pulmonary hypertension

expert centers in Greece and described the

demographics, management and follow up of

patients with CTEPH



Chronic thromboembolic pulmonary 

hypertension

Chronic thromboembolic pulmonary hypertension



Results 
Survival (GROUP 4)

• Follow up data 
N=55

• Median (IQR)FU 
period 1.5(2.5)y

• 2 deaths
• RHF

• SCD

• mortality rate 1.5 
deaths per 100 
patients-years)



Demographics of patients with CTEPH

N=82

Age, (years) 59.2 ± 16.3

Female sex, n (%) 48(58.5)

ΒΜΙ, (Kg/m2) 27.6± 6.4

Incident patient, n (%) 43(52.4)

Results

Demographics (GROUP 4)

Comorbidities of patients with CTEPH
N (%)

Atrial fibrillation 4(4.9)

Arterial hypertension 29 (35.4)

Diabetes mellitus 7 (8.5)

Dyslipidemia 7(8.5)

CAD 4(4.9)

Dialysis 1 (1.2)

Liver disease 1(1.2)

Previous PE 44 (53.7)

Previous DVT 7 (8.5)

Splenectomy 7 (8.5)

Hematological disease 16 (19.5)

Thyroid disease 12(14.6)

Obesity

(BMI≥30kg/m2)

21 (25.6)

COPD 10(12.2)

Smoking 24 (29.3)

Depression 6(7.3)



Results
Symptoms (GROUP 4)

22.0%

2.4%

9.8%

9.8%

56.0%

86.5%



Results
Functional and neurohormonal characteristics(GROUP4)

33(40.2%)

1(1.2%)

RISK STRATIFICATION

N=28, 
34.1%

N=48, 
58.5%

N=6, 
7.3%

Baseline 
(N=82)

Follow up 
(N=55)

6-MWD (m)
(mean±SD)

325±167 428±166.1

NT-proBNP
(pg/mL)
Median 
(IQR)

498(1064) 107(261)



Results
Clinical Signs (GROUP 4)

6.1%

27.0%

11.0%

22.0%

12.2%



Results
Diagnostic parameters (GROUP 4) 

Echocardiography 

Baseline Follow up P value

RVEDD (mm) 33.4±12.3 40.1±27.7 0.542

TAPSE, mm  18.5±4.7 16.9±5.9 0.049

TR Vmax, m/s 3.9 ± 0.7 3.7±0.8 0.210

RVSP, mmHg 73.2 ± 21.4 65.0±24.6 0.234

Hemodynamics

Baseline Follow up P value

mRAP, (mmHg) 7.9±4.4 8.3±4.5 0.045

sPAP, (mmHg) 76.9±19.3 60.2±22.6 <0.001

dPAP, (mmHg) 26.7 ± 7.5 22.0±7.0 0.001

mPAP, (mmHg) 44.9±10.9 37.0±11.3 <0.001

PAWP, (mmHg) 10.7±3.9 11.2±2.3 0.163

CO, (L/min) 4.5±1.4 5.0±1.3 0.004

CI, (L/min/m2) 2.4±0.7 2.7±0.7 0.032

PVR, (WU) 8.2±4.0 10.8±6.3 0.924

SVO2, (%) 65.8±9.3 68.6±9.2 0.003

HR, (bpm) 78.0 ± 10 75±15 0.670



Results
Diagnostic parameters (GROUP 4 ) (baseline)

Lung function test

FEV1, (% pred) 83.6±15.1

FVC, (% pred) 87.9± 14.6

FEV1/FVC 77.8 ± 10.4

TLC, (%pred) 81.3±11.7

DLCO/SB, 

(%pred)

69.07 ± 21.3

Other diagnostic procedures

V/Q scintigraphy 50 (61.0)

Abnormal V/Q scan 39 (47.6)

Chest CT 42 (51.2)

Central thrombi 16 (19.5)

Peripheral thrombi 22 (26.8)

Mural thrombi 9 (11.0)

Pulmonary Angiography 19 (23.2)



Non specific treatment, n (%)

Oxygen therapy 24 (29.3)

OAC therapy 62 (72.6)

Diuretics 44 (53.6)

Results 
Medical therapy (GROUP 4) (baseline) 

TARGETED THERAPY 

51.2%

12.2%

2.4%

PAH TARGETED THERAPY IN CTEPH 

9.8%

22.0%

39.0%



Results 
Medical therapy (GROUP 4) (baseline) 

TARGETED THERAPY ACCORDING TO RISK



Results 
Interventional therapy

CTEPH

(Ν=82)

Operable

34.1% 
(Ν=28)

PEA

67.9% 

(Ν=19)

BPA

14.3%

(Ν=4)

No 
intervention 

17.9% 

(Ν=5)

Inoperable

65.9% 
(Ν=54)

BPA

14.8% 

(Ν=8)



Group 5: PH with unclear and/or multifactorial 
mechanisms



Patients with haematological disorders (Group 5)

Ν=46 patients in Group 5 out of 480 PH patients
N=38 patients (28, 73.7% incident) with haematological disorders

B thalassemia N=25, 65.8%
Sickle cell disease, N=7, 18.4%
Promyeloproliferative disease,  N=5 13.2%
Scpherocytosis , N=1, 2.6%



• Mean age of patients was (mean±SD) 52.8±10.6 years, 
• More than half of them were females (N=20, 52.6%).  

• Thirteen patients underwent splenectomy (34.2%, 5.6% of total), 
due to 

• thalassemia (Ν=10, 26.3%, 2.1%), 
• myeloproliferative disorders (N=2, 0.4%)
• scherocytosis (Ν=1, 0.2%). 

• Median (IQR) Follow up period: 1.3(1.0)years

• Among 16 patients with available follow up data, 1 death was 
reported over 26,5 patient-years of follow up (mortality rate 3,8 
deaths per 100 patients-years). The cause of death in this case was 
heart failure.

Group 5. Patients with haematological
disorders



Group 5. Patients with haematological disorders
Functional and neurohormonal characteristics 

RISK STRATIFICATION

N=16,
42.1%

N=3,
7.9%

FUNCTIONAL STATUS

65.8%

26.3%
7.9%

Baseline 
(N=38)

Follow up 
(N=16)

6-MWD (m)
(mean±SD)

350.8±189.7 487.0±91.3

NT-proBNP
(pg/mL)
Median 
(IQR)

343(1933) 244(1977)



Group 5. Patients with haematological disorders
Symptoms and clinical presentation

10.5%

60.5%

5.3%5.3%

Symptoms Clinical signs

2.6%

23.7%

10.5%

10.5%

7.9%



Results
Diagnostic parameters (GROUP 5) 

Echocardiography 

Baseline Follow up P value

RVEDD (mm) 46.0±10.1 36.5±6.4 -

TAPSE, mm  20.8±4.7 18.0±2.8 -

TR Vmax, m/s 3.9 ± 0.7 3.2±0.8 0.743

RVSP, mmHg 73.4 ± 29.7 51.0±22.9 0.870

Hemodynamics

Baseline Follow up P value

mRAP, (mmHg)
9.3±3.9 7.6±2.6 0.270

sPAP, (mmHg)
61.1±14.2 53.4±15.9 0.104

dPAP, (mmHg)
22.4 ± 6.3 16.8±4.4 0.196

mPAP, (mmHg) 37.9±8.0 32.2±8.0 0.116

PAWP, (mmHg) 12.2±3.2 13.2±4.0 0.255

CO, (L/min) 4.9±1.5 5.9±1.5 0.191

CI, (L/min/m2)
2.4±0.7 2.7±0.7 0.032

PVR, (WU) 5.7±2.6 6.2±3.3 -

SVO2, (%) 60.8±11.6 65.3±9.8 0.037

HR, (bpm) 77±10 77±11 0.270



Non specific treatment, n (%)

Oxygen therapy 15(39.5)

OAC therapy 62 (72.6)

Diuretics 19 (50.0)

Results 
Medical therapy (GROUP 5) (baseline) 

TARGETED THERAPY 

39.5%

50.0%

10.5%

PAH TARGETED THERAPY  

13.2%

2.6%

34.2%
42.1%

TARGETED THERAPY ACCORDING TO RISK 



Demographics of patients with LHD

N=42

Age, (years) 60.7 ± 19.5

Female sex, n (%) 21(50.0)

ΒΜΙ, (Kg/m2) 26.8±5.5

Incident patient, n (%) 32(76.2)

Results

Demographics Group 2

Comorbidities of patients with LHD
N (%)

Atrial fibrillation 15(35.7)

Arterial hypertension 12 (28.6)

Diabetes mellitus 7(16.7)

Dyslipidemia 6(14.3)

CAD 13(31.0)

Renal insufficiency 4 (9.5)

Hematological disease 3 (7.1)

Thyroid disease 4(9.5)

Obesity

(BMI≥30kg/m2)

9(21.4)

COPD 7(16.7)

Smoking 4 (9.5)

N(%)

Low 4(9.5)

Intermediate 28(66.7)

High 10(23.8)

RISK STRATIFICATION



Results
Functional and neurohormonal characteristics(GROUP 2)

47.6%

2.4%

Baseline (N=42)

6-MWD (m)
(mean±SD)

316.6±148.1

NT-proBNP (pg/mL)
Median (IQR)

1006.5(2940)

FUNCTIONAL STATUS

4.8%

45.2%

GROUP 2: SUBGROUPS



Results (ΙV)
Clinical Signs (baseline) (GROUP 2)

Clinical signs N(%)

Cyanosis 2(4.8)

LoudP2 5(11.9)

Hepatomegaly 3(7.1)

Raised JVP 8(19.0)

Oedema 9(21.4)

Hepatojugular reflux 7(16.7)



Results
Diagnostic parameters (GROUP 2) 

Echocardiography 

Baseline

RVEDD (mm) 33.4±17.7

TAPSE, mm  18.3±5.5

TR Vmax, m/s 3.8 ± 0.8

RVSP, mmHg 68.8 ± 24.0

Hemodynamics

Baseline

mRAP, (mmHg)
13.5±5.8

sPAP, (mmHg)
67.5±20.2

dPAP, (mmHg)
26.5 ± 10.0

mPAP, (mmHg)
44.1±11.1

PAWP, (mmHg)
25.9±8.1

CO, (L/min)
4.3±1.8

CI, (L/min/m2)
2.6±1.4

DPG, (mmHg) 2.5±2.1

PVR, (WU)
4,29±2,3

SVO2, (%)
63.5±11.2

HR, (bpm)
77.0 ± 12



Non specific treatment, n (%)

Oxygen therapy 10 (23.8)

OAC therapy 13 (31.0)

Diuretics 41 (97.6)

Results 
Medical therapy (baseline) (GROUP 2) 

TARGETED THERAPY 

4.8%

16.7%

PAH TARGETED THERAPY
78.6%

19%

7.1%



Demographics of patients

N=30

Age, (years) 68.2 ± 12.5

Female sex, n (%) 12(40.0)

ΒΜΙ, (Kg/m2) 28.5±5.0

Incident patient, n (%) 20(66.7)

Results

Demographics (GROUP 3)

Comorbidities of patients 
N (%)

Atrial fibrillation 2(6.7)

Arterial hypertension 13 (43.3)

Diabetes mellitus 8(26.7)

Dyslipidemia 6(20.0)

CAD 7(23.3)

Renal insufficiency 2(6.7)

Hematological disease 3 (7.1)

Thyroid disease 5(16.7)

Obesity

(BMI≥30kg/m2)

13(43.3)

COPD 17(56.7)

Smoking 17(56.7)

N(%)

Low 8(26.7)

Intermediate 19(63.3)

High 3(10.0)

RISK STRATIFICATION



Results
Functional and neurohormonal characteristics (GROUP3) 

53.3%

40.%

Baseline (N=30)

6-MWD (m)
(mean±SD)

193.4±202.3

NT-proBNP (pg/mL)
Median (IQR)

761.0(3227)

FUNCTIONAL STATUS

6.7%



Results
Clinical Signs (baseline) (GROUP3) 

Clinical signs N(%)

Cyanosis 2(4.8)

LoudP2 5(11.9)

Hepatomegaly 3(7.1)

Raised JVP 8(19.0)

Oedema 9(21.4)

Hepatojugular reflux 7(16.7)



Results
Symptoms (BASELINE) (GROUP 3)

73.3%

10.0%

96.7%

10.0%

16.7%

3.3%



Results
Diagnostic parameters (GROUP 3) 

Echocardiography 

Baseline

TAPSE, mm  19.1±4.4

TR Vmax, m/s 4.0 ± 0.4

RVSP, mmHg 75.5 ±13.5

Hemodynamics

Baseline

mRAP, (mmHg)
8.6±5.0

sPAP, (mmHg)
65.1±19.5

dPAP, (mmHg)
29.1 ± 11.0

mPAP, (mmHg)
42.0±12.4

PAWP, (mmHg)
11.6±3.0

CO, (L/min)
4.6±1.4

CI, (L/min/m2)
2.4±0.7

PVR, (WU)
7.5±4.3

SVO2, (%)
67.6±7.1

HR, (bpm)
88.0 ± 21



Non specific treatment, n (%)

Oxygen therapy 5 (16.7)

OAC therapy 6 (20.0)

Diuretics 17 (56.7)

Results
Medical therapy (baseline) (GROUP 3)

TARGETED THERAPY 

10.0%

43.3%

PAH TARGETED THERAPY 

46.7%

3.3%

10.0%

50.0%



Conclusions and future perspectives
GROUP 4

 82 consecutive patients with CTEPH 

were included  

 Dyspnea and fatigue were the most 

common presenting symptoms

 History of PE was present in 53.7% of 

patients

 Half of patients were on WHO class II

 all patients underwent RHC to confirm 

diagnosis

 V/Q scintigraphy was performed in 2/3 

with 47.6% having abnormal lesions

 PA was performed in 1/5 of patients

 About 72.6% of patients received an 

oral anticoagulant

 34.1% of patients screened, were 

considered operable, of which 67.9% 

PEA, while 4 patients underwent BPA 

 inoperable patients underwent BPA 

 65.8% received specific medical 

treatment for PAH



Conclusions and future perspectives
GROUP 5

 38 consecutive patients with 

haematological disorders  were 

included  

 Dyspnea and fatigue were the most 

common presenting symptoms

 B- thalassemia was the most common 

underline disorder (25.5%)

 Half of patients were on WHO class II

 All patients underwent RHC to confirm 

diagnosis

 About 72.6% of patients received an 

oral anticoagulant

 60.5% received specific medical 

treatment for PAH



• Α’ Καρδιολογική Κλινική Αριςτοτζλειο Πανεπιςτήμιο, ΑΧΕΠΑ,
Θεςςαλονίκη: Αρβανιτάκη Αλεξάνδρα, Μουράτογλου ΢οφία,
Φελουκίδησ Χρήςτοσ, Φαρμάκησ Δημήτριοσ, Καρβοφνησ Χαράλαμποσ,
Γιαννακοφλασ Γεώργιοσ

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

• Διακλινικό Ιατρείο Πνευμονικήσ Υπζρταςησ ΠΓΝ Αττικόν, Αθήνα:
΢ταγάκη Ελζνη, Σςαγκάρησ Ηρακλήσ, Λεκάκησ Ιωάννησ, Αρμαγανίδησ
Απόςτολοσ, Άνθη Αναςταςία, Ορφανόσ ΢τζλιοσ

• Καρδιολογική-Παιδοκαρδιολογική Κλινική Ωνάςειο
Καρδιοχειρουργικό Κζντρο: Δεμεροφτη Ευτυχία, Βοφδρησ Βαςίλειοσ,
Αποςτολοποφλου ΢ωτηρία, Αθαναςόπουλοσ Γεώργιοσ, Σςιάπρασ
Δημήτριοσ, Ράμμοσ ΢πυρίδων Καρυοφίλλησ Παναγιώτησ

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

• Πνευμονολογική Κλινική, ΠΑΓΝΗ, Ηράκλειο Κρήτη: Φαναρίδησ
Μιχαήλ, Πρινιανάκησ Γεώργιοσ, Μητροφςκα Ιωάννα

• Καρδιολογική Κλινική Ιπποκράτειο ΓΝ Αθηνών: Λεοντςίνησ Ιωάννησ,
Παςχαλίδησ Ελευθζριοσ, Αυγεροποφλου Αικατερίνη

• Καρδιολογική Κλινική Δημοκρίτειου Πανεπιςτημίου Θράκησ:
Θωμαίδη Αντίνα, Κωνςταντινίδησ ΢ταφροσ

• Β’ Καρδιολογική Κλινική Πανεπιςτημίου Ιωαννίνων: Νάκα
Αικατερίνη,Μιχάλησ Λάμπροσ

Thank you!


