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Classification of Pulmonary Hypertension

® Geneva, 1973:
15t world symposium on PH

e Evian, 1998:
2" world symposium on PH

e Venice, 2003:
3 world symposium on PH

e Dana Point, 2008:
4th world symposium on PH

e Nice, 2013:
5th world symposium on PH

® Nice, 2018:
6" world symposium on PH



“Nice” classification of PH

Pulmonary hypertension

WHO GROUP 1 WHO GROUP 2 WHO GROUP 4

PAH

e |diopathic (IPAH)

e Heritable

® Drug- and toxin-
induced

® Associated with other

conditions (APAH)

WHO Group 1'

e Pulmonary veno-
occlusive disease

e Pulmonary capillary
hemangiomatosis

WHO Group 1"

e Persistent pulmonary

hypertension of the
newborn (PPHN)

WHO, World Health Organization.

Left-heart related

Systolic dysfunction
Diastolic dysfunction
Valvular disease
Congenital/acquired
left heart inflow/
outflow tract
obstruction

Chronic obstructive
pulmonary disease
(COPD)

Interstitial lung
disease (ILD)

Other pulmonary
diseases with mixed
restrictive and
obstructive pattern
Sleep-disordered
breathing

Alveolar
hypoventilation
disorders

Chronic exposure
to high altitude
Developmental
abnormalities

CTEPH

Chronic
thromboembolic

pulmonary hypertension

PH with unclear
multifactorial
mechanisms

Simonneau G et al. ] Am Coll Cardiol 2013;62(25 Suppl):D34-41.



Updated clinical classification of pulmonary hypertension

1 PAH
1.1 Idiopathic PAH
1.2 Heritable PAH
1.3 Drug- and toxin-induced PAH [table 3)
1.4 PAH associated with:
1.4.1 Connective tissue disease
1.4.2 HIV infection
1.4.3 Portal hypertension
1.4.4 Congenital heart disease
1.4.5 Schistosomiasis
1.5 PAH long-term responders to calcium channel blockers [table 4)
1.6 PAH with overt features of venous/capillaries [PVOD/PCH)] involvement [table 5
1.7 Persistent PH of the newborn syndrome
2 PH due to left heart disease
2.1 PH due to heart failure with preserved LVEF
2.2 PH due to heart failure with reduced LVEF
2.3 Valvular heart disease
2.4 Congenital/acquired cardiovascular conditions leading to post-capillary PH
3 PH due to lung diseases and/or hypoxia
3.1 Obstructive lung disease
3.2 Restrictive lung disease
3.3 Other lung disease with mixed restrictive/obstructive pattern
3.4 Hypoxia without lung disease
3.5 Developmental lung disorders
4 PH due to pulmonary artery obstructions [table &)
4.1 Chronic thromboembolic PH
4.2 Other pulmonary artery obstructions
5 PH with unclear and/or multifactorial mechanisms [table 7)
5.1 Haematological disorders
5.2 Systemic and metabolic disorders
5.3 Others
5.4 Complex congenital heart disease

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018
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EPQTH2H 2

H nveupoviKn UTEPTAON ELVOIL CUXVA 1} OTTAVLOL
Moo ammo ta mapakatw wat Aadoc;

1. H mveupoviKn UTEPTOLON ELVOL GUXVA

2. H mveupovikn umtEptaon wvat cuxv ota KaPOLOAOYLKA VoG poTa

4. H nMVEUHOVLIKA aPTNPLAKK UTTEPTOLON ELVOLL CTTAVLOL



A global view of pulmonary hypertension

Pulmonary hypertension
is becoming an increasing global health issue

Pulmonary arterial hypertension,
especially the idiopathic form
is a disease - incidence of 2-5 per million adults



Most Common Forms of Pulmonary Hypertension

65-80% PAH

—— :

15-30% CTEPH




Estimated global distribution of the most prevalent forms of pulmonary hypertension

| " Middle East _/

\
/ \ hNS

J *10% 1% 9% o l v

South America _‘Afnca
[0 Left-sided heart disease \ N x
=1 Lung disease j
[ Rheumatic heart disease .“ Australia
[ Sickle cell disease )
I HIvV

B3 Other

Lancet Respir Med 2016; 4: 306—-322




Estimated global distribution of the most prevalent forms of

o

; —Af;lca
SopthAmgrica \ r

[ Idiopathic

B Connective tissue disease
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Il Portal hypertension

[ Congenital heart disease
BEH Schistosomiasis

)

Australié =

Lancet Respir Med 2016; 4: 306—-322
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The symptoms of PH are non-specific

Initial symptoms are typically induced by exertion:




First Medical
Contact; ~ 12
months after
initial
symptom
onset

First Symptom,

96% 0

breathlessness
on exertion

3.0+ 2.1 Specialist
visits; Usually a
Cardiologist and a
Respirologist + Other

Referral to
Specialist PHT

centre and RHC
An Average of 21 4 1.4 alternative diagnosis;

5 General diagnosis during this
Practitioner time

(GP) visits —
along the
journey |"

Time From
RHC to 1%t
Medical
therapy
1.3 +0.69
Days

Mean47.1+34.2
Median 44 (IQR; 21 - 65)
months from Symptom onset

—

Strange et al.: Pulmonary Circulation, January-March 2013



At Symptom onset

At Diagnosis

Strange et al.: Pulmonary Circulation, January-March 2013



State of the Science in PAH

Primary Secondary .
2 Tertiary prevention
prevention prevention (Current approach)
ﬂ Asymptomatic ﬂ Symptomatic Advanced RV fallure
Risk Factors
Genetic and
¢ Pulmonary
Genomic » vessels
Environmental (100%) S
Endogenous - 4

A

Fetus Child

Ann Am Thorac Soc Vol 11, Supplement 3, pp S178-5S185, Apr 2014



State of the Science in PAH

Primary Secondary ‘
prevention prevention {:L‘:fgf;;:f::;’;
ﬂ ﬂ 8 $
Asymptomatic Symptomatic Advanced RV fallure
Risk Factors
Genetic and
¢ Pulmonary .
nom- » vessels Resting PAH only occurs after an enormous
Environmental (100%) .
Endogenous proportion (roughly 50-70%) of the

‘ / pulmonary vascular bed is lost &
/ PVR & PAP rises, so that
/ when a diagnosis of PAH is made,
Cardiac by definition,
output
/ Right - the PVD is far advanced.

ventricular ¢

/ mass [
7’ - ﬁ\%
Fetus Child Adult

—

Time

Ann Am Thorac Soc Vol 11, Supplement 3, pp S178-5S185, Apr 2014
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Algorithm for the diagnosis of PH & its causes:
triage of urgent cases & diagnosis of common conditions

( History, symptoms, signs and/or laboratory )

tests suggestive of PH
Assess probability of PH En:hncardmgﬂrfaglljlgz probability o Low
¥ ¥
Ider.t fy high-risk Fast-track referral of | Hiah or intermediate Consider other
patients selected patients g causes and/or
f,‘ follow-upT
Y
II Consider W@ scan to
screen for CTEPH*
I

:

|

II'. Consider left heart
Diagnose commeon vias - l disease [assess pre-test
causes of PH SCAn SINermat | probability] and lung
|II disease’

* .

Mo clinically significant

left heart disease or
lung disease

|

Refer to PH expert )

Diagnose rare causes of PH

centref

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018



Algorithm for the diagnosis of PH & its causes:
triage of urgent cases & diagnosis of common conditions

History, symptoms, signs and/or laboratory
tests suggestive of PH

Assess probability of PH

Echocardiographic probability
of PH#

Low
¥

Identify high-risk Fast-track referral of Hiah or intermediate Consider other
patients selected patients g causes and/or

f’{ follow-upT

k4
II Consider ¥/@ scan to
screen for CTEPH*
|

:

|

II'. Consider left heart
Diagnose commeon vias - l disease [assess pre-test
causes of PH SCAn SINermat | probability] and lung
|II disease’

* .

Mo clinically significant

left heart disease or
lung disease

|

Refer to PH expert )

Diagnose rare causes of PH

centref

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018



Patient case 1

5:27

TVR= 4,8 m/sec
Rt N eSPAP= 110 mmHg




Typical examples of heart remodeling in different types of PH

LV/IRV
'emodeling

LV

accentricity
index




Algorithm for the diagnosis of PH & its causes:
triage of urgent cases & diagnosis of common conditions

( History, symptoms, signs and/or laboratory )

tests suggestive of PH
Assess probability of PH En:hncardmgﬂrfag::lll’;: probability o Low
¥ ¥
|'jE'_r"t fy high-nisk Fast-track referral of Hiah or intermediate Consider other
patients selected patients g causes and/or
follow-upT
| Y
|| Consider ¥/Q scan to
screen for CTEPH+
I

'

|

II'. Consider left heart

Diagnose common V0 s L l disease [assess pre-test

causes of PH =ean E:fn':' ma probability] and lung

I'. disease’

\ '

MNa clinically significant

left heart disease or
lung disease

v

Refer to PH expert
centref

Diagnose rare causes of PH

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018
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Patient case 1

Right Heart Catheterization

RAP 7 mmHg

PAP mmHg (S/D/M)
PAWP 12 mmHg

co 3,5 |/min

o 2 |/min/m?2

PVR Wood Units

SvO2 61 %
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Algorithm for the diagnosis of PH & its causes:
role of the PH expert centre

Management at
PH expert centre

L 2
I ; ; : Review or
| DTE:F:;;E:”DHQ_ Any mismatched | | perform o| MNormal perfusion
\_ g /| perfusion defect V/Q scan®
Multimodality
diagnostic
assessment
FH not PH not . .
R _ - RHC for PH diagnosis
confirmed ,| Consider u:hrer confirmed et
causes characterisation
PH confirmed
CTEPH not confirmed [Review by
»| multidisciplinary PH
team™ |
I
| Monitor and
reassess
v L 4 \\ |
CTEPH confirmed _ PH classification II
¥ PH classifieds not certain | |
bd ¥ |.'I
Appropriate Consider trial of
treatment treatmentf

“Proceedings of the 6th World Symposium on PH”

Eur Respir J 2018



1

Systolic _
Systolic

Diastolic

INIAWA
—

Diastolic

Right atrial pressure Right ventricular pressure Pulmonary artery pressure Pulmonary artery

0-8 mm Hg Systolic: 20-30 mm Hg Systolic: 20-30 mm Hg wedge pressure
Diastolic: 0-8 mm Hg Diastolic: 8-15 mm Hg 8-12 mm Hg

Figure 17-58 Normal values and wave configurations produced by the pulmonary artery catheter
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PH groups

Precapillary Postcapillary
(arterial) (venous)

IPAH and APAH Left-sided heart disease




Haemodynamic definitions of pulmonary hypertension

Definitions Characteristics Clinical groups®

Pre-capillary PH mPAP >20 mmHqg 1,3, 4 and 5
PAWP <15 mmHg
FVR =3 WU

Isolated post-capillary PH (IpcPH) mPAP =20 mmHg 2andb
PAWPF >15 mmHqg
PVR <3 WU

Combined pre- and post-capillary PH [CpcPH] mPAP =20 mmHg 2and5
FAWP =15 mmHg
PVR =3 WU

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018
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PAWP <15 mmHg
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Haemodynamic definitions of pulmonary hypertension

Definitions Characteristics Clinical groups®

Pre-capillary PH mPAP >20 mmHqg 1,3, 4 and 5

| PAWP <15 mmHg |

FVR =3 WU

Isolated post-capillary PH (IpcPH) mPAP =20 mmHg 2andb
| PAWP =15 mmHa |
PVR <3 WU

Combined pre- and post-capillary PH [CpcPH] mPAP =20 mmHg 2and5

PVE =3 WU

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018




Haemodynamic definitions of pulmonary hypertension

Definitions Characteristics Clinical groups®

Pre-capillary PH mPAP >20 mmHqg 1,3, 4 and 5
PAWP <15 mmHqg

| PVR >3 WU |

Isolated post-capillary PH (IpcPH) mPAP =20 mmHg 2andb
PAWPF >15 mmHqg
PVR <3 WU
Combined pre- and post-capillary PH [CpcPH] mPAP =20 mmHg 2and5

PAWP >15 mmH
| PVR =3 WU i

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018




Algorithm for the diagnosis of PH & its causes:

role of the PH expert centre

Management at
PH expert centre

)

L 2

I ; ; ) Review or
| DTE:FE;;E:”DHQ_ Any mismatched | | perform o| MNormal perfusion
\_ g /| perfusion defect V/Q scan®
Multimodality
diagnostic
assessment
FH not PH not ¢ - -
R _ - RHC for PH diagnosis
cenfirmed ,| Consider u:hrer __confirmed et
CAUSES characterisation
PH confirmed
w
CTEPH not confirmed Review
»| multidisciplinary PH

CTEPH confirmed

PH classifiedd

tearm*

‘\ |
Monitor and
reassess
|
FPH classification

not certain

L

Appropriate
treatment

Consider trial of
treatmentf

“Proceedings of the 6th World Symposium on PH”

Eur Respir J 2018



Pre-Capillary, Combined, and Post-Capillary Pulmonary Hypertension
A Pathophysiological Continuum?

CENTRAL ILLUSTRATION: Pulmonary Hypertension in Typical PAH, Atyp-
ical PAH, and HFpEF

“Typical IPAH" “Atypical IP PH-HFpEF

SdeEﬁects of Targeted PAH-therapy?

Opitz, C.F. et al. J Am Coll Cardiol. 2016;68(4):368-78.




Criteria favouring group 1 versus group 3 pulmonary

hypertension (PH)

Criteria favouring group 1
(PAH)

Testing

Criteria favouring group 3
(PH due to lung disease)

Extent of lung disease

Normal or mildly impaired:
» FEV1>60% pred (COPD]
e FVC >70% pred (IPF)
* Low diffusion capacity in relation
to obstructive/restrictive changes

Pulmonary function testing

Moderate to very severely impaired:
* FEV1 <60% pred (COPD]
* FVC <70% pred (IPF)
» Diffusion capacity “corresponds”
to obstructive/restrictive changes

Absence of or only modest airway or
parenchymal abnormalities

High-resolution CT scanf

Characteristic airway and/or
parenchymal abnormalities

Haemodynamic profile

Moderate-to-severe PH

Right heart catheterisation
Echocardiogram

Mild-to-moderate PH

Ancillary testing

Present

Further PAH risk factors
(e.g. HIV, connective tissue disease,
BMPR2 mutations, etc.)

Absent

Features of exhausted circulatory
reserve:
e Preserved breathing reserve
* Reduced oxygen pulse
* Low CO/V'o, slope
* Mixed venous oxygen saturation at
lower Limit
* No change or decrease in Paco,
during exercise

Cardiopulmonary exercise test*

(Paco, particularly relevant in COPD)

Features of exhausted ventilatory
reserve:

¢ Reduced breathing reserve

* Normal oxygen pulse

» Normal CO/V'0, slope

* Mixed venous oxygen saturation

above lower limit
* Increase in Paco, during exercise

Predominant haemodynamic profile

Predominant obstructive/restrictive profile

Proceedings of the 6th World Symposium on Pulmonary Hypertension. Eur Respir J 2019; 53:
19N101 A1




Patient case 2

Avépac, 75 etwv
ATOMLKO QVAUVNOTLKO:
Alayvwon okAnpodEppatoc amno 15 tiog
WE OTOLXEL oo 4etiog
AUoTIVOLOL KOTIWOEWG OLTTO 6LAVOU
2e ofuyovoOepamneia ano dSipvou

MNoPOMELUMETOL OTO LATPELO TTVEVUHOVLKAG UTIEPTOLONG
OTtO MVEUOVOAOYLKN KAWLKN AOyw rta®oAoyikou
unepnyoypodnpatoc kapdiac ( , PASP: 80 mmHg)




Patient case 2

WHO class I
6MWT:

Right Heart Catheterization

RAP 2 mmHg

PAP mmHg (S/D/M)
PAWP 6 mmHg

co 4.9 |/min

Cl 2.7 |/min/m?2

PVR Wood Units

SvO2 75 %



Patient case 2

Pulmonary function tests:

2019

FEV,:1.9L (70 %)
FVC:2.2L (60 %)
FEV,/FVC : 88 %
TLC: 3.6 L (55%)
DLCO :



Patient case 2

Pulmonary function tests:

2015 2017
FEV,:  77% 75%
FVC: 69% 67 %
FEV,/FVC : 85% 84 %
TLC 60% 65 %

DLCO:

2018

70%
60%
88%
57%

2019

1.9 L (70 %)
2.2 L (60 %)

88 %
3.6 L (55%)



Patient case 2
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Criteria favouring group 1 versus group 3 pulmonary hypertension (PH)

Criteria favouring group 1
(PAH)

Testing

Criteria favouring group 3
(PH due to lung disease)

Extent of lung disease

Normal or mildly impaired:
» FEV1>60% pred (COPD]
e FVC >70% pred (IPF)
* Low diffusion capacity in relation
to obstructive/restrictive changes

Pulmonary function testing

Moderate to very severely impaired:
* FEV1 <60% pred (COPD]
* FVC <70% pred (IPF)
» Diffusion capacity “corresponds”
to obstructive/restrictive changes

Absence of or only modest airway or
parenchymal abnormalities

High-resolution CT scanf

Characteristic airway and/or
parenchymal abnormalities

Haemodynamic profile

Moderate-to-severe PH

Right heart catheterisation
Echocardiogram

Mild-to-moderate PH

Ancillary testing

Present

Further PAH risk factors
(e.g. HIV, connective tissue disease,
BMPR2 mutations, etc.)

Absent

Features of exhausted circulatory
reserve:
e Preserved breathing reserve
* Reduced oxygen pulse
* Low CO/V'o, slope
* Mixed venous oxygen saturation at
lower Limit
* No change or decrease in Paco,
during exercise

Cardiopulmonary exercise test*

(Paco, particularly relevant in COPD)

Features of exhausted ventilatory
reserve:

¢ Reduced breathing reserve

* Normal oxygen pulse

» Normal CO/V'0, slope

* Mixed venous oxygen saturation

above lower limit
* Increase in Paco, during exercise

Predominant haemodynamic profile

Predominant obstructive/restrictive profile

Proceedings of the 6th World Symposium on Pulmonary Hypertension. Eur Respir J 2019; 53: 1801914




Criteria favouring group 1 versus group 3 pulmonary hypertension (PH)

Criteria favouring group 1
(PAH)

Testing

Criteria favouring group 3
(PH due to lung disease)

Extent of lung disease

Normal or mildly impaired:
» FEV1>60% pred (COPD] V
e FVC >70% pred (IPF)
* Low diffusion capacity in relation
to obstructive/restrictive changes

Pulmonary function testing

Moderate to very severely impaired:
* FEV1 <60% pred (COPD]
* FVC <70% pred (IPF)
» Diffusion capacity “corresponds”
to obstructive/restrictive changes

Absence of or only modest airway or
parenchymal abnormalities

High-resolution CT scanf

Characteristic airway and/or
parenchymal abnormalities

Haemodynamic profile

Moderate-to-severe PH V

Right heart catheterisation
Echocardiogram

Mild-to-moderate PH

Ancillary testing

Present V

Further PAH risk factors
(e.g. HIV, connective tissue disease,
BMPR2 mutations, etc.)

Absent

Features of exhausted circulatory
reserve:
e Preserved breathing reserve
* Reduced oxygen pulse
* Low CO/V'o, slope
* Mixed venous oxygen saturation at
lower Limit
* No change or decrease in Paco,
during exercise

Cardiopulmonary exercise test*

(Paco, particularly relevant in COPD)

Features of exhausted ventilatory
reserve:

Reduced breathing reserve
Normal oxygen pulse

Normal CO/V'o, slope

Mixed venous oxygen saturation
above lower limit

* Increase in Paco, during exercise

Predominant haemodynamic profile

Predominant obstructive/restrictive profile

Proceedings of the 6th World Symposium on Pulmonary Hypertension. Eur Respir J 2019; 53: 1801914




Evaluation of pulmonary hypertension (PH) in chronic lung disease (CLD)

Suspect » Clinical, functional or imaging results suggestive of concomitant PH#
v
Support » Echocardiogram
v
Confirm » Right heart catheterisation*
v
Stratify » Group 1 versus group 3 PH
Limited CLD v Severe CLD
Obstructive LD: FEV1 >60% Physiological severity Obstructive LD: FEV1 <60%
Restrictive LD: FVC >70% Restrictive LD: FVC <70%
Minimal parenchymal Morphological severity Extensive parenchymal
CT changes CT changes

Refer to expert PH and LD centre$8

v v
Mild-to-moderate PH Severe PH

Treatment algorithm for PAH

Registries and RCTs required
Consider exercise training

A 4

No PAH therapy Individualised care

Proceedings of the 6th World Symposium on Pulmonary Hypertension. Eur Respir J 2019; 53: 1801914



Evaluation of pulmonary hypertension (PH) in chronic lung disease (CLD)

Suspect » Clinical, functional or imaging results suggestive of concomitant PH#
v
Support » Echocardiogram
v
Confirm » Right heart catheterisation*
v
Stratify » Group 1 versus group 3 PH
Limited CLD v Severe CLD
Obstructive LD: FEV1 >60% Physiological severity Obstructive LD: FEV1 <60%
Restrictive LD: FVC >70% Restrictive LD: FVC <70%
Minimal parenchymal Morphological severity Extensive parenchymal
CT changes CT changes

Treatment algorithm for PAH Refer to expert PH and LD centre$8

|
v ' .
Mild-to-moderate PH Effects of PAH therapy in CLD-PH pts

Registries al Pulmonary haemodynamics
Consider e| symptoms

v exercise tolerance

No PAH therapy gas exchange

Proceedings of the 6th World Symposium on Pulmonary Hypertension. Eur Respir J 2019; 53: 1801914



Cumulative survival from date of diagnosis for common diagnostic subgroups of PH

p<0.05 IPAH versus all other groups

0 1 2 3 4 5 6
Years from diagnosis

Hurdman J et al. Eur Respir J 2012; 39: 945-955
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Patient case 3

YUVAiKaO, 72 ETWV

2TTANVEKTOMN AOYW TPOXAIOU ATUXAMOTOG

PO £TOUG- EKTOTE OE€ AVTITTNKTIKA Aywyn

AUOTIVOIO KOTTWOEWG ATTO EEAMVOU

NYHA-FC : I

cardiac echo

late- |l

TRV:
LVEF: 60%



Algorithm for the diagnosis of PH & its causes:
triage of urgent cases & diagnosis of common conditions

History, symptoms, signs and/or laboratory
tests suggestive of PH

Assess probability of PH En:hncardmgﬂrfaglljlgz probability o Low
¥ ¥
Ider.t fy high-risk Fast-track referral of | Hiah or intermediate Consider other
patients selected patients g causes and/or
f,‘ follow-upT
II

Consider WQ scan to
screen for CTEPH*

Consider left heart
I -
V/Q scan abnormal disease [assess pre-test

. probability] and lung
I'. disease’

* .

Mo clinically significant

left heart disease or
lung disease

|

Refer to PH expert )

. |
Diagnose commaon
causes of PH

Diagnose rare causes of PH

centref

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018
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Algorithm for the diagnosis of PH & its causes:
triage of urgent cases & diagnosis of common conditions

History, symptoms, signs and/or laboratory
tests suggestive of PH

!

Assess probability of PH

Echocardiographic probability oL
of PH¥ M
¥ ¥

|'jE'_r"t fy high-nisk Fast-track referral of | Hiah or intermediate Consider other
patients selected patients h g causes and/or

(.‘ follow-upT

| Y

|| Consider ¥/Q scan to

screen for CTEPH+

|I 3

II'. Consider left heart
Diagnose common

disease [assess pre-test
causes of PH

probability] and lung
disease’

y

MNa clinically significant
left heart disease or
lung disease

v

Refer to PH expert
centref

Diagnose rare causes of PH

“Proceedings of the 6th World Symposium on PH” Eur Respir J 2018; in press
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Patient case 3

Right Heart Catheterization

RAP S mmHg
PAP 80/42/ mmHg
PAWP 9 mmHg
CO 4 |/min

Cl 2.6 |/min/m?2
PVR wu

Left Heart Catheterization: Xwpig 181aitepa eupfjuaTa



EPQTH2H 6

2 € TT010 TTO00O0TO TTapoucialeTal Xpovia OpopuosuBOAIKN
lNMveuvpovikn Ytrépraon peTa atro NMveupovikn ENROAR;
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EPQTH2H 6

2 € TT010 TTO00O0TO TTapoucialeTal Xpovia OpopuosuBOAIKN
lNMveuvpovikn Ytrépraon peTa atro NMveupovikn ENROAR;

1. 20%
2. 10%

4. 0.5%



Incidence (95% CIl  Weight %

4.3
15.9
100.0

.
100.0

Becarmin et al.
MarT et al 20
Pou et al 201

]

Subtotal [12=74.04%:] =T 2A115-4.1] 100.0

10
Incidence %

Meta-analysis of the incidences of CTEPH after acute PE diagnosed with RHC

Eur Respir J 2017; 49: 1601792



after acute PE (serial VQ-scans):

negligible 2 hours after treatment initiation
10% after 24 hours

40% after 7 days

50% after 2 to 4 weeks

complete resolution after 6 to 12 months in 70—-85% of pts



after acute PE (serial VQ-scans):

negligible 2 hours after treatment initiation
10% after 24 hours

40% after 7 days

50% after 2 to 4 weeks

complete resolution after 6 to 12 months in 70—-85% of pts

VQ-scans detect residual thrombi more frequently than CT

in direct comparisons
complete normalization is more often observed with CT



Perfusion upon presentation Perfusion after 6 months
'/,f“\l / \ / } ’/'\\

’ f
‘\ 34%
|\ Defect I Defect

62% " 18%
Defect ‘:‘. | Defect

Curr Opin Pulm Med 2013, 19:422-429



Chronic thromboembolic pulmonary hypertension
(CTEPH)

Group 4 PH (Nice pulmonary hypertension classification)
Diagnosis confirmed by:
precapillary pulmonary hypertension (RHC)

at least one segmental perfusion defect at scintigraphy and

typical findings at conventional or CT pulmonary angiography

after at least 3 months of effective anticoagulation




CTEPH: treatment

Vessel
diameter
Main artery
3cm
Lobar artery
Segmental artery
Sub-segmental artery
2mm
0.1-0.5mm

Eur Respir Rev 2017; 26: 170105

Lesion types

Fibrotic
clots

Microvasculopathy
(intimal thickening
and proliferation)

BPA

Medical
therapy




Collaboration: PH Care- Local Care

Patient

support groups

Cardiolo Rheumatolo
9y ¢ 9 Primary care
Research Surgeons — PEA EMS ¢ Rheumatology
coordinators & Transplant Rehabilitation
Social work Mental health programs Local -a— Pulmonary
specialists Care
/ T ? \ Cardiology -4— Local hospitg

Pulmonary Dieticians

Nurse Hospice/

clinicians  palliative care

JACC 2015;65:1976—97



EAAHNIKH ETAIPEIA MEAETHX THX IINEYMONIKHX YITEPTAXHX

~ * TIANEAAHNIO
) ZYNEAPIO




