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PULMONARY HYPERTENSION
WHAT IS IT in 2019?

 ELEVATED PULMONARY ARTERIAL PRESSURE
( )

PULMONARY ARTERIAL HYPERTENSION
RESULTS FROM

« ABNORMAL PULMONARY VASCULAR RESISTANCE

( )
DUE TO

* PULMONARY VASCULAR REMODELLING AND
CONSTRICTION

Left Heart Disease excluded: PAWP < 15 mm Hg



TABLE 2 Updated clinical classification of pulmonary hypertension (PH)

ﬂAH \
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 [tabley
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 6)
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

PAH: pulmonary arterial hypertension; PVOD: pulmonary veno-occlusive disease; PCH: pulmonary capillary
haemangiomatosis; LVEF: left ventricular ejection fraction.




Normal pulmonary artery

Functional pulmonary
endothelium

Dysfunctional pulmonary endothelium
in PAH:
e Altered secretion of pulmonary
vasodilatators and vasoconstrictors
e Changes in proliferative capacity
and sensitivity to apoptosis
e Pro-inflammatory phenotype
* Smooth muscle-like mesenchymal
phenotype
e Decreased tube formation
e Changes in migratory potential
e Changes in metabolic processes

PAH pulmonary artery

FIGURE 4 Phenotypic signature of dysfunctional pulmonary vascular endothelium in pulmonary arterial
hypertension (PAH).

Humbert M, Guignabert C, Bonnet S, et al. Eur Respir ] 2018; in press
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Table 13 Risk assessment in pulmonary arterial hypertension

Determinants of prognosis®
(estimated |-year mortality)

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <I| ml/min/kg
Cardiopulmonary exercise testing (>65% pred.) [ =15 ml/min/kg (35-65% pred.) (<35% pred.)
VE/VCO; slope <36 VE/VCO,; slope 36-44.9 VENNCO; slope 245

NT-proBNP plasma levels BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
P P NT-proBNP <300 ng/l NT-proBNP 300-1400 ng/l NT-proBNP >1400 ng/l

| 2
RA area <|8 cm? S EEE (=2 RA area >26 cm?

No or minimal, pericardial . :
No pericardial effusion effusit;rF: Pericardial effusion

Low risk <5% Intermediate risk 5-10% High risk >10%

Imaging (echocardiography, CMR imaging)

RAP <8 mmHg RAP 8-14 mmHg RAP >[4 mmHg
Haemodynamics Cl 22.5 l/min/m? Cl 2.0-2.4 l/min/m? Cl <2.0 l/min/m?
SvO, >65% SvO, 60-65% SvO, <60%

European Heart Journal
doi:10.1093/eurheartj/ehv317




General measures

s 3
Treatment naive PAH confirmed by (Table 16)
patient g expert center ) Supportive therapy
l (Table 17)
s a
CCB Therapy Acute vasoreactivity test
(Table 18) ¢ . (IPAH/HPAH/DPAH only)
Vasoreactive \_

vlri Non-vasoreactive i

Low or intermediate risk High risk

HO FC 111112 HO FC IV)?
W r— W i v)

Initial Initial oral Initial combination
monotherapy® combination® including i.v. PCA“
(Table 19) (Table 20) (Table 20)
Patient already Inadequate clinical response Consider referral for
on treatment (Table 15) lung transplantation

}

Double or triple sequential combination
(Table 21)

Inadequate clinical response
(Table 15)

Consider listing for lung transplantation*

(Table 22)

CCB = calcium channel blockers; DPAH = drug-induced PAH; HPAH = heritable PAH; IPAH = idiopathic PAH; i.v. = intravenous; PAH = pulmonary arterial hypertension;
PCA = prostacyclin analogues; WHO-FC =World Health Organization functional class.

'Some WHO-FC Il patients may be considered high risk (see Table 13).
®lnitial combination with ambrisentan plus tadalafil has proven to be superior to initial monotherapy with ambrisentan or tadalafil in delaying clinical failure. European Heart Journal
‘Intravenous epoprostenol should be prioritised as it has reduced the 3 months rate for mortality in high risk PAH patients also as monotherapy. doi:10.1093/eurheartj/ehv317

dConsider also balloon atrial septostomy. E H J & E RJ y 20 15

Figure 2 Evidence based treatment algorithm for pulmonary arterial hypertension patients (for group 1 patients only; see description in the
text).
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ABSTRACT  Pulmonary arterial hypertension (PAH) remains a severe clinical condition despite the
availability over the past 15 years of multiple drugs interfering with the endothelin, nitric oxide and
prostacyclin pathways. The recent progress observed in medical therapy of PAH is not, therefore, related to
the discovery of new pathways, but to the development of new strategies for combination therapy and on
escalation of treatments based on systematic assessment of clinical response. The current treatment
strategy is based on the severity of the newly diagnosed PAH patient as assessed by a multiparametric risk
stratification approach. Clinical, exercise, right ventricular function and haemodynamic parameters are
combined to define a low-, intermediate- or high-risk status according to the expected 1-year mortality.
The current treatment algorithm provides the most appropriate initial strategy, including monotherapy, or
double or triple combination therapy. Further treatment escalation is required in case low-risk status is not
achieved in planned follow-up assessments. Lung transplantation may be required in most advanced cases
on maximal medical therapy.
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Table 13 Risk assessment in pulmonary arterial hypertension

Determinants of prognosis®
(estimated |-year mortality)

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <I| ml/min/kg
Cardiopulmonary exercise testing (>65% pred.) [ =15 ml/min/kg (35-65% pred.) (<35% pred.)
VE/VCO; slope <36 VE/VCO,; slope 36-44.9 VENNCO; slope 245

NT-proBNP plasma levels BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
P P NT-proBNP <300 ng/l NT-proBNP 300-1400 ng/l NT-proBNP >1400 ng/l

| 2
RA area <|8 cm? S EEE (=2 RA area >26 cm?

No or minimal, pericardial . :
No pericardial effusion effusit;rF: Pericardial effusion

Low risk <5% Intermediate risk 5-10% High risk >10%

Imaging (echocardiography, CMR imaging)

RAP <8 mmHg RAP 8-14 mmHg RAP >[4 mmHg
Haemodynamics Cl 22.5 l/min/m? Cl 2.0-2.4 l/min/m? Cl <2.0 l/min/m?
SvO, >65% SvO, 60-65% SvO, <60%

European Heart Journal
doi:10.1093/eurheartj/ehv317




PAH confirmed by .| General measuresa
expert centre "| Supportive therapy®

Treatment-naive

patient

h 4
Vv ti P Acute vasoreactivity test
asoreactive € (IPAH/HPAH/DPAH only)

CCB therapyc© Non-vasoreactive

-intermediate riskd High riskd

A4
" " . . Consider referral
Residual role for initial Initial oral Initial combination for lung
monotherapy (table 2]° combinationf including i.v. PCAf .
transplantation

y
After 3—6 months of treatment

Patient already > Intermediate orjlls|sWal-X Gl ------------- ===~ E

on treatment

Triple sequential
Structured follow-up9 combinationh

After 3—-6 months of treatment

v
Maximal medical therapyi ; . - Ld
and listing for lung transplantationi Intermediate orlelgles

FIGURE 2 Treatment algorithm. PAH: pulmonary arterial hypertension; IPAH: idiopathic PAH; HPAH: heritable
PAH; DPAH: drug-induced PAH; CCB: calcium channel blocker; PCA: prostacyclin analogue; PH: pulmonary
hypertension. #: 2015 ESC/ERS PH guidelines Table 16;: P: 2015 ESC/ERS PH guidelines Table 17; “: 2015 ESC/
ERS PH guidelines Table 78; 9: 2015 ESC/ERS PH guidelines Table 13; ®: 2015 ESC/ERS PH guidelines Table
19; % 2015 ESC/ERS PH guidelines Table 20; 9: 2015 ESC/ERS PH guidelines Table 74; ": 2015 ESC/ERS PH
guidelines Table 27; ': maximal medical therapy is considered triple combination therapy including a s.c. or an
i.v. PCA (i.v. preferred in high-risk status);’: 2015 ESC/ERS PH guidelines Table 22.

Galie N, Channick RN, Frantz RP, et al. Eur Respir J 2018; in press




TABLE 2 Updated clinical classification of pulmonary hypertension (PH)

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 6)
4.1 Chronic thromboembolic PH
4.2 Other pulmanary artery obstructions
5 PH with unclear and/or multifactorial mechanisms (table 7)
9.1 Haematological disorders
5.2 Systemic and metabolic disorders
5.3 Others
5.4 Complex congenital heart disease

PAH: pulmonary arterial hypertension; PYOD: pulmonary veno-occlusive disease; PCH: pulmonary capillary
haemangiomatosis; LVEF: left ventricular ejection fraction.




TABLE 4 Definitions of acute and long-term response

Acute pulmonary vasoreactivity® for patients with Reduction of mPAP >10 mmHg to reach an absolute value of mPAP <40 mmHg
idiopathic, hereditable or drug-induced PAH Increased or unchanged cardiac output
Long-term response to CCBs New York Heart Association Functional Class I/l

With sustained haemodynamic improvement (same or better than achieved
in the acute test) after at least 1 year on CCBs only

PAH: pulmonary arterial hypertension; mPAP: mean pulmonary arterial pressure; CCB: calcium channel blocker. * nitric oxide (10-20 ppm) is
recommended for performing vasoreactivity testing, but i.v. epoprostenol, i.v. adenosine or inhaled iloprost can be used as alternatives.

Simonneau G, Montani D, Celermajer DS, et al. ur Respir | 2018; in press




Vasodilator responsiveness in idiopathic pulmonary arterial
hypertension: identifying a distinct phenotype with distinct
physiology and distinct prognosis

David Langleben'* and Stylianos Orfanos>*

'Center for Pulmonary Vascular Disease, Division of Cardiology, Jewish General Hospital, McGill University, Montreal, Quebec Canada; *Pulmonary Hypertension
Clinic, Department of Critical Care, Attikon Hospital, National and Kapodistirian University of Athens, Athens, Greece

Abstract

Within the cohort of patients suffering from idiopathic pulmonary arterial hypertension (IPAH) is a group that responds dramat-
ically (VR-PAH) to an acute vasodilator challenge and that has excellent long-term hemodynamic improvement and prognosis on
high dose calcium channel blockers compared with vasodilator non-responders (VN-PAH). For the purposes of diagnosing
VR-PAH, there is to date no test to replace the acute vasodilator challenge. However, recent studies have identified markers
that may aid in the identification of VR-PAH, including peripheral blood lymphocyte RNA expression levels of desmogelin-2 and Ras
homolog gene family member Q, and plasma levels of provirus integration site for Moloney murine leukemia virus. Genome wide-
array studies of peripheral blood DNA have demonstrated differences in disease specific genetic variants between VR-PAH and
NR-PAH, with particular convergence on cytoskeletal function pathways and Vnt signaling pathways. These studies offer hope for
future non-invasive identification of VR-PAH, and insights into pathogenesis that may lead to novel therapies. Examination of the
degree of pulmonary microvascular perfusion in PAH has offered additional insights. During the acute vasodilator challenge,
VR-PAH patients demonstrate true vasodilation with recruitment and increased perfusion of the capillary bed, while VN-PAH
patients are unable to recruit vasculature. In the very few reports of lung histology, VR-PAH has more medial thickening in the
precapillary arterioles, while VN-PAH has the classic histology of PAH, including intimal thickening. VR-PAH is a disorder with a
phenotype distinct from VN-PAH and other types of PAH, and should be considered separately in the classification of PAH.

Fulmonary Circulation 2017, 7(3) 1=10
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PAH confirmed by .| General measuresa
expert centre "| Supportive therapy®

Treatment-naive

patient

h 4
Vv ti b. Acute vasoreactivity test
asoreactive 1< (IPAH/HPAH/DPAH only)

CCB therapyc© Non-vasoreactive

-intermediate riskd High riskd

v
. . . . Consider referral
Residual role for initial Initial oral Initial combination for lung
monotherapy (table 2]° combinationf including i.v. PCAf :
transplantation

y
After 3—6 months of treatment

Patient already »| Intermediate orjglls|a Wl Gl ----------------=----- E

on treatment

Triple sequential
Structured follow-up9 combinationh

After 3—-6 months of treatment

v
Maximal medical therapy! . . - Ld
and listing for lung transplantationi Intermediate orlielgles

FIGURE 2 Treatment algorithm. PAH: pulmonary arterial hypertension; IPAH: idiopathic PAH; HPAH: heritable
PAH; DPAH: drug-induced PAH; CCB: calcium channel blocker; PCA: prostacyclin analogue; PH: pulmonary
hypertension. #: 2015 ESC/ERS PH guidelines Table 16; P: 2015 ESC/ERS PH guidelines Table 17; “: 2015 ESC/
ERS PH guidelines Table 78; 9: 2015 ESC/ERS PH guidelines Table 13; ®: 2015 ESC/ERS PH guidelines Table
19; % 2015 ESC/ERS PH guidelines Table 20; 9: 2015 ESC/ERS PH guidelines Table 74; ": 2015 ESC/ERS PH
guidelines Table 27; ': maximal medical therapy is considered triple combination therapy including a s.c. or an
i.v. PCA (i.v. preferred in high-risk status);’: 2015 ESC/ERS PH guidelines Table 22.

Galié¢ N, Channick RN, Frantz RP, et al. Eur Respir | 2018; in press




TABLE 2 Potential role for initial monotherapy in specific pulmonary arterial hypertension (PAH) subsets

IPAH, HPAH and drug-induced PAH patient responders to acute vasoreactivity tests and with WHO FC I/Il and sustained haemodynamic
improvement (same or better than achieved in the acute test] after at least 1 year on CCBs only

Long-term-treated historical PAH patients with monotherapy (>5-10 years] stable with low-risk profile

IPAH patients >75 years old with multiple risk factors for heart failure with preserved LVEF (high blood pressure, diabetes mellitus, coronary
artery disease, atrial fibrillation, obesity)

PAH patients with suspicion or high probability of pulmonary veno-occlusive disease or pulmonary capillary haemangiomatosis

Patients with PAH associated with HIV infection or portal hypertension or uncorrected congenital heart disease, as they were not included in
RCTs of initial combination therapy

PAH patients with very mild disease [e.g. WHO FC I, PVR 3-4 WU, mPAP <30 mmHg, normal right ventricle at echocardiography)

Combination therapy unavailable or contraindicated (e.q. severe liver disease)

IPAH: idiopathic PAH; HPAH: heritable PAH; CCB: calcium channel blocker; PAP: pulmanary arterial pressure; PVR: pulmonary vascular
resistance; LVEF: left ventricular ejection fraction; RCT: randomised controlled trial; WHO: World Health Organization; FC: Functional Class;
WU: Wood Units; mPAP: mean PAP.

Galie N, Channick RN, Frantz RP, et al

ur Respir ] 2018; in press




PAH confirmed by .| General measuresa
expert centre "| Supportive therapy®

Treatment-naive

patient

h 4
Vv ti P Acute vasoreactivity test
asoreactive € (IPAH/HPAH/DPAH only)

CCB therapyc© Non-vasoreactive

-intermediate riskd High riskd

A4
" " . . Consider referral
Residual role for initial Initial oral Initial combination for lung
monotherapy (table 2]° combinationf including i.v. PCAf .
transplantation

y
After 3—6 months of treatment

Patient already > Intermediate orjlls|sWal-X Gl ------------- ===~ E

on treatment

Triple sequential
Structured follow-up9 combinationh

After 3—-6 months of treatment

v
Maximal medical therapyi ; . - Ld
and listing for lung transplantationi Intermediate orlelgles

FIGURE 2 Treatment algorithm. PAH: pulmonary arterial hypertension; IPAH: idiopathic PAH; HPAH: heritable
PAH; DPAH: drug-induced PAH; CCB: calcium channel blocker; PCA: prostacyclin analogue; PH: pulmonary
hypertension. #: 2015 ESC/ERS PH guidelines Table 16;: P: 2015 ESC/ERS PH guidelines Table 17; “: 2015 ESC/
ERS PH guidelines Table 78; 9: 2015 ESC/ERS PH guidelines Table 13; ®: 2015 ESC/ERS PH guidelines Table
19; % 2015 ESC/ERS PH guidelines Table 20; 9: 2015 ESC/ERS PH guidelines Table 74; ": 2015 ESC/ERS PH
guidelines Table 27; ': maximal medical therapy is considered triple combination therapy including a s.c. or an
i.v. PCA (i.v. preferred in high-risk status);’: 2015 ESC/ERS PH guidelines Table 22.

Galie N, Channick RN, Frantz RP, et al. Eur Respir J 2018; in press




Table 20 Recommendations for efficacy of initial
drug combination therapy for pulmonary arterial
hypertension (group 1) according to World Health
Organization functional class. Sequence is by rating

Measure/ Class®-Level®
treatment

Ambrisentan +
tadalafil®

Other ERA 4
PDE-5i

Bosentan +
sildenafil +
i.v. epoprostenol

Bosentan - i.v.
epoprostenol

Other ERA or
PDE-5i +
s.c. treprostinil

Other ERA or
PDE-5i 4+ other
i.v. prostacyclin
analogues

ERA = endothelin receptor antagonist; i.v. = intravenous;
PDE-5i = phosphodiesterase type 5 inhibitor; RCT = randomized controlled trial;
s.c. = subcutaneous; WHO-FC = World Health Organization functional class.
?Class of recommendation.
PLevel of evidence.
“Reference(s) supporting recommendations.

ime to clinical failure as primary endpoint in RCTs or drugs with demonstrated
reduction in all-cause mortality (prospectively defined).

European Heart Journal
doi:10.1093/eurheartj/ehv317



OPTIMA study

Initial Combination Therapy With Macitentan And Tadalafil In Newly Diagnosed Patients With
Pulmonary Arterial Hypertension: Results From The Optima Trial

0. Sitbon ', M. Canuet?, F. Picard?, G. Prevot®, E. Bergot®, V. Cottin®, F. Bauer’, B. Degana®, V. Gressin?, P. Clerson?, G,

SlmlmmeemI 1

1Pulmonar5r Division, Bicétre Hospital, University of Paris-5ud, Le Kremlin-Bicetre, France, zDepartment of Preumaology, Nouvel Hopital

Civil, Strasbourag, France, E‘De1:|arl'rnenr4:|f Cardiology, University Haspital, Bordeaws, Framce, 4Deparrment of Pmeumology, University

Haospital, Toulouse, France, SDeparrment of Pneumology, University Hospital, Caen, France, 6Department of Pneumodogy, Louis Pradel

Haospital, Claude Bermard University Lyon 1, Lyon, France, ?Department of Cardiology, University Hospital, INSERM U1096, Rouen, France, B

Cepartment of Physiology and Respiratory Investigation, University Hospital, Besangon, France, 9 actelion Pharmaceuticals France, Paris,

France, 195aladis Clinical Studies, Biostatistics, Roubaix, France, 1 Pulmanary Division, Bicétre Hospital, University of Paris-Sud, Le
Kremlin-Bicétre, France

For the OFTIMA Investigators
Corresponding author's email: olivier.sitbon@aphp.fr

RATIOMNALE: Combination therapy with an endothelin receptor antagonist and a phosphodiesterase type 5 inhibitor is recommended for

the treatment of pulmonary arterial hypertension l:P.ll.Hl.1 OPFTIMA [EudraCT 2015-002078-19) is an ongoing study evaluating the efficacy,

safety and tolerability of initial combination therapy with macitentan and tadalafil in newly diagnosed patients with PAH.

METHODS: In this multicenter, prospective, single-arm, open-label Phase [V trial, newly diagnosed PAH patients (18-75 years) in WHO
functional class II-1ll receive macitentan 10 mag once daily and tadalafil 40 mg once daily. Treatment is initiated with macitentan 10 mg and
tadalafil 20 mqg on the same day; after 1 week the dose of tadalafil isincreased to 40 mg. The primary endpoint is pulmonary vascular
resistance (FVR) at Week 16, calculated as percent change from baseline (geometric mean ratio] and presented with 95% confidence
imtervals (Cl). Secondary endpoints include the change from baseline to Week 16 in other hemodynamic variables, WHO functional class,
t-minute walk distance and N-terminal pro-brain natriuretic peptide (NT-proBMNP). Safety and tolerability are monitored throughout.
RESULTS: By October 2016, 16 patients had completed 16 weeks of treatment. At baseline, the mean (5D age was 58.4 (15.6) years and
62 5% were female. The population induded 9 patients with idiopathic PAH, 5 patients with connective tissue disease-assodiated PAH, 1
patient with heritable PAH, and 1 patient with HIV-assodated PAH . All were receiving the combination of macitentan 10 mg and tadalafil
40 mg 1 week after treatment initiation. Mo patients prematurely discontinued the combination regimen. At Week 16, PVR decreased by
54% (95% C1 48, 60). Change from baseline in efficacy endpoints are summarized in the table. The most frequent adverse events were
peripheral edema or swelling, headache and anemia (3 patients each). No patients experienced hypotension. Ma increases in
aminotransferases greater than 3 times the upper limit of normal were observed; 1 patient experienced a decrease in hemoglobin below
10g/dL

COMNCLUSION: In the OPTIMA study, initial treatment with macitentan and tadalafil in patients with PAH led to significant improvernents
im cardiac hemodynamic parameters indicative of right ventricular function. The treatment regimen was well tolerated and allowed
patients ta receive macitentan in combination with the recommended dose of tadalafil 1 week after treatment initiation.

1. Galig M, et ai. Eur Heart J 2016:37:67-119

American Thoracic Society 2017
International Conference, May 19-

24, 2017 - Washington, DC

American Journal of Respiratory and Critcal Care Medicin

ERS 2017 — Milan, 9-13

September 2017




PAH confirmed by .| General measuresa
expert centre "| Supportive therapy®
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FIGURE 2 Treatment algorithm. PAH: pulmonary arterial hypertension; IPAH: idiopathic PAH; HPAH: heritable
PAH; DPAH: drug-induced PAH; CCB: calcium channel blocker; PCA: prostacyclin analogue; PH: pulmonary
hypertension. #: 2015 ESC/ERS PH guidelines Table 16;: P: 2015 ESC/ERS PH guidelines Table 17; “: 2015 ESC/
ERS PH guidelines Table 78; 9: 2015 ESC/ERS PH guidelines Table 13; ®: 2015 ESC/ERS PH guidelines Table
19; % 2015 ESC/ERS PH guidelines Table 20; 9: 2015 ESC/ERS PH guidelines Table 74; ": 2015 ESC/ERS PH
guidelines Table 27; ': maximal medical therapy is considered triple combination therapy including a s.c. or an
i.v. PCA (i.v. preferred in high-risk status);’: 2015 ESC/ERS PH guidelines Table 22.

Galie N, Channick RN, Frantz RP, et al. Eur Respir J 2018; in press




T able 21 Recommmendations for efficacy of
sequential dru corm Nnation thera,| for pulMmonary
arterial hypertension (gsroup 1) according to vWorld
Health Organization functional class. Sequence is by
rating and by alphabetical order

Measure/
treatrment

<0

Macitentan
added to
sildenafil”

Riociguat ad
to bosentan

)

Selexipag®
added to ERA
and/or PDE-5i¢

Sildenafil added
to epoprostenol

Treprostinil
imnhaled added
to sildenafil or
bosentan
lloprost inhaled
added to
bosentan
Tadalafil added
to bosentan

Ambrisentan
added to

sildenafil

de
rostenol

Bosentan
added to
sildenafil
Sildenafil added
to bosentan

Other double
combinations

Other triple
combinations

Riociguat added
to sildenafil or
other PDOE-5i

EMA — European Medicines Agency: ERA — endothelin receptor antagonist;
PAH — pulmonary arte L hypertension; DE-5i — phosphodiesterase type 5
imhibitor; RCT — randomized controlled trial; "W HO-FC — “YWorld Health

O rganization functional class.

FClass of recommendation.

PLevel of evidence.

“Reference(s) supporting recommendations.

“Time to clinical worsening as primary endpoint in RCTs or drugs with
demonstrated reduction in all-cause mortality (prospectively defined).

“This drug vwas not approved by the EMA at the time of publication of these
suidelines.

European Heart Journal
doi:10.1093/eurheartj/ehv317




Table 13 Risk assessment in pulmonary arterial hypertension

Determinants of prognosis®
(estimated |-year mortality)

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <I| ml/min/kg
Cardiopulmonary exercise testing (>65% pred.) [ =15 ml/min/kg (35-65% pred.) (<35% pred.)
VE/VCO; slope <36 VE/VCO,; slope 36-44.9 VENNCO; slope 245

NT-proBNP plasma levels BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
P P NT-proBNP <300 ng/l NT-proBNP 300-1400 ng/l NT-proBNP >1400 ng/l

| 2
RA area <|8 cm? S EEE (=2 RA area >26 cm?

No or minimal, pericardial . :
No pericardial effusion effusit;rF: Pericardial effusion

Low risk <5% Intermediate risk 5-10% High risk >10%

Imaging (echocardiography, CMR imaging)

RAP <8 mmHg RAP 8-14 mmHg RAP >[4 mmHg
Haemodynamics Cl 22.5 l/min/m? Cl 2.0-2.4 l/min/m? Cl <2.0 l/min/m?
SvO, >65% SvO, 60-65% SvO, <60%

European Heart Journal
doi:10.1093/eurheartj/ehv317




Treatment should not be “lighter” than
needed because..!




WHY IS THIS PLANT STILL
BEING WATERED?

IT’S EASY TO JUST FOLLOW
THE INSTRUCTIONS, BUT
TREATING TOO LONG WITHOUT
RECOGNIZING FAILURE IS
DANGEROUS

 IRREPLACEABLE TIME IS LOST
BEFORE SWITCHING THERAPIES

* NEED EXPERIENCED
FOLLOWUP

....Kal1 KaAn 2uvepyaoia e
Eécidikesupéva Kévrpa !!!

EuxapioTw yia tnv umrouovh oag



