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Clinical classification of Pulmonary Hypertension (ESC/ERS guidelines 2015)

|1 ldiopathic
|.2 Heritable
|.2.] BMPR2 mutation
|.2.2 Other mutatons
|.3 Drugs and toxins induced
| 4 Associated with:
| 4.| Connective tissue disease
| 4.2 Human immunodeficiency virus (HIV) infection
|.4.3 Portal hypertension
|.4.4 Congenital heart disease (Table &)
| 4.5 Schistosomiasts

3.1 Chronic obstructive pulmonary disease

3.2 Interstidal lung disease

3.3 Other pulmonary diseases with mixed restrictive and
obstructive pattern

3.4 Sleep-disordered breathing

1.5 Alveclar hypoventilation disorders

3.6 Chronic exposure to high altitude

3.7 Developmental lung diseases (Wab Table Il

I'. Pulmonary veno-occlusive disease and/or pulmonary
capillary haemangiomatosis

I".1 ldippathic
I'.2 Heritable
I".2.1 EIF2AK4 mutation
1".2.2 Other mutations
I".3 Dirugs, toxins and radiation Induced
I'.4 Assoclated with:
I"4.1 Connective tissue disease
I".4.2 HIY infection

1", Persistent pulmonary hypertension of the newborn

1.1 Left ventricular systolic dysfunction

1.2 Left ventricular diastolic dysfuncton

1.3 Valvular disease

2.4 Cangenital / acquired left heart inflow/outflow tract
obstructon and congenlal cardiomyopathles

1.5 Congenltal facquired pulmonary velns stenosls

4.1 Chronic thromboembolic pulmonary hypertension
4.1 Other pulmonary artery obstructions

4.1| Anglosarcoma

4.1.1 Other intravascular tumors

4.13 Arterius

4.2.4 Congenital pulmonary arteries stenoses

4,15 Parasites (hydatidosis)

5.1 Haematologlcal disorders: chronic haemolytic anaemia,
myeloproliferative disorders. splenectomy

L.2 Systemic disorders, sarcoidosls, pulmonary histiocytosis,
lymphangiolelomyomatosis

5.3 Metabolic disorders: glycogen storage disease, Gaucher
disease, thyrold disorders

L4 Others: pulmonary tumoral thrombothic microangiopathy,
fibrosing mediastinitls, chronic renal fallure {with/without
dialysis), segmental pulmonary hypertension




Pulmonary hypertension with unclear and/or
multifactorial mechanisms (group 5)

»includes several disorders with
multiple patho-aetiologies

»the mechanisms of PH are
poorly understood, may
include:

* pulmonary vasoconstriction

* proliferative vasculopathy

* extrinsic compression

* intrinsic occlusion

* high-output cardiac failure

 vascular obliteration

* |eft heart failure

»These patients need careful
diagnosis

» Treatment is tailored for that
diagnosis
Il treatment of PH is secondary

»There are no RCTs regarding
the use of PAH-approved
drugs in the treatment of
group 5 disorders

2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension
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Apy1) Siepevvnon - aloAdynon

PFTs: FEV1 85%, FVC 93%
FEV1/FVC 79, RV124%

MRI kapdiag:avaoctpodn TLC 127%, DLCO 64%
MKA «koatda tn O6L0oToAn,
Siataon ,AE KOL}\,[O‘C HE HRCT: KUGTIKEGC OAAOLWOELCG
UTIOKLVNOLA-QKLVNGLA TOLX. AVW+UEOO TIVEUOVLKA TtES L
KOl €KTTWON OUOTOALKNG : :
Aettoupylac, KEAK 42% ALOLTOLOI’]' PA GL(?VK(”O” AE
KapOLOKWV KOWAOTATWV
Avomnvola,
+
U/S kapdLac maboAoyiko
U/S KapbLac: ZnwvoOnpoypadpnua atpatwone:
TRVmax 4.2 m/s, D-shape, -HeAeTn apvnTikn yia NE,
HeyaAn duataon AE kolA. -ATlIA.  AVOMOLOYEVAG TPOoAnyn

OTO AVWTEPO TIVEULOVLKA Ttedial
WHO class Il late

6MWD
(Sa02 95% > 83%)




Apykr) Siepevvnon - aloAdynon




Apyi) Siepevvnon - a€loAdynon

RHC 1t
RAP 20 mmHg
PAP 114/33/60 mmHg (S/D/M)\/'
CPAWP 11 mmH
co 4 |/min
Cl |/min/m?
PVR 12,2 Wood Uni
Sv02 53 %

NT-proBNP: 3240 pg/ml




Clinical classification of Pulmonary Hypertension (ESC/ERS guidelines 2015)

|1 ldiopathic
|.2 Heritable
|.2.] BMPR2 mutation
|.2.2 Other mutatons
|.3 Drugs and toxins induced
| 4 Associated with:
| 4.| Connective tissue disease
| 4.2 Human immunodeficiency virus (HIV) infection
|.4.3 Portal hypertension
|.4.4 Congenital heart disease (Table &)
| 4.5 Schistosomiasts

3.1 Chronic obstructive pulmonary disease

3.2 Interstidal lung disease

3.3 Other pulmonary diseases with mixed restrictive and
obstructive pattern

3.4 Sleep-disordered breathing

1.5 Alveclar hypoventilation disorders

3.6 Chronic exposure to high altitude

3.7 Developmental lung diseases (Wab Table Il

I'. Pulmonary veno-occlusive disease and/or pulmonary
capillary haemangiomatosis

I".1 ldippathic
I'.2 Heritable
I".2.1 EIF2AK4 mutation
1".2.2 Other mutations
I".3 Dirugs, toxins and radiation Induced
I'.4 Assoclated with:
I"4.1 Connective tissue disease
I".4.2 HIY infection

1", Persistent pulmonary hypertension of the newborn

1.1 Left ventricular systolic dysfunction

1.2 Left ventricular diastolic dysfuncton

1.3 Valvular disease

2.4 Cangenital / acquired left heart inflow/outflow tract
obstructon and congenlal cardiomyopathles

1.5 Congenltal facquired pulmonary velns stenosls

4.1 Chronic thromboembolic pulmonary hypertension
4.1 Other pulmonary artery obstructions

4.1| Anglosarcoma

4.1.1 Other intravascular tumors

4.13 Arterius

4.2.4 Congenital pulmonary arteries stenoses

4,15 Parasites (hydatidosis)

5.1 Haematologlcal disorders: chronic haemolytic anaemia,
myeloproliferative disorders. splepactam

5.2 Systemic disorders, sarmrdnsls
lymphangiolelomyomatosis

5.3 Metabolic disorders: glycogen storage disease, Gaucher
disease, thyrold disorders

L4 Others: pulmonary tumoral thrombothic microangiopathy,

fibrosing mediastinitls, chronic renal fallure {with/without
dialysis), segmental pulmonary hypertension
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Iﬁ Sociery |+ Management of adult patients with Langerhans
L . cell histiocytosis: recommendations from an
Histiocyte Society expert panel on behalf of Euro-Histio-Net
Evaluation and Treatment Guidelines Michael Girschikofsky'", Maurizio Arico?, Diego Castillo?, Anthony Chu®, Claus Doberauer®, Joachim Fichter®,

Julien Haroche”, Gregory A Kaltsas® Polyzois Makras®, Angelo V Marzano'®, Mathilde de Menthon'?, Oliver Micke'2,
Emanuela Passoni'®, Heinrich M Seegenschmiedt'?, Abdellatif Tazi'* and Kenneth L McClain'®

April 2009

Abstract
Langerhans Cell Histiocytosis (LCH) is an orphan disease of clonal dendritic cells which may affect any organ of the
Contributors: body. Most of the knowledge about the diagnosis and therapy is based on pedriatic studies. Adult LCH patients are

often evaluated by physicians who focus on only the most obviously affected organ without sufficient evaluation of
Milen Minkov Vienna, Austria other systerns, resulting in patients being underdiagnosed and/or incompletely staged. Furthermore they may be
Nicole Grois Vienna, Austria treated with pediatric-based therapies which are less effective and sometimes more toxic for adults. The published
Kenneth MccClain Houston, USA literature on adult LCH cases lacks a comprehensive discussion on the differences between pediatric and adult
Vasanta Nanduri Watford, UK patients and there are no recommendations for evaluation and comparative therapies. In order to fill this void, a
Carlos Rodriguez-Galindo Boston, USA number of experts in this field cooperated to develop the first recommendations for management of adult patients
Ingrid Simonitsch-Klupp vienna, Austria with LCH. Key questions were selected according to the clinical relevance focusing on diagnostic work up, therapy,
Johann Visser Leicester, UK and follow up. Based on the available literature up o December 2012, recommendations were established, drafts
Sheila Weitzman Toronto, Canada were commented by the entire group, and redrafted by the executive editor. The quality of evidence of the
James Whitlook Toronto, Canada recommendations is predominantly attributed to the level of expert opinion. Final agreement was by consensus.
Kevin Windebank Newcastle upon Tyne, UK Keywords: Langerhans, Adult, Histiocytosis

Risk organs (RO)

Hematopoietic involvement: At least 2 of the following: . )
(with or without bone marrow e anemia: hemoglobin <10 g/dl, infants <@ I'he disease may affect any organ or system, more fre-
involvement®) g/dl (not d t th se.g. i i b i

doticioneyy e quently bones, skin, and pituitary gland. Lymph nodes,

= leukocytopenia: leukocyles <4.0 x 10%/, liver, spleen, gut, the central nervous system, pituitary,

= thrombocytopenia: platelets < 100 x 10%] Lo
Spieen involverent: = eniargement = 2 om bolow costal and the hematopoietic system are less frequently af-

margin In the midelavioular fine fected. Lungs may be affected simultaneously or con-

Liver involvement: = enlargement = 3 cm below costal margin

in the midclavicular line secutively with other organs, but isolated pulmonary
anaer LCH (PLCH) occurs frequently in adults and may proceed

= liver dysfunction (i.e. hypoproteinemia

<55g/l, hypoalbuminemia <25g/l notdue to |t multisystem involvement. PLCH requires a different
other causes)

and/or management in contrast to multi-organ involvement and
> histopathological diagnosis is therefore discussed in a separate section.

Lung involvement: = typical changes on HR-CT (low dose multi-
detector CT if available)
and/or

= histopathological / cytological diagnosis
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Pulmonary langerhans cell histiocytosis

Harpreet S Suri’, Eunhee S ¥i%, Gregorz S Mowakowski® and Robert Wassallo™"

Table 1 Contrasting pediatric and adult PLCH

( Pediatric PLCH™ /~ Adult PLCH O\

Demographic features \_/ \/

Peak age at presentation 13y [16 -0 yrs (5]

Smoking history Infrequently described [16,17] Reported in > 95% [5,12]

Imaging findings; chest CT

Distribution of abnormalities Frequently imaobies lower lobes [18] Sparing of bases and costo- phrenic angles is

typical [19-21]

Biological character

Clonaliy Imvariably repored [22-24] Suspect reactive mther than clonal [25)

Clinical Presentation

Single system vs multi-systemn Typically part of multi-system LCH [16] Single system disease in > B0% of patients [5)

presentation

Management

Pharmacotherapy with prednisons/ Complete or partial respanse frequently obsenved Insufficient data available; likely limited response

vinblastine [26,27]

Smoking cessation Limited role as tobacco exposure not invoheed in Main and fist line thempy in all adult smokers
mast Cases 28.29]

cigarette smoking is less clear [17], although it has been
reported that the commencement of smoking in teenage
vears can precipitate PLCH in voung adults with a his-
tory of non-pulmonary childhood LCH [30]. Smoking
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Management of adult patients with Langerhans
cell histiocytosis: recommendations from an
expert panel on behalf of Euro-Histio-Net

Michael Girschikofsky'™, Maurizio Arico®, Diego Castillo®, Anthony Chu®, Claus Doberauer®, Joachim Fichter®,
Julien Haroche?, Gregory A Kaltsas® Polyzois Makras®, Angelo V Marzano'®, Mathilde de Menthon', Oliver Micke'?,
Emanuela Passoni'®, Heinrich M Seegenschmiedt'?, Abdellatif Tazi'* and Kenneth L McClain™

Systemic therapy should be considered in case of the
following disease category:

» MS-LCH with/without involvement of “risk organs”

» SS-LCH with multifocal lesions

» SS-LCH with “special site” lesions [Vertebral lesions with
intraspinal or cranofacial bone lesions with soft tissue
extensions (orbit, mastoid, sphenoid or temporal bones)]




Pulmonary hypertension and PLCH

J The natural history of PLCH is widely variable and unpredictable
(resolve spontaneously or after smoking cessation / remain stable /

progress to respiratory failure in a minority of patients)

J Pulmonary hypertension

v" is a common and underrecognized complication that occurs several

years after PLCH diagnosis in the majority of cases
v severe precapillary PH is frequent in patients with advanced PLCH

* PH confirmed by RHC was present in 92% of the 36 patients with PLCH
referred for lung transplantation (mPAP >35 mm Hg in 72.5% of cases)

(Dauriat G, Mal H, Thabut G, et al. Lung transplantation for pulmonary Langerhans’ cell histiocytosis:a
multicenter analysis. Transplantation 2006; 81: 746—750)




Severe Pulmonary Hypertension in Histiocytosis X

MURIEL FARTOUKH, MARC HUMBERT, FREDERIQUE CAPRON, SOPHIE MAITRE, FLORENCE PARENT,
CATHERINE LE GALL, OLIVIER SITBON, PHILIPPE HERVE, PIERRE DUROUX, and GERALD SIMONNEAU

UPRES EA 2705 (Maladies Vasculaires Pulmonaires), Service de Pneumologie et Réanimation Respiratoire, Service d'Anatomie
Pathologique, et Service de Radiologie, Hopital Antoine Béclére, Assistance Publique des Hopitaux de Paris, Clamart, France

* Evidence from histopathological assessment of lung tissue
samples examined prior to and following establishment of PH
found that progression of pulmonary vascular involvement
occurs independently of progression of parenchymal
involvement

* Pulmonary hypertension in PLCH is associated with a primary
pulmonary vasculopathy, which may be observed
histopathologically as intimal fibrosis and remodeling of both
venous and arterial systems

AM | RESPIR CRIT CARE MED 2000;161:216-223.




PLCH - related PH Therapy

There are no RCTs regarding the use of PAH-approved drugs in
the treatment of group 5 disorders (2015 ESC/ERS Guidelines)

The efficacy of advanced PH therapies is uncertain in group 5
PH disease

There is no currently approved therapy for PH that develops
in the context of PLCH

Whether therapy for PH may affect long-term outcomes of
disease and impact timing of transplantation is currently
unknown

Lung transplantation remains the treatment of choice for end-
stage PLCH, especially among patients with severe PH
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PULMOMNARY VASCULAR DISEASE

Pulmonary Langerhans Cell
Histiocytosis-Associated Pulmonary
Hypertension

Clinical Characteristics and Impact of Pulmonary
Arterial Hypertension Therapies

Jéréme Le Pavec, MD, PhD: Gwenaél Lorillon, MD: Xavier Jais, MD:
Colas Techerakian, MD); Séverine Feuillet, MD: Peter Dorfimiiller, MDD, PhD;
Gérald Simonneau, MD; Marc Humbert, MD, PhD; and Abdellatif Tazi, MD, PhD

29 patients with PLCH — related PH

Average mPAP of 45 (+ 14) mmHg (19 had mPAP > 40 mmHg, indicative of
severe PH)

14 patients underwent PAH therapies (ERA / PDE-5i / ERA + PDE-5i / lloprost)

A follow-up assessment at 5.5+ 2.5 mo and 16 + 4 mo after baseline in 12
and 10 patients, respectively




Table 3—Response to PAH Therapy at Follow-up Evaluations

Measure Baseline Short-term Evaluation®  Long-term Evaluation®* P Value® F Value®
WHO functional class I-IIII-IV, No. 1/11 /6 4/6 12 a7
6MWT, m 376 + 96 403+ 74 41590 25 20
I Ivm{x]jnmn iics
HR, bpm S9+10 f2+12 808 A7 08
Mean BF, mm Hg 102+24 9515 90+ 13 27 20
RAF, mm Hg 8+4 64 55 A8 a9
PCWEF, mm Hg 11+4 10+3 [1+£3 40 71
mPAF, mm Hg ab+ 14 4$H=*12 43+11 03 4
CO, L/min 28+ 1T 64+1.7 6.9+1.1 08 < 01
Cardiac index, L/min/m? 29+08 34+08 J6+05 09 < 01
PVR, dyne/s/cm? 701 + 239 469 + 210 J8+ 104 01 < 01
Oxygen requirement in patients on oxygen ATx21(3) 20x3.5(3) 20x34(3) 20 20
at baseline, mean + 5D (No.), L/min
Arterial oxyeen saturation, %
Entire population 914 91£5 80£8 6 68
Patients without oxygen at baseline, 00+ 4 (9) gl +4 (9) 92+2(7) A0 16
mean £ 5D (No.)
Patients on oxygen at haseline, 93 +4(3) =a9(3) 83+13(3) i3] A1

mean * 50 (No.)

PAH-specific therapy may improve the WHO function class and hemodynamics




Respiracory Medicine Case Reports 14 {2015) 13—15

Contents lists available at ScienceDirect

Respiratory Medicine Case Reports

journal homepage: www.elsevier.com/locate/rmocr

Case report

Dramatic and sustained responsiveness of pulmonary Langerhans cell @Cmsmad
histiocytosis-associated pulmonary hypertension to vasodilator
therapy

Adam May °, Garvan Kane ", Eunhee Yi ¢, Robert Frantz °, Robert Vassallo <"
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Respiratory Medicine Case Reports 18 (2016) 54—57
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Respiratory Medicine Case Reports
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Case report

Long-term improvement during tadalafil therapy in a patient with @Cmsmﬂk
pulmonary hypertension secondary to pulmonary Langerhans cell

histiocytosis

Kenji Nemoto 7, Shuji Oh-ishi @, Toshihide Inui “®, Mariko MNakazawa “, Kentaro Hyodo =,

Masayuki Nakajima ?, Jun Kanazawa °, Yukiko Miura ?, Takio Takaku °, Yuko Minami °,
Kenji Havashihara @, Takefumi Saito <, Yoshinori Kawabata ©

Overview of clinical, function and haemodynamic features before and after tadalafil therapy.

Vanables 2007 2009 2010 (Baseline) 1 month 15 months 30 months 40 months 50 months
NYHA class I I v 11 I I I I
NT pro BNP (pgfml) ND 616 633 433 257 215 39.1 26.3
BMWT distance (m) ND 265"  255° 200° ND 230° 305° 310’
BMWT Sp0,, percentage  ND 2° 5 g ND 2° 5 In
of decrease (%)
Pa0; at rest (mmHg) 83.1 742" 566° 529° ND 703" 742" 83.8"
PaC0, at rest (mmHg)  41.8 447 428" 465° ND 397" 415" 469"
VC, % pred (%) 106.9 974 645 615 75.1 728 66.2 73.5
FEV,, % pred (%) 103.3 728 498 458 50.4 326 484 524
Dlco, % pred (%) 70.2 4491 £ 373 437 384 M9 50,0
PAP systolic/diastolic ND ND 51124 51727 ND 3418 M6 32113
(mmHg)
Mean PAP {mmHg) ND ND 34 34 ND 25 24 21
Mean PCW (mmHg) ND ND b 13 ND ] g 3
PVR (dynes/s/cm’) ND ND 6383 25 ND 376.1 3211 387.7
a IL.'mln.'m'\ ) ND ND 202 297 ND 223 233 2,00
Therapy Smoking  Masal  Nasal oxyzen Tadalafil Masal oxygen plus Nasal oxygen plus Nasal oxyzen plus Nasal oxyzen plus Nasal oxygen plus

cessation  oxygen commenced Tadalafil Tadalafil Tadalafil Tadalafil Tadalafil
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Risk assessment in pulmonary arterial hypertension

Determinants of prognosis*

High risk >10%

(estimated |-year mortality)
Clinical signs of right heart failure Present

Progression of symptoms No

Rapid

Syncope No Occasional syncope® ‘ Repeated syncope*

WHO functional class LI 1 v

6MWD >440 m 165440 m <|65m

Peak VO >15 ml/min/kg Peak VO, PeakVO: <11 mi/min/kg
Cardiopulmonary exercise testing (>65% pred.) 11-15 ml/min/kg (35-65% pred.) (<35% pred.)
VEVCO; slope <36 VENVCO; slope 36-44.9 VEVCO, 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 g/

NT-proBNP plasma levels

RA area |8-26 cm®
Mo or minimal, pericardial
effusion

RA area =26 cm®
Pericardial effusion

RA area <18 cm?

Imaging (echocardiography, CMR imaging) e el

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

ESC/ERS PH guidelines 2015




WHO class
6MWD

RAP

PAP

PAWP

co

Cl

PVR
SvO2

NT-proBNP:

@citentan

Il late

RHC 1+t

20 mmHg

114/33/60 mmHg
(S/D/M)

11 mmHg
4 |/min
|/min/m?2
12,2 Wood Units

53 %

3240 pg/ml

3 months

Tadalafil

Il
497 m

RHC 2nd

18 mmHg

106/34/58 mmHg
(S/D/M)

13 mmHg
4.4 |/min
|/min/m?

9.7 Wood Units
%

2379 pg/ml




»PET-CT:
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Management of adult patients with Langerhans
cell histiocytosis: recommendations from an
expert panel on behalf of Euro-Histio-Net

Michael Girschikofsky'”, Maurizio Arico®, Diego Castillo®, Anthony Chu®, Claus Doberauer®, Joachim Fichter®,
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First line systemic therapy

Recommendation Grade
Mild Symptoms, No Risk Organ Involved:

- Methotraxate 20 myg per week pofiv. Cl
« Azathioprine 2 mg/kadd po D1
» Thalidornide 100mg/d po in skin or soft tissue multifocal c2

single system LCH

Additionally In Multifocal Bone LCH

« 2oledronic acid 4 mg v c2
g 1 &) month (depending on extent and response) c1

Symptomatic, M5-LCH, Mo Risk Organs involved

e Cytarabine 100 mg/m? d1-5 gdw iv. Cl
- Etoposide 100 mg/m” d1-5 gdw i 01
e Vinblasting/Prednisolone (like in pediatric studies) c1

[M5-LCH, Risc Organs Involved

- 2-CDA 6 mg/m? d1-5 gdw sc/iv. 2

LANGERHANS CELL HISTIOCYTOSIS

I HISTIOCYTE
SOCIETY

Histiocyte Society

Evaluation and Treatment Guidelines

April 2009

Contributors:

Milen Minkov Vienna, Austria

Nicole Grois Vienna, Austria

Kenneth McClain Houston, USA

Vasanta Nanduri Watford, UK

Carlos Rodriguez-Galindo Boston, USA

Ingrid Simonitsch-Klupp Vienna, Austria

Johann Visser Leicester, UK

Sheila Weitzman Toronto, Canada

James Whitlock Toronto, Canada

Kevin Windebank Newcastle upon Tyne, UK

First line systemic therapy

* An initial 6-week course of
therapy with vinblastine and
prednisone is suggested for all
patients with MS-LCH
regardless of risk organ
involvement

* Maintenance therapy with
vinblastine and prednisone for
a total treatment duration of
12 months




AcOevc 34 eTwV pE
OLGTIUATIKN WoTOKUTTWOoT) Langerhans
KO(L TIVEVLOVIKT] UTTEPTOON
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Risk assessment in pulmonary arterial hypertension

Determinants of prognosis*

High risk >10%

(estimated |-year mortality)

Clinical signs of right heart failure Absent Present

Progression of symptoms No Slow Rapid

Syncope No Occasional syncope® Repeated syncope*

WHO functional class LI 1 v

6MWD >440 m 165440 m <|65m

Peak VO >15 ml/min/kg Peak VO, PeakVO: <11 mi/min/kg
Cardiopulmonary exercise testing (>65% pred.) 11-15 ml/min/kg (35-65% pred.) (<35% pred.)
VEVCO; slope <36 VENVCO; slope 36-44.9 VEVCO, 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 3001400 NT-proBNP >1400 g/

NT-proBNP plasma levels

RA area |8-26 cm®
Mo or minimal, pericardial
effusion

RA area =26 cm®
Pericardial effusion

RA area <18 cm?

Imaging (echocardiography, CMR imaging) e el

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

ESC/ERS PH guidelines 2015
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