H spappoyn g Kaporwoavamvevotikng Kommong
otV lvevpovikn Aptnprokn Yréptaon

Alovucia Mripumra, Kapoloddyog, Akaonuaikn Y wotpopog
EAévn TpravtaguAiion, AtevBivipia EXY Kapoloroyiog

Epyaotpro Kapoloavarvevotiknc Konmonc

B’ IHavemomuioxkn Kapotoroyikn Kivikn Y
ATTIKO Noocoxopeio t?



LoTpiko IoTopiko

» Avopac acBevnc, 20 etdv

» Xelpovpynbeico LECOKOATIKT EMKOV®VIOL 6€ NAKio 7 €TOV

» Il éov mpdopatn mpookowlOUEV] MNYOKOPOIOYPUPIKY] EKTIUNGON
(2014):®vc10loyIKEC OLOOTAGELS KOPOOK®Y KOWOTNTMOV, OKEPALO
LEGOKOATIKO OLAPPOYLLO, TTVEVDUOVIKT aptnpio dtotetapuévn= 35 mm,
VTOAOYILOUEVT] GUGTOALKY Ttieon otV vevuovikn aptnpio 40mmHg.

» Ewcaywyn oto Tlaveio (11/2018) Ady® cuykomTikod €nE1600i0v

» Tlapamounn oto Attikod (12/2018) yio mepartépm diepevvnon
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Boo1KOG £pYaoTNPLOKOS EAEYYO0S KO
ALEPEVVNON ULTIOV GUYKOTTTIKOU ETELGOOLOV

* Hect 44%

« Hb 15.7g/dl
« Urea 28 mg/dl
« Cr 0.9 mg/dl

* NT pro- BNP 256 pg/ml
« Troponin 7 pg/ml

» ACoviKn eYKe@alov: yopic maboloyikd gvprpota
»Alovikny Oopakog HRCT: dwatetapuévol KevIpikol TVELLOVIKOL apTNplokol
KAQOOlL UE 1IKOVOTOINTIKY] OKLOYPAQNOT YOPIC coPny EVOOOVLAIKA eAAsiupaTol

TANPOONG
» Holter pvOnov 24mpov: yopic maboroyikd evprjuoto |



Triplex kapoudg

» Aplotepn KotAio pe puoloAoyikég olanotdoeic-Asttovpyia (KE 55%)
» 2V0TOA0-0100TOMKN emmédwon MKA

» Agfld xowia owatetauévn (45mm) oty toun 4 KowoTHTOV UE

EMNPEACUEVT] GLGTOAIKTN Asttovpyia (TAPSE=9 mm, S= 5cm/sec)
» Métpua avermapkelo Tpryloyvog (RVSP= 100mmHg)
» RAarea 20cm?
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ALEPELVON ULTIOV TVEVUOVIKNG VTEPTUGS

» Epyootmplokdg Ereyyoc vio. OevTeEPOmOOElc OITiEC TVELLOVIKNG OPTNPLOKNC
vréptaonc opvntikog (HIV, vrepnyoypdonuo dve kotMog, KOAAXYOVIKOG
ELEYYOC).

» Aworco@dyero vrepnyokaporoypdenuo kor MRI kapordg: avadsikvoovv v
oTafEPOTNTO. TOL UEGOKOATIKOD OlOPPAYUOTOS KOL TNV OTOuGio. GAA®V
GUYYEVOV KAPIUKOV BAaPOV.

> Xmpopétpnon-Awayvon mvevpdvov. FVC=75%, FEV1=85%, TLCO-
SB=66% .

» Aoxipoocio eEaremtng paoiong 510 m.



* PA 108/58/73 mmHg
* RV 103/2 mmHg

* RA 7 mmHg

*CO 5.5 I/kg

* Cl 3.65 I/min/m2

* PVR 12 Wood units

« PCWP 8mmHg

Table 3 Haemodynamic definitions of pulmonary hyperte

nsion®

A&C10¢ KaporloKog KaBetnpraonog (12/2018)

Definition Characteristics* Clinical group(s)’
PH PAPm =25 mmHg All
Pre-capillary PH PAPm =25 mmHg | Pulmonary arterial hypertension
PAWP <15 mmHg 3.PH due to lung diseases
4. Chronic thromboembolic PH
5.PH with unclear andfor multifactorial mechanisms
Post-capillary PH PAPm =25 mmHg 2.PH due to left heart disease
PAWP =15 mmHg 5.PH with unclear andlor multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg andlor
(Ipe-PH) PVR <3WLK
Combined post-capillary and pre-capillary PH | DPG =7 mmHg and/or
(Cpe-PH) | PYR >3WLF

CO = cardiac output; DPG = diastolic pressure gradient (diastolic PAP — mean PAWP); mPAP = mean pulmonary arterial pressure; PAWP = pulmonary arterial wedge press
PH = pulmonary hypertension; PYR = pulmonary vascular resistance; WU = Wood units.

“All values measured at rest; see also section 8.0.

YAccording to Table 4.

“Wood Units are preferred to dyness.cm ™.



w « 12W/12W ramp protocol
de | S |+ s00min

« Load 71W (38%), Mets 4.6

" « V02 15.9 ml/kg/min (32%)
,.Mw/
T o [« AT 11.6 mli/kg/min  (23%)
‘ 4| &, 00:00 l 000 | VE/NVCO2 57
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| j GEREOE Mjl J\ - RER 1.22

pramsminysy . |+ O2Pulse 5.4ml/beats (46%)

év“o 2 4 & a! 10 12 E :

| ‘I VEA47 L/min
HR HRR PETCO2 VO2%p VO2fkg
0 ‘ 0 0.00 0 ’ 0.0 ‘ * BR66%
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Bhe — “[Evaluation LN I SO2 98%-98%
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Role of exercise testing in PAH management

« Exercise testing can aid the clinician in:

a. outlining the nature of a patient’s
exercise limitation,

b. noninvasively assessing disease
severity,

c. establishing prognosis and
d. evaluating the response to therapy.

« The change in exercise capacity
parallels other clinical indicators of
disease severity, such as: a. survival,
b. hemodynamic parameters and c.
time to clinical worsening.

« The clinician wuses various exercise
modalities in evaluating and managing
patients with PAH: a. 6oMWT, b. CPET,

c. Exercise Echocardiography.
Y,

Oudiz et al. Respir.Crit.Care Med 2005;26(4): 379-84



VO, peak
Avaegpof1og oudog (AT)
AvATIVEUOTIKO TINATKO (ycoa/voz)

BaOlREQ PETPIOELS

>84% mpoPAeniopevng TInNg
40%-80% mipoPAertopevng VO,
1.05-1.30

Kapbiakr) ouxvouta g

E@edpeia kapOdblaKkng ouxvotntag (HRR)
O, rmaApou (VO2 peak/HR)

Aptnplaxkr) riieon gp)

>90% mpofAsriopevng TG
<15 bpm

>80%

<220/90 mm Hg

Avarnveuotikr] ouxvotnta (BF)
Katda Aerto agplojiog (VE)
Avarnveuotikr) e@edpeia (BR)
Kopeopog O, (say

<60 avartvoeg/min

It/ min

MVV-VE /MVV >20-40%
rmtwon <4%

KAion VE/VCO,
KAion O, avavnyng (O2 recovery)

< 34 P

> 650 t,



Ko poroavamvevoTiki) 00KINOoL0 KOTTOONS 6€ 0.60gvelS
ILE TVEVUOVIKT UPTNPLOKN VITEPTAON

Meioon peak VO, (peiopévn wkovotnto tov achevoic yio HEyiotn Aoknon).

Meiwon tov PETCO,

Meioon tov AT (np(mw] eppavion avaepoPiov petafoicpov, m - omoio
eoiveton vo amoterel €vav aveEApTnNTO TPOYVOOCTIKO TOPAYOVTO Yo TNV
e€EMEN TNG TVELHOVIKNG LITEPTAOTG).

Meioon tov O, pulse (ueiwon oL OyKOL TOAMOD KO TG KOPIOKNG
mapOYiS).

AvENon VE/VCO2 > 35 ((xvsn(prsloc TOV OVOTTVEVGTIKOU GLGTNUOTOG MG TTPOG
TNV OVTOALOYT aEPl®V KOTA TN OLAPKELD TNG AOKNOTC).

Amoxopecuog g oupocseatpivie (Asat >4-5%0). P



H npoyvootikny onuacio g CPET oty
IIvevpovikn Yraéptaon

100 1

PE—BH SEP =120 mmHg Background—Primary pulmonary hypertension (PPH) is a life-threatening dizease. Prognostic assessment is an important
factor in determining medical treatment and lung transplantation. Whether cardiopulmonary exercise testing data predict
survival has not been reported previously.

Methods and Results—We studied 86 patients with PPH (58 female, age 46+2 years. median NYHA class IIT) between 1996
and 2001 who were followed up in a tertiary referral center. Right heart catheterization was performed and serum uric acid
levels were measured in all patients. Seventy patients were able to undergo exercise testing. At the start of the study, the
average pulmonary artery pressure was 60+2 mm Hg, average pulmonary vascular resistance was 1664 +81 dyne - s - cm ™,
average serum ugic acid level was 7.5+0.35 mg/dL. and average peak oxygen uptake during exercise (peak Vo,) was
112405 mL - kg™" - min~". During follow-up (mean: 567+48 days), 28 patients died and 16 underwent lung transplantation
(1-year cumulative event-free survival: 68%:; 93% CI 38 to 78). The strongest predictors of impaired survival were low peak
Vo, (P<0.0001) and low systolic blood pressure at peak exercise (peak SBP: P<<0.0001). In a multivariable analysis, serum
uric acid levels (all P<<0.005) and diastolic blood pressure at peak exercise independently predicted survival (P<0.03).
Patients with peak Vo, =104 ml - kg™’ - min~! and peak SBP =120 mm Hg (ie, 2 risk factors) had poor survival rates at
12 months (23%). whereas patients with 1 or none of these risk factors had better survival rates (79% and 97%, respectively).

Conclusions—Peak V0, and pealc SBP are independent and strong predictors of survival in PPH patients. Hemodynamic parameters,
although also accurate predictors, provide no independent prognostic information. (Cirenlation. 2002;106:319-324.)

a0 -
60
40 4

peak 3BP=120 mmHg
20 7

Cumulative Survival {%)

E
=
E

Time (years)
100

peak V0,10 4 mLkg/min

paak VO,210.4 mLikg/min

Curmulative Survival {30}

Assessment of Survival in Patients With Primary Pulmonary Hypertension: I} 1 2 3 ' ﬂ
Importance of Cardiopulmonary Exercise Testing
Roland Wensel, Chnstian F. Opitz, Stefan D. Anker, Jérg Winkler, Gert Hoffken, Time {}fﬁarﬂ}
Franz X Kleber, Rakesh Sharma, Manfred Hummel. Roland Hetzer and Ralf Ewert
Circulation 2002:106:319-324; onigmally published online Tun 24, 2002;



1. Pulmonary arterial hypertension
2015 ESC/ERS Guidelines for the diagnosis

1.1 Idiopathic ¢
o and treatment of pulmonary hypertension
1.2 Heritable The Joint Task Force fo ':h Di andy'l") f
. oint. rce for the Diag of
1.2.1 BMPR2 mutlatlon Hypertension of the European Society of Cardiology (ESC) and the
1.2.2 Other mutations European Respiratory Society (ERS)
1.3 Drugs and toxins induced Eeoris by(:A:Pc) ; fo:‘ ropesn Paadlet a.‘:';u
i ith- gy , Internation: iety eart ng
1.4 Associated \_nﬂlh: . Transplantation (ISHLT)
1.41 Connecl_we tissue d isease Authors/Task Force Members: Nazzareno Galié* (ESC Chairperson) (ltaly),
: = - = Marc Humbert** (ERS Cl 3 -Luc Vachi B h
1 42 Human i hdficiaricyvirus (VD nifyction el e o T W

1.4.3 Portal hypertension
1.4.4 Congenital heart disease [Table é)
1.4.5 Schistosomiasis

_ Table 6 Clinical classification of pulmonary arterial
T hypertension associated with congenital heart disease
o e (undated fram Simonneau et al

4. PAH after defect correction

Congenital heart disease is repaired, but PAH either persists
immediately after correction or recurs/develops months or years
after correction in the absence of significant postoperative
haemodynamic lesions.

obstructive pattern . . 1 S il
e increased, systemic-to-pulmonary shunting is still prevalent, whereas
3.5 Alveolar hypoventilation disorders Cyanosis at rest is not a feature.
3.6 Chronic exposure to high altitude
3.7 Developmental lung diseases [Web Table III) 3. PAH with smallicoincidental defects®

&, Chronic thromboembolic pulmonary hypertension and other . » n .
RO OhA Y ey Marked elevation in PVR in the presence of small cardiac defects

4.1 Chronic thromboembalic pulmonary hypertension (Usua")' ventricular Sepm| defects <I cm and atrial sepﬂl defects <2 cm

“z S‘Pi’nﬁi“i?;??f:f""” Sl of effective diameter assessed by echo), which themselves do not
4.2.2 Other intravascular tumors account for the development of elevated PVR; the clinical picture is
4.2.3 Arteritis

very similar to idiopathic PAH. Closing the defects is contra-indicated.

4.2.4 Congenital pulmonary arteries stenoses
4.2.5 Parasites [hydatidosis]

5. Pulmonary hypertension with unclear and/or multifactorial 4. PAH after defect correction
G NG Congenital heart disease is repaired, but PAH either persists
5.1 Haematological disorders: chronic haemalytic anaemia, immediately after correction or recurs/develops months or years
myeloproliferative disorders, splenectomy SR TS ,
5.2 Systemic disorders: sarcoidosis, pulmonary histiocytosis, after correction in the absence of sugmﬂcant postoperatlve ‘

lymphangioleiomyomatasis, neurofibromatosis

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

5.4 Others: pulmonary tumoeral thrombetic microangiopathy,
fibresing mediastinitis, chronic renal failure [with/without
dialysis), segmental pulmonary hypertension

haemodynamic lesions. P




Review Article

Atrial septal defects and pulmonary arterial hypertension

Heba Nashat, Claudia Montanaro, Wei Li, Aleksander Kempny, Stephen J. Wort, Konstantinos
Dimopoulos, Michael A. Gatzoulis, Sonya V. Babu-Narayan

Department of Adult Congenital Heart Disease, Royal Brompton and Harefield NHS Foundation Trust, National Heart and Lung Institute,

Imperial College London, London, UK

Contributions: (I) Conception and design: H Nashat, C Montanaro, SV Babu-Narayan; (IT) Administrative support: None; (III) Provision of study
materials or patients: None; (IV) Collection and assembly of data: None; (V) Data analysis and interpretation: None; (VI) Manuscript writing: All
authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Sonya V. Babu-Narayan, MBBS, BSc, PhD, FRCP, FESC. Department of Adult Congenital Heart Disease, National Heart & Lung

Institute, Imperial College London, Royal Brompton Hospital, Sydney Street, London SW3 6NP, UK. Email: s.babu-narayan@rbht.nhs.uk.

Abstract: Atrial septal defects (ASD) are a common congenital heart defect. The majority of patient
with ASDs often follow an uncomplicated course of events. However, a proportion of patients with ASDs,
may have their condition complicated by pulmonary hypertension (PH), with a subsequent significant
impact on management, morbidity and mortality. The presence of PH, influences the suitability for defect
closure. In this review we describe the different types of ASDs, the classification of PH related to congenital
heart disease (CHD), when ASD closure is contraindicated and the management of patients who develop

pulmonary arterial hypertension (PAH), including the most extreme form, Eisenmenger syndrome (ES).

10% of adults with CHD develop PAH
Vascular remodeling due to a defect with left-to- right shunt

Increased pulmonary blood flow-endothelial dysfunction-smooth muscle

hypertrophy-proliferation-distortion of the pulmonary vasculature
ASDs are less commonly associated with significant PH

Genetic disposition additional to their hemodynamic lesion further contributing

to the pulmonary vascular remodeling and more aggressive disease Er’



Progressive Pulmonary Hypertension Post Atrial
Septal Defect Device Closure—Early Symptomatic
Improvement may not Predict Outcome

C. O’Donnell, FRACP**, P.N. Ruygrok, FRACP?, K. Whyte, FRACP® and
N.J. Wilson, FRACP?

4 The Green Lane Paediatric and Congenital Cardiac Service, Starship Children’s Hospital, Auckland, New Zealand
- Auckland City Hospital, Auckland, New Zealand

Background: For patients with an atrial septal defect and pulmonary hypertension it can be difficult to determine
whether it is safe to intervene. With newer treatments for pulmonary hypertension and transcatheter techniques avoiding
surgical stressors, it has been hoped that we can occlude previously inoperable defects safely.

Methods: We undertook a subgroup analysis of outcomes for patients with mean pulmonary artery pressure (PAp)
=30 mm Hg from within our database of patients undergoing transcatheter ASD closure from 1997 to 2004.

Results: Data for 11 patients were reviewed. Mean age of the patients at intervention was 38 years (5-69 years). Eight
patients have had symptomatic improvement with no evidence of progressive pulmonary hypertension. There was one
death due to unrelated causes. Two patients have developed progressive pulmonary vascular disease with one death.

Conclusions: Despite early symptomatic improvement, adverse outcomes may occur in patients with elevated pul-
monary vascular resistance undergoing transcatheter ASD closure. Careful haemodynamic evaluation is vital. Modest
elevation of pulmonary vascular resistance and the presence of left to right shunt (Qp:Qs >1.5:1) are reassuring.

(Heart, Lung and Circulation 2010;19:713-716)

Pulmonary vascular disease is an uncommon finding associated with the

diagnosis of an ASD, occurring in only 5-10% of patients
More frequent in those presenting at > 40 years of age and in women
ASD may not be the sole aetiology of pulmonary hypertension

Despite early symptomatic improvement ASD closure in patients with

pulmonary hypertension may shorten life expectancy p

[
Full haemodynamic assessment is important )7



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Table 13 Risk assessment in pulmonary arterial hypertension

Intermediate rick 5-10% High risk >10%

Clinical signs of right heart failure Absent Present
Progression of symptoms Slow ET
Syncope Oecasional syncope® Repeated syncope”®
WHO functional class I} v
MWD >440m 165440 m <l65m
PeakVO; >15 miiminfkg Peak VO, Peak VO, <1 | miimin/kg
Cardiopulmonary exercise testing (=65% pred.) =15 ml/minfkg (35-65% pred.) (<35% pred.)
VENCO; slope <36 VEVCO; slope 36449 VEVCO; slope 245
BMNP <50 ngf BNP 50-300 nghl BNP =300 ngfl
NT-proBNF plasma levels NT-proBNP <300 ng/l NT-proBNP 3001400 ngl NT-proBNP >1400 g/
RA area 18-26 em’
RA area <8 em’ RA area >26 cm’
Imaging (echocardiography, CMR imaging) Mo or minimal, pericardial
Mo pericardial effusion effusion Pericardial effusion
RAP <8 mmHg RAP B-14 mmHg RAP =14 mmHg
Haemodynamics Cl 21.5 Vmin/m? Cl 2.0-2.4 l/min/m? Cl <1.0 Wrmin/m?
S0y >65% SO, 60-65% 5wy <60%

&MWD = &-minute walking distance; BMF = brain natriuretic peptide; Cl = cardiac indes; CMR = cardiac magnetic resonance; MT-proBMF = M-terminal pro-brain natriuretic
peptide; pred. = predicted; RA = right atrium; RAP = right atrial pressure; S+, = mixed venous mgygen saturation; VENVCO, = ventilatory equivalents for carbon dioxide;
WOy = meygen consumption; WHO = World Health Organization.

*Most of the proposed variables and cut-off values are based on expert opinion. They may provide prognostic information and may be used to guide therapeutic decisions, but
application to individual patients must be done carefully. One must also note that most of these variables have been validated mostly for IPAH and the cut-off levels used above may -
not necessarily apply to other forms of PAH. Furthermore, the use of approved therapies and their influence on the variables should be considered in the evaluation of the risk.
"Oiccasional syncope during brisk or heavy exercise, or occasional orthostatic syncope in an otherwise stable patient.

“Repeated episodes of syncope, even with little or regular physical activity.
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Treatment-naive

patient

PAH confirmed by .| General measuresa
expert centre "|  Supportive therapyb

Acute vasoreactivity test

Vasoreactive

!

CCB therapyt

(IPAH/HPAH/DPAH only)

.

Mon-vasoreactive

-intermediate riskd High riskd

Residual role for initial

monotherapy [table 2=

Initial combination
including i.v. PCAf

Initial oral
combinationf

Patient already
on treatment

After 3—4 months of treatment

Maximal medical therapy
and listing for lung transplantation]

r

Triple sequential

Structured follow-up? combinationh

.

Consider referral
for lung
transplantation

Intermediate or LR

After 3-6 months of treatment

L J

Intermediate or { RN w
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hypertension

Gérald Simonneau’?, David Montani ®", David S. Celermajer”,
Christopher P. Denton®, Michael A. Gatzoulis®, Michael Krowka®,

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

|PAH, HPAH and drug-induced PAH patient[respnnderstn acute vasoreactivity tests pnd with WHO FC |/1l 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 fibrilation, obesity)

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

| RCTs of initial combination therapy

Patients with PAH associated with HV infection or portal hypertension or uncorrected congenital heart disease, as they were not included in ]

PAH patients with very mild disease [e.q. WHO FC |, PVR 3-4 WU, mPAP <30 mmHa, Jrormal right ventricle at echocardiographyl

Combination therapy unavailable or confraindicated [e.g. severe liver disease]

|PAH: idiopathic PAH; HPAH: heritable PAH; CCB: calcium channel blocker; PAP: pulmonary arterial pressure; PVR: pulmonary vascular

resistance; LVEF: left ventricular ejection
WU: Wood Units; mPAP: mean PAP,

fraction; RCT: randomised controlled trial; WHO: World Health Organization; FC: Functional Class;




2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

fable 19 Recommendations for efficacy of drug monotherapy for pulmonary arterial hypertension (group 1) according to

World Health Organization functional class. The sequence is by pharmacological group, by rating and by alphabetical order

Class®-Level®

Calcium channel blockers

Endothelin receptor antagonists Ambrisentan
Bosentan
Macitentan®™
Phosphodiesterase type 5 inhibitors Sildenafil
Tadalafil
Wardenafi®
Guanylate cyclase stimulators Ricciguat
Prostacyclin analogues Epoprostenol | Intravenows™
lloprost Inhaled
Intravenous®
Treprostinil | Subcutanecus
Inhaled®
Intravencus
Oral®
Beraprost®

IP receptor agonists

Selexipag (oral)®

A
A
B
A
B
B
B
A

P 0O r @ O @

P OODO O O O D

nonoononn

238—
240

218

241,248
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* 'Evapin ayoyng ue Tadalafil (12/2018)

* TIpocHnkn Macitentan petd and éva puniva (1/2019).

¢ TomoBétom vodoplac aviiiog cuveyove Eyyvonc Treprostenil
e 6TOO0KT TITAOTOINoN TNE 000N (4/2019).
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Therapy None

Echocardiography

TR velocity
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RV diameter (4ch)
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S-TDI

Pericardial fluid
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3° Triplex kapdidc (5/19)

-V 3.51 m/s
p 49.32 mmHg

63

50 mnys




f I e

Therapy None Tadalafil+

Macitentan
Right Heart
Catheterization
Ra 7 4 %
RV 108/2 64/6 %
PA 108/58/73 64/30/44 A
PCWP 8 7 %
PVR 12 6 %

Cl 3.65 3.60



Therapy

Exercise

6 MWT (meters)

CPET —Time (min)

VO2 (% predicted)
VO2 (ml/min/kg)
Work load (watt)
VE/VCO2

02 pulse

Pre- Syncope

None

510

5.00

32
15.9
71 (38%)
57
46

YES

Tadalafil+
Macitentan

585

7.00

46
22.4
94 (49%)
50
66

YES/NO
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Macitentan, Tadalafil,
Treprostenil sc (34 ng/ml/min)

6MWT (5/2019)= 610 meters

-Time 7:16min
-Load 98W (55%), 6 Mets
-peakVVO2 20.9 ml/kg/min (41%o)

~[-AT 10.2ml/min/kg (20%)

-O2 pulse 6.6ml/beats (59%)

:-S02 97%-96%

-VE 75L/min (63%)

"-BR 46%

-VE/NVCO2 42
-RER 1.46




CHRONIC INFUSIONS OF TREPROSTENIL

CHEST Original Research

Efficacy of Long-term Subcutaneous
Treprostinil Sodium Therapy in
Pulmonary Hypertension*

Irene Lang, MD, PhD; Miguel Gomez-Sanchez, MD:

Meinhard Kneussl, MD, PhD; Robert Naeije, MD, FhD; Filar Escribano, MD;
Nika Skoro-Sajer, MD; and Jean-Luc Vachiery, MD
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Active as a subcutaneous injection E:: 20 B
Stable at room temperature Y. . g

Plasma half-life: SC~3h, IV~45" ol Lo o
Smaller pump, Lower risk of iv infections . w0
| 1 : 7 ep
Disadvantages: severe skin reactions, site pain & E Tt —’WD Bl 1
- 20 l"
ol 10 &

Intravenous approved in USA with R — = e

Flolan to Remodulin match (1:3 ng/kg/min) Thua, monthe

F1ounRe 1. Effect of long-term subeutaneously infused treprosti-
nil on exercise capacity and NYHA class, Top, A: Improvement in
SMWID at 12 months. The effect persisted after 24 months and
36 months, Bottom, B: Improvement in NYHA class,

PULMOMNARY HYPERTEMSION

(CHEST 20NM: 1281636 1643)
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H €EéMEn g mveLUOVIKNG apTNPLOKNG VTEPTOONC TOPE TNV
GUYKAEION TNG LEGOKOATIKNG EMIKOIVOVIOG

H onuoavtikn peloon tomv TveLLOVIKOV TIECEMV KOl OVTIOCTACEWDY
ue tn ypnyopn Evapen TpmANG Bepameiac GLVOLAGLOV

H emhoyn petad vmooopiov Kol EVOOPAEPRIOL TPOGTAVOEIOOVC

H veapn nlkia evog 10c0v emiapouévov acOevois Kot 1 avayKkn
ATTO00YNS EVOC YEYOVOTOC YPOVIOC VOGOV LE EI0TKN POPUOKEVTIKN

ayoyn 24opng xpong
H xoabvotepnuévn amdvinom e KopoloavamTVELSTIKNG KOTMGOTG

(mBava amottovvtal TovAdylotov 3-4 Unvec yio. vo @avovv Ol
LETAPOAEC LETA TNV EVTATIKOTOINGT TNG AY®YNG)



