Sclerosi Sistemica e PAH
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La Sclerosi Sistemica (SSc) e un
disordine autoimmune caratterizzato
una progressiva fibrosi che coinvolgé

la cute e organi interni, causata da
vasculopatia periferica

American College of Rheumatology (www.rheumatology)




SScuna patologiamulttamagemm

Mayes, Systemic Sclerosis A clinical features. In: JH Khgpell., Primer on
the Rheumatic Diseases. Springer-Verlag, Berlin, 2007

Ulcere digital

Fibrosi Polmonare Interstiziale
Ipertensione Arteriosa
Polmonare

Crisi renale

Interessamento cardiaco




Il coinvolgimento cardiacoe spesso clinicamentg
occulto, ma e riconosciuto come fattore
prognostico negativoe essendo una delle
principali cause di mortalita nei pazienti con
SSc.

Kahan A. Primary myocardial involvement in systemic sclerosis. Raglogy (Oxford)

2006
Ferri C. Systemic sclerosis: demographic, clinical, and semfegtures and survival in

1,012 Italian patients. Medicine (Baltimore) 2002
Ferri C.Assessment of heart involvement, Clin Exp Rhematol, 2003




Dimensioni del problema

La prevalenza del coinvolgimento cardiaco e:

e Forma limitata;: 23%
e Forma diffusa: 32%

Ferri C. Systemic sclerosis: demographic, clinical, and semfegtures and survival in
1,012 Italian patients. Medicine (Baltimore) 2002




Malattie del Cardiopatia _
pericardio: 11- ischemica: 70- Malattia delle

Fibrosi 41% 100% valvole: 12-

- g 38%
miocardica:

90%

Aillnie SSc e cardiopatia: PAH: 4-21%
sopraventricola

Py prevalenza

Aritmie
ventricolari: Malattia delle Disfunzione
8-70% vie di sistolica:5%
conduzione: Disfunzione
18-24% diastolica: 7%

Ferri C.Assessment of heart involvement, Clin Exp Rhematol, 2003
D Mukerjee. Prevalence and outcome in systemic sclerosisiassijgulmonary
arterial hypertension: application of a registry approach. Ann Rhas2dD3
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Eurcpean Heart Journal (2009) 30, 2423-2537 ESC/ERS GUIDELINES

doi:10.1093/ eurheartj/ehpd 97

Guidelines for the diagnosis and treatment
of pulmonary hypertension
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Table 4 Updated clinical classification of pulmonary
hypertension (Dana Point, 2008")

1 Pulmonary arterial hypertension (PAH) 3 Pulmonary hypertension due to lung diseases and/or
1.1 Idiopathic hypoxia
12 Heritable 3.1 Chronic obstructive pulmonary disease

121 BMPR2 3.2 Interstitial lung disease
1.22 ALK1, endoglin (with or without hereditary 13

haemorrhagic telangiectasia)
123  Unknown

Drugs and toxins induced

Other pulmonary diseases with mixed restrictive and
obstructive pattem
34 Sleep-disordered breathing
Associated with (APAH) 15 ﬁ.lv&&lilr hj.-'p-:wentllatlo.n dISD-.I‘dEI'E
L ) 316 Chronic exposure to high altitude
1.4.1 Connective tissue diseases 17 Devel tal abnormaliti
14.2 HIV infection ' VEIOpMENTal abnormatities

14.3 Portal hypertension

144 Congenital heart disease e e ‘o res A -

145  Schistosomiasis 5 PH with unclear andlor multifactorial mechanisms

14.6 Chronic haemolytic anaemia g9
1.5 Persistent pulmonary hypertension of the newborn

4 Chronic thromboembolic pulmonary hypertension

Haematological disorders: myeloproliferative disorders,
splenectomy.

Pulmonary veno-occlusive disease and/or pulmonary 52 Systemic disorders: sarcoidosis, pulmonary Langerhans cell
capillary haemangiomatosis histiocytosis, lymphangicleiomyomatosis,
neurcfibromatosis, vasculitis

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

Others: tumoural obstruction, fibrosing mediastinitis,
chronic renal failure on dialysis

2 Pulmonary hypertension due to left heart disease
21 Systolic dysfunction
22 Diastolic dysfunction
2.3 Valvular disease
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Table 26 Recommendations for PAH associated with

connective tissue disease

Statement

In patients with PAH associated with CTD the

same treatment algorithm as in patients with
IPAH is recommended

Echocardiographic screening for the detection of
PH is recommended in symptomatic patients
with scleroderma spectrum of diseases

Echocardiographic screening for the detection of
PH is recommended in symptomatic patients
with all other CTDs

RHC is indicated in all cases of suspected PAH
associated with CTD, in particular if specific
drug therapy is considered

Oral anticoagulation should be considered on an
individual basis

Echocardiographic screening for the detection of
FH may be considered in asymptomatic

patients with the scleroderma spectrum of
disease

Class® Level®

Entita

} 5 nosologica
" differnte?

 PAH causa 30% dei
decessi nei pz con SS
eSopravvivenza media di 1
anno dopo diagnosi di
PAH associata a SS
(differente da IPAH)

Ann Rheum Dis2007 Jul;66(7):940-4.
Eur Respir J2010 Sep;36(3):549-5.
Chest2003 Feb;123(2):344-50.
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Survival

Log-rank test ¥ = 4.88,
p valug =0.03

Time (years)

SScPH N= 22 7 3 - -
PPH N= 33 24 15 8 3

FicUuRE 1. Kaplan-Meier survival estimates of patients with 55cPH and PPH.

Chest2003 Feb;123(2):344-50.




La scarsa prognosi del pazienti con PAH associata
a SS puo spiegata da:

1. Ritardo nella diagnosi

2. Aggressivita della malattia di base

Necessita di
1. Sottoporre a screening | pazienti con SS per fare
diagnosi precoce di PAH
2. Trattare la malattia di base aggressivamente
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1- screening e diagnosi precoce

Screening Can Help in Diagnosing
the Disease Iin an Early Stage

No screening ] With screening

an-
m-
“-

20 - 42 20 -

1 IHH
u L] L] L] L} “
| |} | | [} |
WHO FC (N=674) WHO FC (N=18)
ittt sorsening, the majoriy of patenis ey dagroesd i WHO FC @ or FC Y, and only 24% of pabientc wers in WHOD FC 1 af Sagmocks.”

Humbert M ar al. Am_J Respir Crir Care Mad 2006173 10231030 "*Hachulia E er al. Arthnins Rhecm 2005: 52-3752-3000.
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1- screening e diagnosi precoce

Origin of “routine practice” and
“detected” patients

French PAH regisiry

n = 674 conzecutive adult PAH

n = 599 conzecutive adult SS5c

{)‘I:I!-HPAI'L_

ItinerAlR-Sclérodermie

Prevalent PAH-SSc
m=29

in = &00

¥

PAH-55c
n=T4

Systematic detection program
[cardiac echo Doppler) n =570

¥

Right heart catheterisation due to
suspicion of PAH
(TRV > 3 mis or TRV 2.5 - 3 with
enexplained dyspnoea)

A.djudi{:ﬂti;}n pm;el review of case report forms

¥

Incident Toutine practice’ cohort

n=16

¥

TRV = peak tricuspid
regurgitant velocity

incident ‘detected’ cohort
n=16

Humbert M, et al. ATS 2011.
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1- screenin e diagnosi precoce

Haemodynamics at PAH-SSc diagnosis:
“Routine practice” and “detected” patients

Routine practice Detected P
(m=16) (m=16)

RAP (mmiHg) 10+5 6+3 0.020
mPAP (mmHg) 49 + 11 34+10 0.0004
mPAWP (mmHg) 9+4 10+3 0.28
Cardiac output (I/min) 359+ 110 5.96 * 1.51 < 0.0001
Cardiac index (I/min/m?) 2.37 + 0.81 342 + 0.92 0.0028
PVRi (dyness-cm5) 1500 + 602 613 + 400 < 0.0001

RAP = right atrial prezsure; mPAP= mean pulmonary artery pressure;

mPAWP = mean pulmonary artery wedge pressure;
PVRI = pulmonary vascular resistance indexed;

Values are mean x SD Humbert M, ef al. ATS 2011.
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1- screenin e diagnosi precoce

Prognosis of “routine practice” and
“detected” PAH-SSc patients

p=0.0037
HR = 4.15
{95% CI 1.47 - 11.71)

Routine
practice

l PAH-55c

3 years 5 years B years

Years of follow-up
Humbert M, ef ai. ATS 2011.




Diagnosi precoce = prognosi migliore

systemic sclerosis-associated pulmonary arterrgnsion treated with
bosentan

\ MYHA Il after 4 months

i MYHA Y after 4 months
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Launay D, et al. Rheumatology 2010; 49: 490-500




INTERVENIRE PRECOCEMENTE: AGIRE QUANDO E
ANCORA POSSIBILE UN EFFETTO IMPORTANTE
SULL'EVOLUZIONE DELLA MALATTIA.

Liltimate goals: no functional impairment and
prolongation of Ife

Frettt

Regular montorning allows
escalation of treatment -

'-....._._._.‘.h_ NS L
S i

e Progressive remodelling

o

~-a and right heart failure
Iin absence of treatment

Early intervention
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Late intensention

Time

Sitbon O and Galie N. Eur Respir Rev 2010; 19: 118;272
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1- screening e diaghosi precoce

: - - = Arthritis Care & Research
Qua“ a mmlm "SChIO? Vol. 64, No. 3, March 2012, 303-310

Table 2. Features associated with presence of PAH in scleroderma*

Symptoms Exertional dyspnea
Physical examination findings Evidence of right-heart compromise: e.g., lower extremity edema, the murmur of TR,
jugular venous distension, hepatomegaly, right ventricular heave, increased
intensity of pulmonic component of second heart sound, diastolic pulmonic
regurgitation murmur, or a prominent A wave in jugular venous pulse
Echocardiographic findings RVSP =40 mm Hg
TR jet =>3.0 meters/second
Right ventricular dilation/hypokinesis
RA dilation
Pericardial effusion
PFT parameters DLco <60% predicted in absence of extensive ILD
FVC%/DLco% >1.6
Other features Elevated BNP or NT-proBNP
Oxygen desaturation with exercise

* PAH = pulmonary arterial hypertension; TR = tricuspid regurgitation; RVSP = right ventricular systolic pressure; RA = right arterial; PFT =
pulmonary function testing; DLco = diffusing capacity for carbon monoxide; ILD = interstitial lung disease; FVC = forced vital capacity; BNP = B-type
natriuretic peptide; NT-proBNF = N-terminal pro—brain natriuretic peptide.
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1- screening e diagnosi precoce

Quale screemimg?
Metodica ideale
Semplice
Poco costosa
Facilmente applicabile
Alta sensiblilita
Alta specificita

Diverse [mopose




Proposed assessment pathway fordetecting lung
disease in patients with systemic sclerosis

Newly diagnosed
scleroderma patients

Scleroderma patients with PFT
changes or symptoms

w

L

Baseline:

« History

« Examination

» Routine biochemistry
and haematology

« DLCO = 80% of predicted
al baseline. or

o DLCO annoal reduction of
> 10-15% of predicted.

DO HRCT scan chest

Autoantibodies
Chest xray

s Baseline FVC < 85%
predicted, or

« FVC annual reduction of =
10%, or

* Abnormal HRCT scan:
reticulonodular pattern or
alveolitis (ground glass)

w

Electrocardiogram
PFT with spirometry,

| Normal FVC, normal HRCT scan

DLCO and ABG
ECHO with Doppler

-

Suspect PAH,
investigate further

If all normal
v

Regular PFT ECHO):

k J

r

—

Internal Medicine Journal 37 (2007) 485494

Suspect ILD,

investigate further

Investigate for ILD®

Normal HRCT scan
and ECHC)

Repeat PFT and

ECHC Emonths later

s

ECHO with Doppler texercise

sPAP < 35mmHg

Diffuse S5¢:

» Hepeat 6monthly for 2 years, then

» Repeat annually to Syears, then

« Repeat 2 vearly for 10years if
asymptomatic

Limited S5¢c:

« Repeat at 12months, then

« Repeat 2 vearly to 10vears

« [f disease duration = 10 years or
exertional symptoms develop, do
PFTs (FECHO) annually

Intermediate:

sPAP 35—-45mmHg

¥

Low index of suspicion®

Inconclusive (No TR)

sPAP > 45mmHg

High index of suspicion*

Right heart catheter
+exercise+ vasodilator
challenge

Exclude other causes of PAH:
CTEPD (V/() scan)
thrombophilia screen including
ACL and LAC

Thyroid function

HIV

Sleep apnoca (sleep study)
Shunt (TOE with contrast study)




S5¢ patient

¥
PFT and NT-proBNP

N-terminal pro-brain natriuretic peptide in a

Tl

DLCO,... = 703 & DLCO,.. = 703 & novel screening algorithm for pulmonary arterial
FVCDLCO =182 FVC/DLCO =1.82 . . . .
And/Or And hypertension in systemic sclerosis: a case-control

study

NT-proBNP = 209.8 pg/ml NT-proBNP = 209 8 pg/ml

v

Echocardiography Repeat screen in
= 6-12 months

HRCT. SMWT (optional) Thakkar et al. Arthritis Research & Therapy 2012, 14:R143
l http://arthritis-research.com/content/14/3/R143
L

Suspected PAH Low likelhhood of PAH

T

Right Heart Catherisation

NoPAH

Figure 3 A proposed screening algorithm for S5c-PAH. &MWT,
E&-minute walk test; DLCO, diffusion capacity of lungs o carbon
moncxide, percentage predicted; FVC, forced vital capadity,
percentage predicted; HRCT, high-resolution computed tomography
of lung; NT-proBHP, W-terminal pro-brain natriuretic peptide (pg/ml);
PAH, pulmoenary arterial hypertension; PFT, pulmonary-function tesg

S55C, systemic sclerosis,
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1- screening e diaghosi precoce

Quale screemimg?

Table 3. Decision algorithm for screening and performing RHC in scleroderma*

Low risk Mild risk Moderate risk High risk

Dyspnea, or Raynaud’s phenomenon No Yes

duration >8 vears, or positive for

anticentromere, or positive for

isolated nucleolar-ANAs
DLco% (without extensive =70 <60

emphysema or ILD)
FVC%/DLco% <1.6 : >1.6 >1.6
RVSP, mm Hg <35 >35 =40
Next step Repeat PFTs annually Repeat PFTs an Consider repeat Proceed to RHC

Repeat echocardiogram echocardiogram echocardiogram in
in 2-3 years annually 3—6 months or
proceed to RHC

* The presence of echocardiographic features of right ventricular hypokinesis or dilatation or an increased B-type natriuretic peptide (BNF) and
N-terminal proBNP in a dyspneic scleroderma patient should lead to right-sided heart catheterization (RHC) irrespective of the estimated right
ventricular systolic pressure (RSVP). ANAs = antinuclear antibodies; DLco = diffusing capacity for carbon monoxide; ILD = interstitial lung disease;
FVC = forced vital capacity; PFT = pulmonary function testing.

Arthritis Care & Research
Vol. 64, No. 3, March 2012, 303-310
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Quale screemimg?

Echo Doppler Predictors of Pulmonary Artery
Hypertension in Patients with Systemic Sclerosis

Simone Frea, M.D.,* Michele Capriolo, M.D.,* Walter Grosso Marra, M.D.,* Margherita Cannillo, M.D.,*
Enrico Fusaro, M.D.,7 Daniela Libertucci, M.D.,f Mara Morello, M.D.,* and Fiorenzo Gaita, M.D.*

Individuati predittori di sviluppo di PAH nella
popolazione esaminata:

e TRV/TVI>O0.16

e TRV/AcT >0.022

Echocardiography 2011; 28: 860-8




Clinical and
exercise-in(

systemic sc|

Luna Gargani, MD," All
Eugenia Capati, MD,“ I
Marco Fabio Costanting
Denisa Muraru, MD, " Q
Federico Perfetto, MD,
Stefano Bombardieri, M
Eduardo Bossone, MD,
Padua, Potenza, and S

Background Fatie
associated with a poor pr
in pulmonary artery systol

Aim The aim of this stu
PASP in a large populatic

Methods We selecte
who underwent a compr:
Doppler echocardiograph
estimated noninvasively. ¢
significant exercise-induce

Results Sixty-nine (4:
Wood Units was present
presence of interstitial lung
none of these parameters
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Stress Doppler Echocardiography in Systemic Sclerosis

Evidence for a Role in the Prediction of Pulmonary Hypertension

s ) = . 5 . s Rl . 5
Veronica Codullo," Roberto Caporali,' Giovanna Cuomo,” Stefano Ghio," Michele D’Alto,’
o 0 o T i , i wE
Chiara Fusetti,' Elena Borgogno,' Carlomaurizio Montecucco,' and Gabriele Valentini®




Curve di sopravvivenza libera
da PAH in accordo con il
deltaPAPS tra eco basale ed
ecostress 8 18 mmHg, 1 > 18
mmHg

1000
Follow-up (days)

Conclusion. An inappropriate response to exer-
cise among patients with SSC is detectable by stress
Doppler echoxgrdiography. Independently of other clin-
ical associationsNancreased Apulmonary artery systolic
pressure heralds P Stress Doppler echocardiography
may represent an additional screening tool for this
severe complication.




Sceening applicando nuovi score di rischi€

The DETECT study

Evidence-based detection of pulmonary arterial
hypertension in systemic sclerosis: the DETECT study

) Gerry Coghlan," Christopher P Denton,? Ekkehard Griinig,® Diana Bonderman,*
Oliver Distler,” Dinesh Khanna,® Ulf Miiller-Ladner,” Janet E Pope,® Madelon C Vonk,’
Martin Doelberg, ' Harbajan Chadha-Boreham,'' Harald Heinzl,"?

Daniel M Rosenberg,'' Vallerie V McLaughlin,® James R Seibold,'® on behalf of the

DETECT study group

Coghlan JG, et al. Ann Rheum Dis 2013;00:1-10. doi:10.1136/annrheumdis-2013-203301




0
|

Individual risk points in Step 1

FVC % predicted / DLCO % predicted
Current / past telangiectasias

Serum ACA

300 1000 3000 10000
Serum NTproBNP f | } } |

10
Serum urate |

;
ECG: right axis deviation | |

220 240 260 280 300 320 340 360 380 400 420 440
Total risk points from Step 1 44—

Na referral \—) Referral to echocardiography

Coghlan JG, et al. Ann Rheum Dis 2013;00:1-10. doi:10.1136/annrheumndis-2013-203301




Individual risk points in Step 2

Total risk points from Step 1

Right atrium area

TR velocity

Total risk points from Step 2

0 5 10 15 20 25 30 35 40
=

10 20 30 40 50 60 70 80 90 100 110 120 130

Nao referral \—) Referral to right heart catheterisation

Coghlan JG, et al. Ann Rheum Dis 2013;00:1-10. doi:10.1136/annrheumdis-2013-203301




The DETECT study: superare le linee guida

Table 3 Model performance: comparison of PAH detection approaches

Overall missed PAH
RHC referral rate, % (positive diagnoses, % (false Overall Overall Overall Overall
Approach detection assessmentsfall patients) negatives) sensitivity, % specificity, % PPV, % NPV, %

Primary analysis
DETECT algorithm 62 96 48
N=319

Other analyses

DETECT algorithm with
65% specificity at Step 2
N=310
ESC/ERS guidelines*’ 40 29 7 69 40 89
N=371

"Evaluated on a subset of patients (N=371) with available data for the variables defined in the guideline, using the following criteria for RHC referral: (a) Tricuspid regurgitant jet
velocity 3.4 mis; or (b) Tricuspid regurgitant jet velocity =2.8—=<3.4 m/s AND symptomatic (defined as at least one of the following DETECT parameters: current anginal pain, current
syncope/near syncope, current dyspnoea, presence of peripheral oedema); or (c) Tricuspid regurgitant jet velodty <2.8 m/s AND symptomatic (defined as abowe) AND presence of
additional echocardiography variables suggestive of pulmonary hypertension (defined as right atrium area >16 cm® and/or ratio of right ventricular diameter/left ventricular end diastolic
diameter =0.8).

ESC/ERS, European Society of Cardiology/European Respiratory Society; NPV, negative predictive value; PAH, pulmonary arterial hypertension; PPV, positive predictive value (confirmed
PAH out of all RHC referrals); RHC, right heart catheterisation.

Coghlan JG, et al. Ann Rheum Dis 2013;00:1-10. doi:10.1136/annrheumdis-2013-203301
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2- Trattare la malattia di base

Trattare la malattia di base aggressivamente
perche | meccanismi fisiopatologicddéfPRAH
sono gli stessi della malattia di base (fibros

vasculite, disfunzione endoteliale).
Pazienti con forme aggressive di SS hanno PA
con cattiva prognosi.




Fisiopatologia dell' ipertensione arteriosa
polmonare nella SSc:

Autoimmunita: -ACA
-ANA: U3-RNP,anti-dsDNA,
anti-RO,UXRNP

Angiogenes

Inflammazione

Dorfmuller P Hum Pathol 2007;38:893-902.




Associazione con interstiziopatia polmonare

Connective Tissue Disease-associated Pulmonary
Arterial Hypertension in the Modern Treatment Era

Robin Condliffe’2, David G. Kiely!, Andrew ). Peacock?®, Paul A. Corris*, |. Simon R. Gibbs®, Florenc Vrapi?,
Clare Das’, Charlie A. Elliot’!, Martin Johnson? Julia DeSoyza®, Chantal Torpy®, Kim Goldsmith?
Denise Hodgkins?, Rodney ). Hughes? Joanna Pepke-Zaba? and ]. Gerry Coghlan’

Rationale: Pulmonary arterial hypertension in association with con-
nective tissue disease (CTD-PAH) has historically had a poor prog-
nosis, with a 1-year survival rate among patients with systemic
sclerosis—associated pulmonary arterial hypertension (55c-PAH) of
45%. However, more therapies have become available.

Objectives: To investigate the survival and characteristics of all
patients diagnosed with CTD-PAH in the U.K. pulmonary hyperten-
sion service.

Methods: MNational registry of all incident cases of CTD-PAH di-
agnosed consecutively between January 2001 and June 2006.
Measurements and Main Results: Patients with CTD-PAH (429; 73%
55¢c-PAH) were diagnosed by a catheter-based approach. One- and
3-year survival rates were 78 and 47% for patients with isolated 55¢c-
PAH. Survival was worse for those with respiratory disease-associ-
ated S5¢-PAH (3-yrsurvival, 28%; P= 0.005) whereas survival among
patients with exercise-induced 55¢-PAH was superior (3-yr survival,
86%; P= < 0.001). Age, sex, mixed venous oxygen saturation, and
World Health Organization functional class were independent
predictors of survival in isolated 55¢-PAH. Nineteen percent of
patients with exercise-induced 55¢-PAH and 39% of patients with
isolated $5¢-PAH who were in functional dassesl and Il had evidence
of disease progression. The prevalence of diagnosed 55¢-PAH is 2.93
per 1 million. The 3-year survival rate of 75% for those with
pulmonary arterial hypertension associated with systemic lupus
erythematosus (SLE-PAH) was significantly better than that for
patients with 55¢-PAH (P = 0.01).

Conclusions: Survival of patients with $5¢-PAH in the modern treat-
ment erais better thanin historical series. A significant proportion of
patients with mild functional impairment or exercise-induced S5c-
PAH have evidence of disease progression. Survival of patients with

respiratory disease— nciated pulmonary hvpertension i

SLE-PAH has a better prognosis than 55c-PAH.
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Cumulative Survival

Respiratory Disease

I I
2.00 30 4,00

Years from diagnosis

Patients at risk
259 179 o4 33 27 Isolated
36 s 18 10 2 Respiratory disease

Figure 2. Survival from diagnosis of patients with systemic sclerosis
and isolated or respiratory disease—associated pulmonary hypertension.

AMERICAN JOUBRMAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 179




Associazione con ulcere digitall

Le ulcere digitali (DUs) rappresentano una delle carattengstich
tipiche della vasculopatia della SSc.

Sono caratterizzate da:

« Dolore

. Perdita di tessuto

. Perdita di funzionalita manuale |

=Y
/ |

« Diminuita Quality Of Life




Associazione con ulcere digitall

Farmaci efficacl nel trattamento di PAH e di
ulcere digital

Rheumatology 2014;53:570-571

ii'ulf Combination therapy with an endothelin-1 receptor antagonist

" (bosentan) and a phosphodiesterase V inhibitor (sildenafil) for the
and {management of severe digital ulcerations in systemic sclerosis

Clin Rheumatal. 2013 May,;32(5):679-83. doi. 10.1007/510067-013-2172-z. Epub 2013 Jan 24.

Low occurrence of digital ulcers in scleroderma patients treated with bosentan for pulmonary arterial
hypertension: a retrospective case-control study.

COZ7 Rheumatol Int. 2013 Apr;33(4):1047-52. doi: 10.1007/200296-012-2465-5. Epub 2012 Jul 26.

Prospective, open-label, uncontrolled pilot study to study safety and efficacy of sildenafil in systemic sclerosis-

ralatad nnillmanary artarv huvnartaneinn and ~Fitananne vaecillar ramnlicatinne

Ann Rheum Dig. 2011 Jan; 7001 ).32-8. doi: 10.1136/ard.2010.130658. Epub 2010 Aug 30.

Bosentan treatment of digital ulcers related to systemic sclerosis: results from the RAPID $-2 randomised, double
blind, placebo-controlled trial.

Matucci-Cerinic M', Denton CP, Furst DE, Mayes MD, Hsu WM, Carpentier P, Wigley FI. Black CM, Fessler BJ Merkel PA Pope JE, Sweiss NJ Doyle MK,
Hellmich B, Medsger TA Jr, Morganti A, Kramer F, Korn JH, Seibold JR.
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TERAPIA PRECOCE E GOAL ORIENTED

Better prognosis

Mo

Longer (>500 m)*

Peak O, consumption >15 mL/minlkg

Mormal or nearnormal

Mo pericardial effusion
TAPSE" >2.0 cm

RAP <B mmHg
and CI 2.5 Liminim?

Table 15, patients with better or worse prognosis ar

Determinants of prognosis
linical evidence of RY failure
te of progression of symptoms

Syncope
WHO-FC
EMWT

dio-pulmonary exercise testing

MP/MT-proBMP plasma levels

Echoecardiographic lim:lings""

Haemadynamics

Worse prognosis

¥es

Rapid

Yes

v

Shorter (<300 m)

Peak O, consumption <12 mLU/min/kg

Yery elevated and rising

Pericardial effusion
TAPSEP <|.5 cm

RAFP =15 mmHg
or Cl €2.0 Limin/m*

e separated

by an intermediate group for which prognostication is more diffi-

cult In these cases, additional factors not included in Table 15




Supervised sxercise training ([-A) "t General measures and supportive therapy I' Oral anticoagulants:
Psycho-social support (I-C) IPAH, heritable PAH and PAH
Avoid strenuous physical activity ’ due to anorexigens (l1a-C)
(I-C) : APAH (l1b-C)

Avoid pregnancy (I-C) EIPEIT Refsrl (<) Diuretics (I-C)

Influenza and pneumococeal ; Oixygen (1C)

immunization {|-C) = Digoxin (Hb-C)

Acute vasoreactivity test
{1 -G for IPAH) {lik -C for APAH)

| WHO-FC |-l I | Sustained rasponse | NON VASOREACTIVE

* CONSIDER ELIGIBILTY

INADEQUATE CLINICAL | - FOR LUNG
I RESPONSE TRANSPLANTATION

Sequential combination therapy (I-A) l

ERAs i ~
INADEQUATE CLINICAL Referral for
+ N

"'\\ ™ RESPONSE B e e

< on MAXIMAL THERAPY

Prostanoids = *—— PDE-5ior | 'O ) (C)
sGCS : —ree

L
BAS (lla-C)
Tagalan

Treprostinil s.c., inhaledt

loprostiv. + Ambrisentan, Bosentan
Treprostinil i.v. lloprost inhaled and vt
Macitentanti

Riociguatt

Sildenafil, Tadalafil
Treprostinil s.c., iv., Inhaled+t

Beraprostt
Initial Combination Therapy |Initial Combination Therapy




b YLD LT
L L L

:In.-m I

Epoprostenol
CHIHEINa ﬂ5




[(P(1) = e((-A(X,Y,2)1), A(X,Y,z) = e((-1.270-0.0148x +
0.0402y - 0.361z)), where P(t) is the probability

of survival, t the time interval in years, x the mean
pulmonary artery pressure, y the mean right atrial
pressure, and z the cardiac index] and the

French equation in patients with idiopathic, heritable,
and anorexigen-associated PAH (n = 449).




PAH: le novita
3- TERAPIA

2. FARMACI SPECIFICI: a
PDES-I, ERA e prostanoidi si

aggiungono....

MACITETAN E RIOCIGUAT

(+ farmaci non ancora approvati:imatinib,
Selexipag)




BACKGROUND

Current therapies for pulmonary arterial hypertension have been adopted on the
basis of short-term trials with exercise capacity as the primary end point. We as-
sessed the efficacy of macitentan, a new dual endothelin-receptor antagonist, using
a primary end point of morbidity and mortality in a long-term trial.

METHODS

We randomly assigned patients with symptomatic pulmonary arterial hypertension
to receive placebo once daily, macitentan at a once-daily dose of 3 mg, or maciten-
tan at a once-daily dose of 10 mg. Stable use of oral or inhaled therapy for pulmo-
nary arterial hypertension, other than endothelin-receptor antagonists, was al-
lowed at study entry. The primary end point was the time from the initiation of
treatment to the first occurrence of a composite end point of death, atrial septos-
tomy, lung transplantation, initiation of treatment with intravenous or subcutane-
ous prostanoids, or worsening of pulmonary arterial hypertension.

RESULTS

A total of 250 patients were randomly assigned to placebo, 250 to the 3-mg maci-
tentan dose, and 242 to the 10-mg macitentan dose. The primary end point oc-
curred in 46.4%, 38.0%, and 31.4% of the patients in these groups, respectively. The
hazard ratio for the 3-mg macitentan dose as compared with placebo was 0.70
(97.5% confidence interval [CI], 0.52 to 0.96; P=0.01), and the hazard ratio for the
10-mg macitentan dose as compared with placebo was 0.55 (97.5% CI, 0.39 to 0.76;
r P<0.001). Worsening of pulmonary arterial hypertension was the most frequent
primary end-point event. The effect of macitentan on this end point was observed
~ regardless of whether the patient was receiving therapy for pulmonary arterial hyper-
tension at baseline. Adverse events more frequently associated with macitentan than
with placebo were headache, nasopharyngitis, and anemia.

CONCLUSIONS

Macitentan significantly reduced morbidity and mortality among patients with pul-
monary arterial hypertension in this event-driven study. (Funded by Actelion Phar-
maceuticals; SERAPHIN ClinicalTrials.gov number, NCT00660179.)
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Effect of Macitentan on the CompositePrimary End Point of a
First Event Related to Pulmonary Arterial Hypertension or
Death from Any Cause.

—— Macitentan, 10 mg

—— Macitentan, 3 mg
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—— Placebo

18 24
Months

No. at Risk

Placebo 250 135
Macitentan, 3 mg 250 166
Macitentan, 10 mg 242 171

Pulido T et al. N Engl J Med 2013;369:809-818 e e NEW ENGLAND
JOURNAL of MEDICINE




PAH: le novita
3- TERAPIA

2. FARMACI SPECIFICI: nuovi
e “vecchl” farmaci

Ma con quale e con gquant
Iniziare????




Choosing the best first line oral drug agent in patients with pulmonary hypertension:
Evidence from a network meta-analysis

Giuseppe Biondi-Zoccai P¢, Fabrizio D'Ascenzo **, Margherita Cannillo ?, Nicky J. Welton

Walter Grosso Marra ?, Pierluigi Omedé ?, Daniela Libertucci €, Enrico Fusaro 9, Michele Capriolo ?,
Jacopo Perversi 2, Francesco Fedele ®, Giacomo Frati ®, Massimo Mancone ®, James J. DiNicolantonio &,
Carmine Dario Vizza®, Claudio Moretti *¢, Fiorenzo Gaita?

Table 1
Results from the Bayesian meta-analysis. Odds ratios (95% credible intervals) are reported for all treatment comparisons and outcomes where there was data available for estimation.

Odds ratio (95% credible interval) Death Clinical improvement Clinical worsening
Treatment comparison

Assuming each drug has its own independent effect relative to placebo
Bosentan vs. placebo 0.64 (0.04, 2.71) 181 (117, 2.71) 025 (011, 048)
Sildenafil vs. placebo 734 (0.4, 3782) 964 (331, 25.22) 054 (017,133)

Beraprost vs. placebo
Ambrisentan vs. placebo
Sildenafil vs. bosentan
Beraprost vs. bosentan
Ambrisentan vs. bosentan
Beraprost vs. Sildenafil
Ambrisentan vs. sildenafil
Ambrisentan vs. beraprost

0.96 (0.07, 4.09)
0.50 (0.09, 1.58)

3797 (017, 174.90)

4.70 (0,09, 26.90)
238 (0.09, 12.60)
145 (0.01,9.01)
0.74 (0.01, 4.09)
1.58 (0.06, 8.51)

1.06 (0.54, 1.89)

5.57 (1.70, 15.20)
061 (0.27,120)

0.14 (0.03, 0.38)

0.74 (031, 1.48)
028 (0.12,0.56)
2.47 (056, 723)
340 (101, 8.53)
1.31 (0.39, 3.29)
1.82 (040, 533)
0.70 (015, 2.02)
0.45 (013,115)

Assuming each PAH treatment effect relative to placebo is “similar” and come from a random effect distribution with a class effect mean and between drug, within class, variation.

Bosentan vs. placebo
Sildenafil vs. placebo
Beraprost vs. placebo
Ambrisentan vs. placebo
Sildenafil vs. bosentan
Beraprost vs. bosentan
Ambrisentan vs. bosentan
Beraprost vs. sildenafil
Ambrisentan vs. sildenafil
Ambrisentan vs. beraprost
Mean effect PAH vs. placebo
Between drug, within class SD

061 (0.1, 1.86)
1.06 (0.17, 448)
071 (0.14, 2.28)
054 (013, 1.39)
2.95 (029, 1525)
1.84 (022, 787)
131 (019, 466)
1.20 (0,09, 4.41)
0.93 (0.07, 2.92)
1.10 (014, 3.65)
0.89 (012, 2.68)
0.88 (0.03, 3.42)

1.82 (119, 2.68)
7.76 (2.83,1914)
112 (0.57, 1.98)

444 (1.44, 11.36)
064 (0.29, 1.24)

0.19 (0.05,0.48)

1021 (0.15, 36.31)
1.88 (0.44, 4.59)

0.30 (0.14, 0.52)
045 (0.19, 0.98)
056 (0.26, 1.17)
0.32 (015, 0.56)
1.69 (0.63, 4.64)
217 (083, 5.85)
118 (0.48, 261)
145 (0.51, 3.75)
0.83 (024, 1.79)
0.66 (0.19,1.28)
0.44 (013, 1.07)
0.72 (0.03, 2.77)




Choosing the best first line oral drug agent in patients with pulmonary hypertension:
Evidence from a network meta-analysis

Giuseppe Biondi-Zoccai P¢, Fabrizio D'Ascenzo **, Margherita Cannillo ?, Nicky J. Welton

Walter Grosso Marra 2, Pierluigi Omedé 2, Daniela Libertucci ¢, Enrico Fusaro ¢, Michele Capriolo ?,
Jacopo Perversi 2, Francesco Fedele ®, Giacomo Frati ®, Massimo Mancone °, James |. DiNicolantonio &,
Carmine Dario Vizza®, Claudio Moretti *¢, Fiorenzo Gaita?

The main results of the present work are: a) all drugs, except for
beraprost, improved clinical outcomes; b) sildenafil offered higher

rates of clinical improvement when compared to bosentan; and
c) beraprost was inferior to sildenafil.

worsening, that sildenafil should be appraised as first choice for
patients being treated for the first time. Moreover beraprost




Monoterapia o terapia combinata?

Terapia combinata seguenziale,
non ancora evidenze a favore
terapia combinata di prima linea




Monoterapia o terapia combinata?

Per avere risposte certe, sono
necessari nuovi studi

AMBITION study : trial In corso

first line monotherapy with Tadalafil VS first line
monotherapy with Ambrisentan VS first line combined
therapihy with Tadalafil +Ambrisentan







Sclerosi Sistemica e PAH

CONCLUSIONI

 PAH associata a SS: prognosi infausta

*Necessita di screening e diagnosi precoce

*Oltre a terapia PAH, non dimenticare la

patologia di base




Sclerosi Sistemica e PAH
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