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SINGLE CLINICAL ENDPOINT

COMPOSITE ENDPOINTS

PRIMARY ENDPOINT IN CLINICAL TRIAL



Clinical Endpoints

* Must be:

e Consistently & readily measurable
e Sensitive

 Well defined & reliable

e Clinically meaningful

e ...adirect measure of how a patient
functions, feels or survives ...

* (Robert Temple FDA)



Indirect Outcome Measures

Some Indirect measures that are dependent on patient
motivation or clinical judgment have been proposed or
used as primary endpoints in registration trials.

These include the Six Minute Walk Distance (6MWD).

These measures are conducted in artificial settings and
therefore provide only indirect assessments of the
Intervention’s effect on how a patient feels, functions or
survives



6-MWT LIMITATIONS

BODY WEIGHT
LEG DISEASES
SEX

AGE
DAILY VARIATIONS



Indirect Outcome Measures

It still enough to prove that an intervention has just any
effect on 6MWD In order to have reliable evidence that it
provides a clinically meaningful improvement in a patient’s
ability to cross a street before a light changes to red, or to
be able to carry out other usual daily activities.

As background therapies improve in PAH and incremental
Improvements in 6MWD become smaller in add-on trials
evaluating new agents, the interpretability of the effects on

oMWD measure becomes more difficult.



Pulmonary hypertension in IPF

Variables MAP <25 MAP > 25 P value
mmHg mmHg
(n=10) (n=24)
MPAP, mmHg 18.2 + 3.6 29.8£5.1 NA
6MWT distance, m 365.9 + 81.8 143.5 £ 65.5 < 0.001
SpO2 nadir on 6MWT, % 88.0x 3.5 80.1 £ 3.7 < 0.001

Mortality rate, % 37.5 70.0 0.003

Lettieri CJ et al. Chest 2006, 129:746-52



RHC and 6MWD In IPF

Variables MAP <25 MAP > 25 MAP > 35 mmHg P value
mmHg mmHg (n=4)
(n=17) (n=13)
MPAP, mmHg 19.4 £ 3.6 32.4+6 40,5+ 2,6 NA
6MWT distance, 222.0+118.5 222.3+1185 203.7 £ 128.3 >0.1
m
FVC, % 51.6 + 13.8* 63.8 + 16% 56.0 £ 6.7 <0.05
FEV1, % 58.3+16.3 65.8 + 18.8 55.2+ 3.7 >0.05
DLCO, % 31.4+9.6 24.2 £13.0 29.0+7.4 >0.05
ClI, I/min/m2 3.4 £ 0.55% 2.9+ 0.7 2.8+0.6 <0.05

PVR, wood units 3.5+ 1.1% 6.9 £ 1.4% 10.3+2.0 <0.05

Harari S. et coll. Sarcoidosis 2015



Our data suggest that meters walked during
6MWT are not statistically different in IPF patients
with or without PH.

6MWD should not be used as surrogate end point
In clinical study in IPF-PH pts

Harari S. et coll. Sarcoidosis 2015



End-point problems

 Major PAH treatments has been only approved
by clinical trials of 12-16 weeks.

 They considered only the improvement of
meters in 6MWT

* Only epoprostenol has been approved by a
clinical mortality trial.



4 N

6-MWD

-Today, there is growing evidence that 6-
MWD is not a reliable surrogate of
outcome

In addition, short-term trials are not
appropriate for evaluating new drugs in a
chronic and severe disease
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Correlates

In PAH, biomarkers that are based on laboratory
assessments, such as NT-proBNP, or
hemodynamic measures, such as PVRI, mPAP or
CO, have been considered as potential surrogate
endpoints because of their strong correlation to
valid clinical endpoints.

More research work should be done to validate
e.g. PVR as a valid surrogate endpoint for PAH,
unfortunately nobody seems to be interested.



SINGLE CLINICAL ENDPOINT

COMPOSITE ENDPOINTS

PRIMARY ENDPOINT IN CLINICAL TRIAL



Composite Endpoints

Composite endpoints may allow more efficient capture of
clinically meaningful effects. This is especially appealing in
disease settings of limited prevalence, such as PAH

For a composite endpoint to be interpretable, its
components should be of similar clinical relevance or at
least in a clear hierarchy.

When the endpoint’s components have different relevance,
it Is implicit that the endpoint itself gets the weakest clinical

relevance



Composite Endpoints

In PAH, an important composite endpoint is Time to
Clinical Worsening (TtCW). It has been defined at the
4th and 5th World Symposium in PH at Dana Point and
Nice as time to the earliest occurrence of the following
events: death, lung transplantation, hospitalization for
worsening PAH (including atrial septostomy), initiation of
parenteral prostanoid therapy due to worsening PAH,
worsening of function ((i.e., TNYHA & |6MWD),worsening
of PAH Symptoms

All events must be adjudicated by a blinded committee
not involved in the conduct of the study.



Raccomandazione dell"EM.AZ

L'EMA raccomanda simith component o
morbilita/mortalitac

Decesso per tutie le cause

Tempo alllospedahzzazione non previstio cormelato
alla PAH

Tempo al detenoramento cormmelato alla PAH
identihicato mediante:

Auvumento della FC OMS

— Detenorameanto nel test sotto sforzo

— Segni o sintomnmi di insufficienza cardiaca del

lato destra

L'EMA nchiede inoltre che tutti 1 parametn scelth siano
climmcamente nlevanti, definrt adeguatamente, baen

wvalidat e assegnat centralmente.



Until 2013 the events described for TTCW were different
for every study

So, It's not possible to have the same definition of
TTCW

TTCW was never considered a primary end-point in PAH
studies

In studies that considered TTCW as a primary endopoint
aIIevent%s were not adjudicated by a blinded independent
committee

All events of TTCW were only adjudicated by a single
medical investigator



Evidenze cliniche per g

uali trattamenti per la PAH [n. 1]: Bosentan (ERA)

Studio 351
(Channick et al. 2001;
Badesch et al. 2002)

M 3z
Durata 12 settimane
Precedente terapia I
per la PHAS
FC NYHA/OMS
basale —

« BOS 625 mg BID per 4

Bracci di settimane, dopodiché 125 mg
trattamento BID
= PBO
* PPH o PH sintomatica grave a
. causa di scleroderma, FC
Idoneita OMS 11

Significativita
rispetto al placebo

Miglioramento
della FC
NYHA/OMS

TTCW

Variazione nel test
G6MWD

PVR
Cl

NN NN

SF-36

BREATHE-1
(Rubin et al. 2002;
Galié et al. 2003)

213

16 settimane

Messuna

I

= BOS 625 mg BID per 4
settimane, dopodicheé 125 o
250 mg BID

= PBO

+ PAH sintomatica grave,
primaria o associata a CTD
(scleroderma o lupus
eritematoso sistemico [SLE]),
FC OMS 111V

()
v
v

NR
v

NA

BREATHE-5
{sindrome di Eisenmenger)
(Galié et al. 2006)

54

16 settimane

Messuna

BOS 62,5 mg BID per 4
settimane, dopodiché 125 mg
BID

FPBO

Sindrome di Eizenmenger, FC
OMS I, eta =12 anni

S

£ EM .~ E

EARLY
(Galié et al. 2008)

185

& mesi

16% dei pazienti trattati con SIL

BOS 62,5 mg BID per 4
settimane, dopodiché 125 mg
BID

PBO

IPAH, FPAH, PAH associata
ad anoressizzante, CHD,
CTD, HIV, FC OMS I, eta =12
anni

<

LN %

.

eccetto indice di transiziome sanitaria

= endpoinf primano; BIWWWD = distanza percorsa in & minufi; BID = duwe wolfe al giomao; BOS = bosentan; Gl =
New York Heart Associafion; F'EO pn'acebcl PVR = resistenza vascolare polmonare; 5F-36 = questionaro Shorf Form 36; SIL= sildenafil- * = sgente mirafo aiia PAH (ERA, inibitore dells
v ta sfatistica borderiime; » = P = 0,05 vs.

riportato; NYHA =
FPDE-5,

-« = P < 0,05 s

indice camliaco; EPO =
lacebo

tenolo; FC = classe funzionale;: NA = non valutafo; NR = nonl1 -




iche per gli attuali trattamenti per la PAH [n. 2]: Ambrisentan (ERA)

ARIES-1
{Galié et al. 2008; Torres 2007)

Durata

Precedente terapia per la
PHA*

FC NYHA/OMS basale

Bracci di trattamento

Idoneita

Significativita rispetto al
placebo

Miglioramento della FC
NYHA/OMS

TTCW
Variazione nel test 6MWD
PVR
Cl

SF-36

= endpoint primario; 6MWD = distanza percorsa in 6 minuti; AMEB = ambrisenfan; Cl = indice cardiaco; FC = classe funzionale; NA = non valutato; NR = non
npaﬂam N':r"HA New York Hear:l' Ammatm PF scala de.f funzionamenio ﬁs.'ccl FEFD p.'acebu PCS sm.'a nassuntwa delia cnmpanenre ﬁsrca {Ph ysn::ar
' wTaTipl= FIeT. T =

mirato alla F‘AH fERA :mb.rto.re #E.'Ia F"DE 5 prostanoide); « = P = D 05 nspeifo a p.'a::ebﬂ )= s;gmﬁca:l'w;ta sta:l'.ls:l'rca bﬂrdarfme k= P =005 nspe:l‘:l'o a p.'acebﬂ -12-

12 settimane

MNessuna

=1 (11 32%, Ill: 58%)

AMB 2,5 mg QD
AMB 5 mg QD
PBO

IPAH, PAH associata ad anoressizzante,

CTD, HIV

202

NER
NFR

ARIES-2
(Galié et al. 2008 ; Torres 2007)

192

12 setlimmane

Meszsuna
= (Il 45%, HIl: 52%)

AMB 5 mg QD
AMB 10 mg QD
PBO

IPAH, PAH associata ad
anoressizzante, CTD, HIV

<

v

i [
MR

PF ', altre scale NR

PF, RP, V, PCS (aggregate) ¥




Evidenze clini

N
Durata
Precedente terapia per la PHA®
FC NYHA/OMS basale

Bracci di trattamento

ldoneita

Significativita rispetto al
placebo

Miglioramento della FC
NYHA/OMS

TTCW

Variazione nel test GMWD

PVR
|

SF-36

ird primano; MWD = disfanss percorsa in 6 minud; BOS = .baseni‘a.rLEF" dolore fizico; O =
; NYHA

per gli attuali trattamenti per la PAH |

Sildenafil

SUPER-1
(Galié et al. 2005;
Pepke-Zaba et al. 2008)
278

12 settimane
MNessuna
=M 11 39%, II: 58%)
SIL 20 mg TID
SIL 40 mg TID
SIL 40 mg TID per 7 giomi,
dopodiché 30 mag TID
PBO

IPAH, PAH associata a CHD o CTD
FC OMS -V, eta 215 anni

]

v

v

sIL20mg (v7), 40 e B0 mg ¥

PF e GH »", V' +" solo per i dati aggregati

su SIL,
tutti gli akbri domini 3

PACES
(Simonneau et al. 2008)
26T
16 settimane
EPO
-1V (11 25%, I11: 66%)
EPO + SIL 20 mg TID per 4
settimane, dopodiché 40 mg TID per

4 settimane, dopodiché 80 mg TID
EPO + PBO

IPAH, FPAH, PAH associata a CHD

o CTD, etda =218 anni (16 anni negh
USA)

b3

MR

PF, GH, V& MH +, SF (v),
tutti gli altri domini *

indice cardisco; EP0O =

itori della PDE-5

Tadalafil

PHIRST-1
(Gali& et al. 2009;
Pepke-Faba et al. 2009)

406
16 setimane
il 53% dei pazienti trattati con SIL
= 11z 32%, 111: 65%)

TAD 2,5, 10, 20 o 40 mg QD
FBO

IPAH, HPAH, PAH associata ad
anoressizzants, CHD, CTD, HIV, eta
=12 anni

»

TAD 40 mg ~, alire dosi NR:

TAD 2,5 mg ¥, TAD 10 mg (¥7),
TAD 20 e 40 mg ¥

TAD 20 e 40 mg ~, altre dosi NR
TAD 40 mg ~, altre dosi NR.

PF, RP, BP, GH, V' e SF », altri domini 3

FC = classe fimzonale; GH = scals dells salufe

generaleﬂ.{H soala della salufe merdale; NA = non valufato; MR = non
vasocolare pofmonans;

algﬂrm V = scala della witalita; * =

epoprosfonolo;
= Alew York Heart Association; PBO = placeba; PF = scala rmenio fzico;

‘s del funzonal = mesisfenza
QD= mauu‘faai'gmm RF= aca.tadei'rtm‘oﬁam SF = scala del funoionamento sociale; SF-36 = quesfionario Short Form 36 Sil= sildenafil; T, = tadalafl; TID = b'evuillé

= agenfe mirato alla PHA ([ER4, nbrfﬂrede#aF‘DEﬁpulmfan:wde} =P < 0,05 ngpetfo 3 placebo; fﬁj—sgﬂﬁcahwd‘asfaﬁsﬁcahxﬂeﬂ'm x = Pz 0,05 mepefio




Evidenze cliniche per gl

N
Durata
Precedente terapia per la PHA™
FC NYHA/OMS basale

Bracci di trattamento

ldoneita

Significativita rispetto al
comparatore

Miglioramento della FC
NYHA/OMS

TTCW
Variazione nel test GMWD

PVR
Cl

= endpoint primarnio; GMWD = dizstanza percorsa in & minut'; Cf = indice cardiaco; EFPD = epoprosfenclo; FC = cdasse funzionale; FPAH = PAH familiare; IPAH = PAH idiopatica; NA =
non applicabile; NR = non nporiafo; NYHA = New York Heart Association; PVWR = rezisfenza vascolare polmonare; * = agenfe mirato alla PAH (ERA, inibifore della PDE-5 prostanoidse);

(Rubin et al. 1990)

24
& settimane

Messuna
- (10 8%, 111: 2996, 1'V: 63%)

dose iniziale EPO 1-2 ng/kgfmin
aumentata fimo alla dose massima
tollerata

Trattamento standard

FPAH, IPAH, FC OMS ll-I'V, eta =18
anmni

uali trattamen

Epoprostenolo EV
{Barst et al. 1990)

81
12 settimane
Messuna
N (1 T4%, IV 26%)
dose iniziale EPO 4 ngfkgfmin
aumentata fino alla dose massima
tollerata
dose iniziale EPO 4 ngfkgfmin
aumentata fino alla dose massima
tollerata E trattamento standard

FPAH, IPAH, FC OMS lII-IV, eta =18
anni

per la PAH [n. 5]: Prostacicline (1)

(Badesch et al. 2000)

111
12 settimane

MNessuna
H=1 (- 596, 1I1: 789, IV: 179%)

dose miziale EPO 1-2 ng/kg/min
aumentata fino alla dose massima
tollerata

Trattamento standard

PAH associata a scleroderma

frattamento standard = anficoaguwanti, vasodilataton per via arale, diuretici; SF-36 = gueationarnio Short Fovmm 36; TTCOW = fempo af peggioramento cfinico; «° = P < 0,05 nspefto 3

0 5 rispefn 5 compare bone

conparsinee: & = B




Evidenze cliniche per gli attuali trattamenti per la PAH [n. 6]: Prostacicline (2)

N
Durata

Precedente terapia per la PHA™
FC NYHA/OMS basale

Bracci di trattamento

Idoneita

Significativita rispetto al
comparatore

Miglioramento della FC
NYHA/OMS

TICW
Variazione nel test GMWD
PVR
Cl

lloprost (per via inalatoria)

(Olschewski et al. 2002)

203
12 settimane
Messuna
-1 (Il 59%, I'V: 41%)
lloprost — imalato 6-9 wolte al

giomo; 2.5 o 5 meg per inalazione
PBO

IPAH, PAH associata a
scleroderma, CTEPH
FC OMS -V, eta 218 anni

Treprostrinil {per via inalatoria)
(McLaughlin et al. 2010)

235
12 setimane
BOS o 5IL, dose stabile da almeno 3 mesi
-0 (1 98%, 1V: 2%)

TREF 4 volte al giomo E BOS o SIL
PBO E BOS o SIL

FPAH, IPAD, PAH associata ad
anoressizzante, CTD, HIWV
FC OMS -1V, eta 18-T5 anni

Treprostinil (per via sottocutanea
[(Simmoneau et al. 2002)

469
12 settimane
Messuna
-1V (1 11%, 1z B2%, IV T9%)

dose iniziale TREF 1,25 ng'kg/min
aumentata fino alla dose massima
tollerata E trattamento standard
FBO E trattamento standard

FPAH, IPAH, PAH associata a CHD,
CTH

= endpoint primario; GMWD = disfanza percorsa in & minuti; BO5 = bogenfan; Gl = indice cardiaco; FC = clazze funzionale; FFAH = FAH familiare; IPAH = PAH idiopafica; NA = non
applicabie; NR = non riportaio; NYHA = New York Hearf Associafion; PBO = Placebo; PVR = rezisfenza vascolare polmaonare; * = agente mirafo alla PAH (ERA, inibitore della PDE-5,
pmsﬁande)J SF-36 = guesfionamio Shon' Farm 36; SIL = zildenafil; fraffamenfo sfandard = anficoagulanti, vasodilatafor per via orale, diureticl; TREF = freprostinil;, TTCW = fempo al
peggioramenio clinico; =" =P < 005 cx = P = 305 ngpetfo 3 comparafiore




Raccomandazione di Nizzal

Le inee guida di Nizza raccomandano che le spernrmentaziom di
fase lll/lcardime sulla PAH abbiano un endpoint primario
composito, comprendente la mortalita nonche eventi di
morbilita “hard™ ({ovwvero non soggettivi) misurabili cormelat
alla PAH:

Decesso

Trapianto di polmone

Ospedalizzazione a causa del peggioramento della PAH

(compresa septostomia atnale)

Aorvio della terapia endovenosa a causa del
peggioramento della PAH

Feggioramento della funzione (ossia peggioramento
della classe funzionale e della capacita di compiere
sforzi)

Feggioramento dei sintonmi della PAH (ossia
peggioramento di almeno 2 deil 4 sintomi: dispnea,
dolore toracico, capogirisincope, stanchezzalflivello di
attivita’

1 Gomberg-Maitland et al, 2013



Time To Clinical Failure is a composite endpoint and is defined
Is the first occurrence of any of the following events:

1 Death (all-cause)

2 Hospitalization for worsening PAH (adjudicated), which
comprised any of the following:

* Any hospitalization for worsening PAH

* Lung or heart/lung transplant

» Atrial septostomy

» Initiation of parenteral prostanoid therapy

3 Disease progression (adjudicated), defined as follows:
« > 15% decrease from baseline in the 6MWD combined with WHO class Ill or IV
symptoms (at 2 consecutive post baseline clinic visits separated by = 14 days)
4 Unsatisfactory long-term clinical response (adjudicated),
which comprised all 3 of the following criteria:
* Receiving 2 1 dose of randomized treatment and in the study for 2 6 months

A decrease from baseline in 6MWD at 2 consecutive post baseline clinic visits
separated by = 14 days

« WHO class Il symptoms assessed at 2 clinic visits separated by = 6 months



SINGLE CLINICAL ENDPOINT

COMPOSITE ENDPOINT

PRIMARY ENDPOINT IN
CLINICAL TRIAL



Study with Endothelin Receptor Antagonist in Pulmonary
arterial Hypertension to Improve cliNical outcome

G The NEW ENGLAND

’JOURNALof MEDICINE




SERAPHIN : Morbidity and mortality

primary endpoint
AND

worsening of Decrease in 6MWD o f at least

PAH 15%, confirmed by a 2nd test
or on a different day

Initiation of i.v. or

Time to s.c. prostanoids Worsening of PAH All events
. adjudicated
first symptoms by a blinded
morbidity . AND independent
or Atrial septostomy Need for new PAH committee
mortality or treatment
event

Lung
transplantation

All-cause death

Pulido T, et al. N Engl J Med 2013



Primary endpoint: Time to the first
morbidity and mortality event

100
Risk reduction of primary
endpoint event vs placebo
< 80
5
® o Macitentan 10 mg: 45%
£
2
% 40 Treatment 10 mg
% difference
= :
% 20 olacebo Hazard ratio (HR) 0.55
o Log-rank p-value 0.001
0 Time from treatment start (months) -
0 6 12 18 24 30 36
Patients at risk
242 208 187 171 155 91 41 Macitentan 10 mg
250 188 160 135 122 64 23 Placebo

Pulido T, et al. N Engl J Med 2013.



Relationship between 6MWD
and long-term outcome Evidence from the SERAPHIN trial*

The relationship between 6WMD and long-term
outcome was investigated in 595 patients with
available data included in the Seraphin trial*

Hazard ratios were calculated to determine the
association between PAH-related Death or

Hospitalisation at the EOT and between all cause
death up to EOS with

e Baseline 6MWD
e Absolute 6MWD reached at month 6
« Change in 6MWD from baseline to month 6

Pulido T et al. New Engl J Med.2013



PAH related death or hospitalization
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The AMBITION trial: main result

A Combination Therapy vs. Pooled Monotherapy

Combination therapy

co
o

Pooled monotherapy

Hazard ratio, 0.50 (95% Cl, 0.35-0.72)
P<0.001
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24 48 72 96
Weeks

No. at Risk

Combination therapy 253 229 186 145 106 71 36
Pooled monotherapy 247 209 155 108 77 49 25

Hospitalisation for PAH worsening was the main component of the primary endpoint



GRIPHON study (phase Ill): ProstaGlandin 12 Receptor
agonist In Pulmonary arterial HypertensiON

Multicenter, double-blind, placebo-controlled event-driven
study

1156 PAH adult patients
80% on background treatment with ERA and/or PDE-5i

Composite primary outcome measure: time to the first
occurrence of death or morbidity event

1. Sitbon O, et al. N Engl J Med 2015;373:2522-33
NCT01106014:

Prostacyclin (PGI,) Receptor agonist In Pulmonary arterial HypertensiON


Relatore
Note di presentazione
GRIPHON is a large, international, multicenter, long-term Phase 3 study of selexipag. As an event-driven study it will be over a longer period of time than the traditional 6MWD endpoint of efficacy (12-16 weeks). As patients will be permitted to be on stable background therapy of endothelin receptor antagonists (ERAs) and phosphodiesterase-5 inhibitors (PDE-5Is) the data will also provide valuable information about selexipag in combination therapy regimens. 

Patients with PAH belonging to one of the following subgroups of the updated Dana Point Clinical Classification Group 1:
 Idiopathic (IPAH), or
 Heritable (HPAH), or
 Drug or toxin induced, or
 Associated (APAH) with one of the following:
	– Connective tissue disease
	– Congenital heart disease with simple systemic to pulmonary shunt at least 1 year after surgical repair
	– HIV infection

Primary Endpoint of time to first clinical worsening defined as:
 Death (all-cause mortality)
or
 Hospitalization for worsening of PAH
or
 Worsening of PAH resulting in need for lung transplantation or balloon atrial septostomy
or
 Initiation of parenteral prostanoid therapy or chronic oxygen therapy due to worsening of PAH
or
 Disease progression (patients in modified NYHA/WHO functional class II-III at baseline) confirmed by :
	– decrease in 6MWD from Baseline (≥ 15%, confirmed by two tests on different days within 2 weeks) �	   and
	– worsening of NYHA/WHO functional class
or
 Disease progression (patients in modified NYHA/WHO functional class III-IV at baseline) confirmed by :
	– decrease in 6MWD from Baseline (≥ 15%, confirmed by 2 tests on different days within 2 weeks) 
	   and
	– need for additional PAH specific therapy

http://www.clinicaltrials.gov/

Selexipag reduced the risk of the primary outcome
composite of death or morbidity due to PH

100 -5
o S0 S
= T
@ 60 e Selexipag
% \\ _______ N -
g 40 ' Placebo
=
2
=] 20 : . , .
< Selexipag vs placebo: Risk reduction 40%
= HR = 0.60; 99% CIl0.46-0.78; p <0.0001
o
0
0 6 12 18 24 30 36

Months

Hospitalisation for PAH worsening and disease progression
were the main components of the primary endpoint



Recent morbidity-mortality trials in PAH

Inclusion
Period

Maximum
Follow-up

Seraphin (n=742) : Primary end-point met

Macitentan vs placebo
64% pre- treated with PDES5-inh or Prostanoids

1.5 year

3 years

Griphon (n=1156) : Primary end-point met

Selexipag vs placebo
80% treated with PDE5-in and or ERA

3.5 years

Ambition (n=605) : Primary end-point met

Ambrisentan+Tadalafil vs monotherapy

3.8 years




Composite Endpoints - a Dilemma

Which should be the duration of the exposure to
the risk of developing the endpoint condition?
1. DB treatment period?

2. Time span of the study disregarding the actual DB
treatment period?

How to handle a study of a second In class
treatment when patients, after stopping DB
treatment, switch to another same class
treatment? Are these data still interpretable?



Conclusions (1)

» Changes in 6MWD have served as primary E-P in many
pivotal RCTs of PAH

» More of 10 drugs are currently approved in PAH. So, the
level of requirement for the approval of new drugs need
to be markedly increased

» PAH is a chronic life-threatening disease and recent
proceedings and guidelines support the use of long-
term outcome studies to assess the effects of novel
therapies on disease progression



Conclusions(2)

» Since PAH is a progressive disease, death is rarely the
first recorded event and generally preceded by a
clinical deterioration

» In morbidity- mortality trials the treatment effect for the
primary end-point is mainly driven by the rates of
worsening events

» With Seraphin, Griphon and Ambition trials, we are
entering a new era for drug evaluation in PAH



[} [il_';:[';'.""!- 2. Pem
¥ i
L




	Diapositiva numero 1
	Diapositiva numero 2
	Clinical Endpoints
	Indirect Outcome Measures
	6-MWT LIMITATIONS
	Indirect Outcome Measures
	Pulmonary hypertension in IPF
	RHC and 6MWD in IPF
	Diapositiva numero 9
	End-point problems 
	Diapositiva numero 11
	Correlates 
	Diapositiva numero 13
	Composite Endpoints
	Composite Endpoints
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	SERAPHIN : Morbidity and mortality �primary endpoint 
	�Primary endpoint: Time to the first� morbidity and mortality event
	Relationship between 6MWD �and long-term outcome Evidence from the SERAPHIN trial*
	PAH  related death or hospitalization 
	The AMBITION trial: main result�
	GRIPHON study (phase III): ProstaGlandin I2 Receptor agonist In Pulmonary arterial HypertensiON
	Selexipag reduced the risk of the primary outcome composite of death or morbidity due to PH�
	Recent morbidity-mortality trials in PAH
	Composite Endpoints - a Dilemma
	Conclusions (1)
	Conclusions(2)
	Diapositiva numero 38

