L’|mpegno di Novartis neIIa ricerca
cardiovascolare

74° Congresso Nazionale FIMMG-METIS 2017
S. Margherita di Pula (CA)
5 ottobre 2017

Giuseppe Maiocchi
Responsabile Medico Area Cardio-Metabolica L') NOVARTIS



Novartis: chi siamo

Le nostre terapie raggiungono

un miliardo di pazienti
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Ricerca e Sviluppo in Italia

* || contributo dell'ltalia
all'innovazione si esprime
In un forte impegno nella
ricerca clinica
farmaceutica.

* Per numero e qualita di
studi, I'ltalia svolge un
ruolo significativo nelle
strategie della ricerca del
Gruppo.
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Laricerca clinica

farmaceutica in Italia STUDI PAZIENTI CENTRI
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(*) | centri che partecipano a studi in diverse aree terapeutiche sono conteggiati pil volte; all'interno di una stessa area terapeutica,
il centro & conteggiato una sola volta (anche nel caso partecipi a piu studi).



Gli studi clinici: porta dell’innovazione,
opportunita e risorsa per il Paese

Posizione dell’ltalia per qualita
delle pubblicazioni scientifiche

a livello internazionale
(media tra documenti citabili, citazioni, H-index)
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Nel 2016 le imprese del farmaco
hanno investito 700 milioni di euro
in studi clinici, presso le strutture del Ssn

L’Italia ha le caratteristiche per diventare
un hub per gli studi clinici:
vanta solide competenze scientifiche

ed eccellenze nell’industria, nelle universita
e nelle strutture del Ssn

Investire in studi clinici significa non solo
rendere disponibili terapie innovative
per i pazienti, ma anche assicurare al Ssn
importanti risorse € meno costi,

poiché le imprese si fanno carico

di tutte le spese ad essi connesse

(in oncologia per 1 euro investito, il SSN

ne risparmia 2,2)

Fonte: Farmindustria, EY, SciMago, Aifa




Novartis Institutes for BioMedical Research (NIBR)
Drug discovery and early development
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Source: ClinicalTrials gov as of December, 2016
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Sacubitril / valsartan:
il presente
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Effetto incrementale della
modulazione combinata della
sindrome neuro-ormonale

Mortalita a 1 anno (%)
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Principali sistemi di regolazione alla base
della sindrome neuro-ormonale, con
significato prognostico negativo (in rosso)
o positivo (in verde)

Scompenso cardiaco

Sindrome neuroendocrina ' Peptidi
natriuretici

‘ Aldosterone | Bradichinina




LCZ696 simultaneously inhibits NEP
(via LBQ657) and blocks AT1
receptors (via valsartan)

ANP, BNP, CNP, other
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PARADIGM-HF

Prospective comparison of ARNI with ACEi to Determine Impact on
Global Mortality and morbidity in Heart Failure Trial

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 11, 2014 VOL. 371 NO. 11

Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

McMurray, Packer et al. N Engl J Med 2014; 371(11):993-1004



PARADIGM-HF results

A Primary End Point
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Figure 7. Kaplan—Meler Curves for Key Study Outcomes, According to Study Group.

Shown are estimates of the probability of the primary composite end point (death from cardiovascular causes or first hospitalization for
heart failure} {Panel A), death from cardiovascular causes (Panel B, first hospitalzation for heart failure (Panel C), and death from any

N Engl | Med 2014:371:993-1004.




@ European Heart journal (2015) 36, 192901997 CLINICAL RESEARCH
dai: 10109 eurheartffehv186 Heart failure/cardiomyopathy

Effect of the angiotensin-receptor-neprilysin
inhibitor LCZ696 compared with enalapril
on mode of death in heart failure patients

Akshay S. Desail, John J.V. McMurray?, Milton Packer?®, Karl Swedberg®5,

Jean L. Rouleau®, Fabian Chen’, Jianjian Gong’, Adel R. Rizkala’?, Abdel Brahimil,
Brian Claggett?!, Peter V. Finn', Loren Howard Hartley?, Jiankang Liul,

Martin Lefltowitz?, Victor Shi7, Michael R. Zile?, and Scott D. Solomon'*
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Sacubitril/valsartan raddoppia il beneficio

nella riduzione della morbi-mortalita ottenibile

15

con gli ACEi in pazienti HFrEF

Angiotensin Angiotensin
receptor ACE neprilysin
blocker inhibitor inhibitor
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Effect of ACE inhibitor vs placebo denved from SOLVD-Treatment trial [11)
Effect of LCZ696 vs ACE inhibitor derived from PARADIGM-HF trial [206])

Volpe, Carnovali: Clinical Science (2016) 130, 57—-77 doi: 10.1042/CS20150469
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Sacubitril / valsartan:
il futuro... prossimo

{, NOVARTIS



A differenza dello HFrEF, i tassi di sopravvivenza
non sono migliorati nel tempo per lo HFpEF

Il tasso di sopravvivenza tra i pazienti con una diagnosi di HFpEF
alla dimissione non si & modificato significativamente nel tempo
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HFpEF = scompenso cardiaco con frazione d’eiezione preservata; HFrEF = scompenso cardiaco con frazione
d’eiezione ridotta; LVEF = frazione d’eiezione ventricolare sinistra



PARAGON-HF & PARADISE-MI

Randomization Couble-biind treatment period

n=4.600 (target)

Sacubitril/ivalsartan 200 mg b.i.d.

ﬂ PARAGONHFE

AClive run-in perioa

Vaisarian Sacival

Sceawning 80'mg bid,' 4 100 mg b.l.d
{ Valsartan 160 mg b.i.d.
In additicn to optimal background medications
for comerbidities (excluding ACEls and ARBs)
Up to 2 weeks 3-8 weeks ~240 weeks i

Randomization

n=4550 (target)

Ramipril titrated to the target 5 mg b.j.d.?

In addition 1o the standard therapy

—12 hours to -7 days
fram acuts MI

Follow=up (evant-driven trial)

18 Business Use Only
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Primary objective:

To compare sacubitril/valsartan with valsartan in reducing the
rate of the composite endpoint of CV death and total (first and
recurrent) HF hospitalizations

Secondary objectives:

To compare sacubitril/valsartan with valsartan with regard to:

+ changes in the clinical summary score for HF symptoms and
physical limitations, as assessed by KCCQ scores at 8
months

» improvement in NYHA functional classification at 8 months

« delay in the time to the first occurrence of a composite renal
endpoint*

* delay in the time to all-cause mortality

Primary objective: >

To demonstrate that sacubitril/valsartan is superior to
ramipril in delaying the time to first occurrence of the
composite endpoint of CV death, HF hospitalization or
outpatient HF

Secondary objectives:

* To compare sacubitril/valsartan with valsartan on:

» delay in time to the first occurrence of CV death or HF
hospitalization

+ delay in time to new onset of symptomatic HF (time to
the first occurrence of HF hospitalization or outpatient
HF*)

» delay in time to the first occurrence of CV death, non-
fatal spontaneous Ml, or non-fatal stroke; reduction in
the rates of the composite endpoint of CV death and
total (first and recurrent) hospitalizations due to HF,
non-fatal spontaneous Ml, or non-fatal stroke

» delay in time to all-cause mortality

» safety and tolerability

U INWIVAIRTLLD




Sacubitril/valsartan:
il futuro... prossimo

Next expected
Trial Indication Status milestone
” HF-pEF" Fully enrolled 4 months Interim analysis 2018
PARAGONHF ahead of plan Filing in 2019
\ DARADISE ) _ Completion 2019
O e E i

Pre- vs. post-disch ,
TRANSITI®N fnriﬁ'::iigpﬁ?;Hlls(cHsfrg:F) Enroliment on track Completion 2018

In hospital initiation vs.

& PIONEERHF Enalapril following ADHFs  ENFollment on track Completion 2018

1. HF-pEF: heart failure with presemved ejection fraction 2. AMI: acute myocardial infarction 3. ADHF: acute decompensated heart fallure

!, NOVARTIS
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘I

Antiinflammatory Therapy with
Canakinumab for Atherosclerotic Disease

P.M. Ridker, B.M. Everett, T. Thuren, J.G. MacFadyen, W.H. Chang, C. Ballantyne,
F. Fonseca, J. Nicolau, W. Koenig, S.D. Anker, J.J.P. Kastelein, ].H. Cornel, P. Pais,
D. Pella, J. Genest, R. Cifkova, A. Lorenzatti, T. Forster, Z. Kobalava,

L. Vida-Simiti, M. Flather, H. Shimokawa, H. Ogawa, M. Dellborg, P.R.F. Rossi,
R.P.T. Troquay, P. Libby, and R.). Glynn, for the CANTOS Trial Group*

20



Canakinumab:
Fully human anti-IL-18 monoclonal antibody

=  Canakinumab is a recombinant, Py 4; '1’)'(%
human anti-human-IL-1 "&;‘:& "

o K
monoclonal antibody of the IgG1/k ’ f \ / \

isotype’

= Half life: 26 days?

= Canakinumab competitively blocks
IL-1B binding to both type | and Il
IL-1 receptors?

Light chain

= Canakinumab is approved for
several indications?:
In US and EU:
= CAPS (Cryopyrin associated periodic
syndrome)
«  SJIA (Systemic juvenile idiopathic

ari_hritis} Canakinumab structure!
In EU:

. GA (Gouty arthritis)

Heavy chain

1. Ridker PM, =t al. Am Hear J. 2011;182:587-805; 2. Moe A, =t al. ClinTher. 2014;349:1625-37
3. BEurcpean Medicines Apgency, 2015 EMA/RMCAD0T 100/P48 041; 4. Chan AC, =t al. Nat Rev Immuncl. 2010; 10:301-18 'H NOVARTIS
CRFP, C-reactive protein; L, interieukin LA ek



Cumulative Incidence (%)

0.05 0.10 0.15 0.20 0.25

0.00

CANTOS: Primary Cardiovascular Endpoint
(MACE)

The 150mg group met multiplicity
adjusted thresholds for formal
statistical significance for both the
primary and secondary
cardiovascular endpoints

—— Placebo SC g 3 months
““““ Canakinumab 150/300 SC g 3 months

HR 0.85
95%Cl 0.76-0.96 .
P =0.007 '
il 39% reduction in hsCRP
No change in LDLC
15% reduction in MACE
] | T I 1
1 2 3 4 5

Follow-up Years

Ridker ESC 2017



CANTOS: Greater Risk Reduction Among Those With Greater hsCRP Reduction

Cumulative Incidence (%)

0.05 0.10 0.15 0.20 0.25

0.00

(MACE+)

Placebo HR  [95%Cl) B

====== Canakinumab [on treatment hsCRP < median)
=== Canakinumab [on treatment hsCRP > median)

1.0 (referent]) ([referent)
477 095 (0.84-1.08) 0.47

_ 0.73 (0.63-0.83) 0.0001

T - HR 0.73
il 95%Cl 0.63-0.83
P=0.0001

for those with reductions
in hsCRP > median
at 3-months (1.8 mg/L)

T T |
1 2 3 4 5

Follow-up Years

Ridker ESC 2017
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Cardiovascular and Metabolism
Programs in clinical investigation

Stroke Prevention
MAAB8G8: Anti-thrombotic

Weight Loss Resistant Hypertension
LIKO66: SGLT1/2 Inhibitor LHWO0S0: NEP Inhibitor

!, NOVARTIS
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MAA868: anti-FXI mAb for treatment of

thromboembolic diseases
Exemplary programs in clinical investigation — cardiovascular and

metabolism
FXI is important for thrombosis but MAAB868 shows sustained anticoagulant
plays a minor role in hemostasis activity in a pre-clinical model
FXI inhibition has potential of providing efficacy Single subcutaneous dose doubles coagulation time
but with a reduced bleeding risk compared to (@PTT t by ~2x) and inversely lowers free FXI for
other anticoagulants >30 days
90 f1000’
S— s
Intrinsic pathway — / s gmo %
g % ] e 2x baseli PTT L : ;_'
& sl 4 eline M .8
o aPTT [sec) ;8
. FX | l — ——y e
w;.-i:‘i_;.:} ; A8 mrmw: Corentanticoagulants / free FXI [nM] : 8
- Thm'mbin ’ e " 3ls0 impsc: bamostasis "‘:“ Pro-0ose | ¢ - 6h post-dose } g
(dabigstaan) =1 3 SRRSO, BTSN S e L
Coagulation 0 12 5 "R U T T

Source: NIBR in-houss data.

Next steps: start of Ph 2b dose range finding study

westigational. Efficacy & safety not yel estadlished CD = catalytic domain.

. | | !, NOVARTIS
Public info available on internet



LIKO66 improves multiple metabolic

parameters & delivers significant
weight loss

LIK066 blocks LIKO66 is differentiated versus metabolic and
reabsorption of filtered weight loss competitors

glucose by SGLT1and  « poC data projected 10-15% PBO-adjusted weight
SGLT2 in the kidney, loss at 52 weeks

resulting in increased
loss of glucose through
the urine compared to

* Additional expected benefits include improved
glycemic control, lipid profile, BP

SGLT2 inhibitors * Possible reno-protective effects
LIKO66 inhibits OChange in today body weight
intestinal SGLT1 %, placebo corrected

0 2 4 6 8 10 12 Weeks

which delays/reduces
intestinal glucose

_GEJ absorption and =9
@ stimulates distal L and 2
= K cells to release -3 1
» incretin hormones 4 -

which stimulate insulin 5 4

secretion and reduce -6 1 — LIK066 (all obese)
hunger — LIKO066 (dysglycemic obese)

5.72%
6.83%

!, NOVARTIS
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LHWO090: neprilysin (NEP) inhibitor
for resistant hypertension

Exemplary programs in clinical investigation — cardiovascular
and metabolism

Patients with resistant hypertension have blood NEP inhibitor attenuated Blood Pressure response
pressure above goal despite concurrent use of 3 anti- when used in combination with 3 drugs in a pre-clinical
hypertensive agents of different classes, and have a model
~ 4-fold increased risk for cardiovascular events’

=) 180+

I [

E 1704 Placebo |

E F

o 160

§ 150 3 anti-hypertensives

o \

o 1404
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8 1304 0

2 3 anti-hypertensives + NEP inhibitor

g, 1204

ﬂ :.'_r""': T

a 110+ T o e x i A

Z High salt diet

10 0 10 20 30 40 50 60 70

Days
Next steps: start of Ph 2b dose range finding study

Source: NIBR in-house data.  Investigational. Efficacy & safety not yet established. ' Pierdomenico et al., AJH, 2005

L . . ") NOVARTIS
- Public info available on internet



Novartis rende disponibili protocolli e
risultati degli studi

’Q? u &) Clinical Trial

Kesults Database

L/ NOVARTTS ‘ Novartis pubblica sul proprio
sito www.novctrd.com le sintesi
dei report degli studi clinici

Eudra c f

ClinicalTrials.gov

Krarvice of the U5 Nationad indfitutes of Health

ClinicalStud

DataReguest.com

P | ricercatori possono chiedere
va, [ Tl'accesso ai dati dei pazienti, resi
ml - anonimi, attraverso un portale

pubblico
https://www.clinicalstudydatarequest.com

!, NOVARTIS


https://www.clinicalstudydatarequest.com/
http://www.novctrd.com/

(!) NOVARTIS Home  Clinical trial results

Clinical trial results

Novartis has long been dedicated to informing
the public about the results of its interventional

trials for innovative products.
) EXPLORE
Novartis launched the results website in 2005 becoming one of the first companies to publicly post results from Phase 2b-4 interventional trials. x ClinicalTrials.gov
The Novartis position evolved over time to include public disclosure of results from Phase 1- 2a interventional trials in patients. Clinicaltrials.gov is a registry and

results darabase of publicly and
privately supported clinical studies of

%
: ? ! human participans conducted around
iy the world.

READ MORE
i i 3 ﬂﬁ EU clinical trial registr
Drug development process Transparency position Clinical trial results ==l I b ‘y ,
.=« The EU Clinical trials register containg

Drug development begins and ends with Novartis is committed to the timely Clinical trials are fundamental to the information on interventional clinical

the patent, registration of trials and posting of results. development of innovative products. trials on medicines conducted in the

European Union (EU).

READ MORE
READ MORE READ MORE READ MORE
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CIinicaIStud}El

DataReguest.cam

HOME  STUOY SPONSORS STEP BY STER

o can view sludes lised on his sile
before creating an account.. =

Regslered Lbam, Plaasa Lagin

WY AEQUESTS | LOGIN OR CREATE AN ACCOUNT  METRICE | HELP

ARer yoi craste an SEEoun, pou tan selecl sluses
and subemit 8 resaarch progosal or enguing.. »

ClinicalStudyDataReqeest.com (CEDR) is a consortium of
clirical study data graviders, ILis a lasder in the data sharng
communy insgired 1o drive sciantific innovation and improve
medical cane by fadlitatng acoess o patent-level daa Fom
clirical atudies,

Aecess o dinical ial data provides opporlurities b conduct
further research that can help adwance madical science ar
improve palient cine. This helps ersure he datas prosided by
rassarch parlicipanta are used to maximum effect In the
creation of knowledge and understanding,

Researchars can use this sile o reques! acoess (o
anorymised palien) lavel dats andlos supporing documents
from clinical studies 10 conduct fiethar resaarnch.

Shsdy sponsors who have commitied o use this site are
Astellas, Bayer, Boahringer Ingelheim, Daiichi Ssnkys,
Etgal, GSK, Lilly, Novartis, Roche, Sanofi, Takeda, UCE snd
ViV Healthcare,

Qthar chnical trial sponsors and funders are invied 1o join with
the aim of treastiening Lo a Tuly incependant systesn which
sllows eccess to dala from clinical iriats congucted by multiple
companies and arganigations, | & hoped that such a system
will be put In plece 82 scon as posslnle,

it you &ne & atudy aponsar interestad in l|atng studias on this
sita, contact infarmation is provided har,

Submission

Researchars can submi research proposals and request
annnymigad dala Fam clivical shides lisked on BN sike

Resepchers cien also submil enguires fo some study sponsess
o ask sbaut the evelability of deta fram studies that are not
Isted on this sile,

It is alse possible bo request or acoess study documents
without patierd-level daka.

Infarmition on sponsar's criteria for listng chnical Studies.
sceassing study docurnents, and other relavant apoensar
specific information is provided in the Study sponsors seaiion

Fimd oirt-mores »

Review

Research proposals are reviawad by an Independent Review
Panal. The sludy sparsons ame nol invaleed in the decisions
meda by the panal.

Find oul mote =

Foliowing aperoval and after the ralevant sluty ecoraor or
Sponsors receive a signed Data Sharing Agroarmant, access
The date nesded Tor he ressarch s provided on a pagswaond
protacied websie,

Find out mors »
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