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La rhumatologie au XXIe siecle:
une science clinique
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Pole de Pathologies rhumatismales
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L’arthrite enflamme les articulations




| es maladies rhumatismales inflammatoires
ne sont pas rares

60.000 Polyarthrite rhumatoide

40.000 Spondyloarthropathies

10.000 Connectivites, vasculites, varia
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L'arthrite provoque du handicap
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L’arthrite peut réeduire I'espérance de vie

Lupus érythémateux disséminé severe
80% survie a 15 ans
Mais, maladie qui concerne la femme jeune

Donc, 1/5 probabilité de décéder a 35 ans si
la maladie commence a 20 ans...



Les progres engrangeés

Mieux mesurer
Mieux imager
Mieux comprendre
Mieux soignher

Approche globale



_T---_ - Mesurez tout ce que vous pouvez et rendez

mesurable ce qui ne l'est pas encore
Galileo Galilei

Mieux mesurer
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Mini-arthroscopie



Hyperplasie synoviale



Biopsies synoviales
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Signature moléculaire

Genes Profil d’expression de nos
40.000 genes peut étre
etudié sur... un cm?!

Protéines
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Mieux comprendre la PR
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IL1

IL6
TNF

CD20
CD28

Une déferlente thérapeutigue

anakinra
canakinumab
tocilizumab
infliximab
etanercept
adalimumab
golimumab
certolizumab
rituximab
abatacept

Kineret
Ilaris
RoActemra
Remicade
Enbrel
Humira
Simponi
Cimzia
MabThera
Orencia

Amgen
Novartis
Roche
Merck
Pfizer
Abbott
Merck
UCB
Roche
BMS



Mieux comprendre le lupus

> CD20/CD22

APOPTOTIC CELL DNA B-CELL

Cytokines
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Les traitements ciblés du lupus

BLYS
IFNa

IL6

CD20
CD22
CD28

belimumab
kinoid IFN
sifalimumab

rituximab
epratuzumab
abatacept

Benlysta

MabThera

Orencia

HGS-GSK
Neovacs
Astra-Zeneca
Centocor
Roche

UCB

BMS



Eviter les glucocorticoides

Glucocorticoids
targets

Brain/CNS:
Depression
Psychosis

Eye:

Glaucoma
Endocrine system:
{ LH, FSH release
1 TSH release

1 GH secretion
GI tract:

Peptic ulcerations

Carbohydrate/lipid metabolism:

T hepatic glycogen deposition
peripheral insulin resistance

T gluconeogenesis -

T free fatty acid production

Overall diabetogenic effect

Adipose tissue distribution:
Promotes visceral obesity

Cardiovascular/Renal:
Salt and water retention
Hypertension

Skin/muscle/connective tissue:

Protein catabolism/collagen breakdown

Skin thinning
Muscular atrophy

Bone and calcium metabolism:
{ bone formation

! bone mass and osteoporosis
Growth and Development:

1 linear growth

Why patients
hate them

Immune system:
Anti-inflammatory action
Immunosuppression

Why physicians love them




T--1l7--. C'est bien pour un malade de se sentir mieux;
““-._ mais c’est mieux pour un malade de se sentir bien
Maxime Dougados

Approche globale

De nouveaux acteurs

Parameédicaux WOfld
Associations de patients Lupus Day
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Une science clinique élégante

Les acquis Les défis

Clinimétrie rigoureuse Mieux prédire
Imagerie performante Gueérir
Mécanismes elucidés Prévenir

Traitements ciblés

Dans la vie, rien n’est a craindre;

tout est a comprendre
Marie Curie



Témoignage

Madame Sabrina Della Riva
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Vers un diagnostic et des traitements
plus performants

Professeur Bernard Lauwerys

Faculté de médecine et médecine dentaire
Institut de recherche expérimentale et clinique
Pole de Pathologies rhumatismales
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Challenge

Traitements des maladies réfractaires :
Agents biologiques

Evaluation des patients:
Examen clinigue, radiographies, tests sanguins



Challenge




longer au coeur des maladies grace
aux nouvelles technologies

Responders

Moderate Poor "™



Nos themes de recherche
Diagnostic précoce de la polyarthrite rhumatoide

Evaluation de la sévérité de’larthrite et des besoins
thérapeutiques

Prediction des réponses thérapeutiques

Individualisation des décisions diagnostiques et
thérapeutiques



Diagnostic précoce

12
—a&— Delayed treatment (DMARDs after a median 123 days)

10 —li— Early treatment (DMARDSs after a median 15 days)

Median Sharp Score £ SE

0 6 12 18 24
Time (Months)



Diagnostic

MIC

SA

OA

Color Key

-1 0
Value

SLE

RA

Probe
set

21275t

recoce de larthrite

Puce de basse densité

Utiliser les signatures
moléculaires délivre un
diagnostic ‘correct’
dans 90% des cas

Vers un diagnostic
moléculaire de [ arthrite




Prédiction des reponses thérapeutigues

Profil de réponse au traitement dans la polyarthrie
rhumatoide

Bonne réponse : 30%
Réponse moderée : 40%
Pas de reponse : 30%

Peut-on prédire la réponse avant’linstauration du
traitement ?



ffets des traitements

Inhibition Induction
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diction des reponses thérapeutigues

o I

Pr

A Responders Non responders B

Genes prédisant
I'absence de reponse
aux agents bloquant

le TNF

Ces genes font du
sens !

Induits par TNF a,
IL1 +/-IL17




Prédiction des reponses thérapeutigues

CYTOKINE: KINOID:
rHu IFN-alpha IFN-K

IM ADM INISTRATION

. Emulsion Adjuvant

Inactivation
&
Conjugation

KLH Self polyclonal anti-IFN-alpha antibodies

(carrier protein)
Target multiple epitopes
Neutralization of 13 IFN-alpha subtypes
Specific to IFN-alpha: no cross-neutralisation IFN-beta, -
gamma
No blocking anti-Ab antibodies (ADA)
Broad and sustained efficacy



rédiction des reponses thérapeutiques

Anti-IFNa Geometric Mean Titers (GMT) in IFN-K immunized patients

25100 -
20100 -
30 ug
(n=3)
E 15100 - 60 g
2 (n=6)
% 10100 —120 ug
< (n=6)
240 pg
5100 (n=6)
100 - : : : : : : .
0 10 20 30 40 50 60 70

Weeks after first injection
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Préd

ction des reponses thérapeutigues

Anti-KLH antibody titers (U/L)
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Challenge

Les technologies actuelles permettent d’obtenir une
caracterisation fine de situations individuelles de
patients souffrant de pathologies rhumatismales

Traduction clinigue: démarche diagnostigue
classique—> diagnostic moléculaire

Collaborations cliniciens — scientifiques — statistiens
/ multicentriques



Chaire UCB-UCL

Validation de marqueurs diagnostiques et
théeranostiques permettant d’optimaliser les soins
prodigués aux patients souffrant de rnumatismes

Inflammatoires

Mise au point d’'un microdamier de basse densité
permettant de prédire sur base individuelle la
reponse aux traitements
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Merci pour votre attention !



Monsieur Didier Malherbe

UCB - Vice President Public Affairs
UCB Belgium - Administrateur délegue
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UCB's vision

We aspire to be

the Patient-Centric
global biopharma-
ceutical leader

- ~e~vming

Ta

Creativity

3 We aspire to be
the Patient-Centric
' global biopharma- N
| ceutical leader R toabilicy g
transforming B
the lives of people
with severe

» A
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e
W< . diseases
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Focusing on severe diseases in
Immunology and the Central Nervous System

UCB: A patient-centric biopharma leader

2011 revenue: €3.2 billion

More than 8 500

employees globally

Operations in more than 40
countries

R&D Spend: 249%0 of
revenue

Listed on Euronext

P

3 I'I A
f ] ot i
H i & L}
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L Stephanie, living with rheumatoid arthritis
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UCB: reinventing itself, leveraging a solid
heritage

- SCHWARZ
A W ey PHARMA
, B
- 1972: A new :
b state-of-the-art 2006: UCB Beyo nd
eEEe Eiierual R&D center in 1990s: approval of acquires German
] T Braine-I'Alleud, Keppra®, pharma company Combine leadership
UCB in Brussels Belgium a novel Schwarz Pharma in antibody research
: anti-epileptic . & chemistry
: expertise to better
treat severe diseases

1952: UCB

i\ £30
discovers Atarax® J\\/}\‘

U.S. license CELLTECH =

awarded to Pfizer e - : o
: 3 2004: UCB mmzl{r .
~ ZY‘I'LGC acquires British vL“.:ngrﬁ!'

" \ : biotech company : _JNEI.II]I'D

v, - 1980s: UCB Celltech ol

‘l-r = registers its novel : : Launch of Cimzia®,

-~ - antihistamine : : : Vimpat® & Neupro®

e : : : Zyrtec® (CVN)
1936: UCB enters : ' ' :

the United States

1928 1936 1952 1972 1980s 1990s 2004 2006 2008-2010 Beyond

Chemical Group |||]|:> Primary Care Pharma |[||:> Specialty Bio-pharma
/&
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Managing the pressures of the current
pharma s Mmodel

- N
Competition [
|ntensifies res
\ /
FoQ .2
EH UCL
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Significantly increasing average R&D spend
per NME

Average R&D spend per FDA Approval
: o
(small molecules and biologics) 2 400 $Mn

1,626 $Mn

431 $Mn

240 $Mn

49 $Mn 125 $Mn 107 $Mn

%g‘i 1975 1980 1985 1990 1995 2000 2005 2009

’ h‘ E‘h:'f' * Average R&D spend per NME defined as 5 year laggiserage R&D spend divided by sum of present déMiblE and BLA approvals

UCL Note:  Biologics included only from 1986 onward, ligics approvals assumed negligible in prior periods
universitt.: Source:  McKinsey analysis, NME data from multipldfications and statistical sourcebooks Industry Régend data from the LOUVAIN

catholique

deinte il Pharmaceutical Research and Manufacturers of AmeikRMA Annual Membership Survey, 2006. 59



>1.7 million new
patients treated

Intense revenue

growth
‘The company
I am proud to work
for and where
I can have impact’
eh ucL
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A turning point

Launching of 3 new medicines for patients with severe diseases

" Neupro

'Rotigotine transdermal patc

fﬁi
r 1 )
ot
ch ucL
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Patients at the heart of all strategic decisions

Strategy

Everything we do starts with a simple question:
"How will this make a difference to the lives of

people
r 1 @ living with severe diseases?"
‘e"'_
|+|:h ucL
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Providing solutions beyond novel medicines

Online support through
online communities
and educational websites
LRI

Patient
summits

................

o w el
Fit. i
Pl :

B~ cwe
B

Product design & e-health

Employee support of
local patient initiatives

Patient and caregiver
scholarship programmes

REACHING
BEYOND

BOUMDARIES

(et S

-

’ I:h‘ % Daily support to patients _ R
UCL = . ,
‘ e [ FonDATION [RITAVZATY

de Louvain
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R&D investors in Belgium
The 2011 EU Industrial R&D Investment Scoreboard
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R&D per employees (000 EUR)

An R&D leader in Europe

80,00 -
70,00 A
60,00 A
50,00 -
40,00 -
30,00 -
20,00 -
10,00 - | I | |
,00 T 1 1 T 1 T T
N é\(g’ & & L & &S 6 \o"ﬂ S (00 Qﬁ\ Q)'o* o"’o & 3 \\\e 40 5 $®Q Q-o*
S é,g\/ NI & ¢ ¢ ¥ & @Q,o AN N
& ¥ P S O & &F N S
) ’Z>+ S o ?B W© <
(\Q Co\ 2 &Y\
2 2
&
0
&/
= Top 50 EU companies by R&D/Employees,
UCL the 2011 industrial R&D investment scoreboard
catheliaue European Commission, Oct 2011 LOUVAIN

de Louvain
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Global presence
«

Brussels: Headquarters

> 140 cooperation agreements
with most Belgian universities

UNIVERSITE
LIBRE
DE BRUXELLES

but Belgium as main
hub »

UcL Universiteit o
i’:LﬁTﬁE‘@)} w A:;:‘:\Zf;:r; UN%TEIT
de Lowvain ™, GENT
k1 .
"“J:iiZ;:l_lﬂ y \lj:Jiiersiteit
Brussel
{éﬁ
r 1 N
%
b %7 . . .
ch' ucL About 2 000 people working in Belgium
\ | 4= SR  ovvann
e Louvain
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Cutting-edge research and science to meet
unmet patient needs

Two main Research Centers

World-class expertise in selected
therapeutic areas and disease
mechanisms

Connecting science in new ways -
chemistry (small, chemically-
derived molecules) and biology
(large antibody-based molecules), to
leverage the potential of these two
disciplines

New biologics
R&D centre -
Slough, U.K.

“Open innovation” model based
on strong partnerships with other
biotech companies and prominent

universities
PN p
r 1 s@j Braine-I’Alleud, Belgium
S
ch uc
‘ ‘ ol [ FonDATION [RITAVZATY
de Louvain
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Open innovation at UCB
more than 400 partnerships in the world

TR /VAMLLENNUM

) Inflammatory diseases
Research Partnerships

UCL ;&\

; e U o |

Wniversite § Ej Neurocom
cathaoligue ‘\:r_r i
dhe Louvain Neurodegenerative  Ciples

Diane diseases CNS Research

CNSresearch I I

Regional Grants

AP
universitatbonn 8
Lo e

aves
Prmbes Mwwa  Tedras
Urverad o Federal Ministry
‘NeuroAllianz of Education
consortium

and Research

Public support

Université
catholique
de Louvain

" ek, uc
W

AMGEN

Sclerostin
Bone loss disorders

WILEX

Focused Cancer Therapies

oncology

h: LoIIE

Movement
disorders

[I—
D MALNONEDICS, INC

Epratuzumab
Autoimmune disease (SLE)

Cyclofluidic

7N

Technology drug discovery

Strategy Board

HOINZNN[GIILOUVAIN
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Strong early and late stage pipeline

Phase 1 Phase 2
Central Yo
eveld
Nervous indications
System
Immunology

;”gi
&

",

ucC

Université
catholique
de Louvain

CDP7851
(anti-sclerostin)
Fracture healing

@proecc
oo A
(anti-116) RA

! Developed by Synosia/Biotie

Phase 3 Filed

Vimpat®
Several
indieations

brivaracetam

Epilepsy
Adj. therapy

Cimzia®
Several
indications

eptatuzumab
Lupus (SLE)

COPYRGT
(anti-sclerostin)
OSsteoporosis

HOINZNN[GIILOUVAIN
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Epratuzumab in systemic lupus erythematosus
(SLE)

Phase 3 programme on-going - first results H1 2014

UCB holds world-wide rights for auto-immune indications

Phase 3 programme currently recruiting

> Primary endpoint
To confirm the clinical efficacy of epratuzumab by the % of subjects
meeting treatment response criteria at Week 48 according to a
combined response index build primarily around BILAG

A
WAL

Renee, living wit lupus

Phase 3 N _
Results H1 2014

§
A
574 In licensed from Immunomedics, Inc., May 2006

. ‘ gr‘nrﬁf: HOINIVNNOIN|LOUVAIN
de Louvain
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Sclerosteosis — An inherited high bone mass disorder with
massive bone overgrowth throughout life

Bone deposited is: \ j ’ |
extremely “ n =
_ strong : q ') 1 .
deposited in a F - "7

normal manner

Normal Sclerosteosis

Bone Dysplasia Sclerosteosis Results from Loss of the SOST Gene Product,
a Novel Cystine Knot-Containing Protein
Brunkow, M.E. et al.

Am. J. Hum. Genet. 68(3): 577-589, 2001
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UCB
Ambassador of Belgium

1. A prominent location (Brussels, Capital of EU)
2. A unique academic and industrial network (UCL,...)
3. A highly qualified and productive workforce
4. A favorable public opinion
5. A competitive tax environment
UIE uézl' [FoNDATION R I
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2007 :
JNJ - Pilot Plant Geel
Investment of 130 mio €

2007 :
JNJ — Distribution Center Courcelles —
Investment of 40 mio € +340 FTE

.

2007 :
GSK Bio — Quality Control Wavre
Investment of 150 mio €

A

2008 :
Pfizer — LLN R&D Center Animal Health
Investment of 40 mio €

ince 2006 in Belgium

2009 :
Genzyme — Biomanufacturing - Geel
Investment of 49 mio € +80 FTE

2009 :
Baxter — Biosciences Lessines
Investment of 50 mio € +120 FTE

2009 :
UCB - BioPilot Plant Braine
Investment of 65 mio € +100 FTE

£

2010:
JNJ — Distribution Center - La Louviere
Investment of 49 mio € +110 FTE

2010:
GSK Bio —HQ - Wavre
Investment of 80 mio €

2010:
Pfizer — Puurs + Zaventem
Investment of 61 mio € + 190 FTE

2010:
Baxter — HQ — Braine L’Alleud
+ 50 R&D FTE

2011 :
Genzyme Geel
Investment of 250 mio € + 150 FTE
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UCB: Changing the world everyday

We aspire to be
the Patient-Centric
. global biopharma-
e | ceutical leader

transforming
‘k the lives of people

with severe
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Conclusion

Monsieur Benoit Cerexhe

Ministre de I'Economie, de I'emploi, du commerce extérieur
et de la recherche scientifique
de la Région de Bruxelles-Capitale
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