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BLyS: Member of the Tumor
Necrosis Factor Family and B
Lymphocyte Stimulator
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OvouaTtoAoyia

[. BLYS: B Lymphocyte Stimulator ](1999)

e BAFF: B cell Activating Factor belonging to
the TNF-Family

e TALL-1

e ZTNF4

e THANK

e TNFSF13b




BLyS: Nou Trapayeral ?

To mMRNA 1ou BLYS BpiokeTal o€ yovokKUTTAPQ,
Uakpo@aya, devopITika KUTTapa (171 TIFN-y).

210 oUdETEPOYIAa (|7 G-CSF kai | |IFN-y).

EAaxioto BLYS mRNA BpiokeTal ota T KUTTOpA KAl
KAGOAOY ota B kuTTapa.

Ta OevOPITIKA KAl T OUOETEPOPIAQ TTAPAYOUV TTEPITCOTEPO
O1aAuTté BLYS.

To BLyS tmrapdayeral JETA ATTO EVEPYOTTOINON TNG
EVAAAQKTIKNG 000U Tou NF-KB.



QuoioAoyikog poAog Tou BLYS

Ta BAFF -/- TrovTikia AEN £éxouv KAOOAOY wpipa B
Agp@okuTttapa (!!)

Agv €xouv KAOOAOY MZ B Aep@okuUTtTapa.
Agv €xouv KAOOAOY xuuIKn avooia.

Exouv avwpiya B Aep@okuTTOapa



O1 3 utrodoxeic Tou BLYS
(... ka1 Tou APRIL)
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BLYS is a critical survival factor for
transitional and mature B cells
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BLYS: O pOAOG TOU OTNV WpPINAVON
TOU B Agp@okuTtTdpou
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BLYS: O€TIKR €TTIAOYA

signals ¢

e Ty

3 |||_'_. T
aln . aUp Prysiclogical
concantration

F i
| / | Maturation
II Survival
o |
—)

NATURE REVIEWS [ IMMUR

VOLUME 2 [TULY 2002 [ 465




BLyS: Aduvapia d1acwong aTro apvnTikn
gIAoyN
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Nepicoeia BLYS: Autoavooia !

Autoantigen

dLh ologica
concantration
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[ O1 AYO MEIZONEZ p6éAoi Tou BLYS ]

1) Eivai o KYPIOZ puOuIoTAG TOU OpIBuOU TWV
AWPWV Kal WPINWV B Aep@okuTTapwy. EAEYXE
TN OlAPOPOTIOINCN TOUC KAl TO XPpOvo (wNG TOUC.

2) Eival KevTpIKOG pUBUIOTAG TNG
«UOTNPOTNTAG» E TNV OTTOIA YIVETAI N
ECAAEIYPN AQUTOOPACTIKWY B AEUPOKUTTAPWV.
PuBuilel TNV avooOAOYIKH avoXK TOUC.



BAFF d1ayoviOIaKO TTOVTIKI:
NMapa ToAAa B Asep@okutTapa

BAFF

littermates mice Control transgenic
. littermates mice
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Mackay F et al: J Exp Med 1999; 190:1697.



BAFF d1ayoviOIaKO TTOVTIKI:
YTTEPTTAACIO AENPIKWYV OPYAVWYV

Mackay F et al: J Exp Med 1999; 190:1697.



BAFF d1ayoviOIaKO TTOVTIKI:
NeppiTiOa

Control littermate BAFF transgenic mouse
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Mackay F et al: J Exp Med 1999; 190:1697.



BLYS ka1 ZEA: AvOpw1Tol Kal TTOVTIKIA

o Aunuéva etriTreda BLYS ota NZBXxNZW F1.
o Augnuéva etriTreda BLYS ota MRL/Ipr.

o ECoudeTépwon Tou BLYS oTa povréAa auta
«0gpaTrevel» 1o lupus-like voonua Toug.

e Augnuéva etritreda BLYS oTtov opd acBevwy
ME ZEA (aAAa Kal o€ GAAa auTodavood
VOO NHATO).



B cells in SLE:
Dysfunctional tolerance checkpoints

: M€oa otov MuegAo. Newly
emigrant B cells (CD19*CD10*IgM*CD27).

e Normals: 40.7% autoreactive.

: 2T Oeutepoyevn AspudLka opyoava.
Mature naive B cells (CD19+CD10IgM*CD27").

e Telwkd: 5-20% twv normal mature naive = AuToSpPACTIKA

. 25-50% twv lupus mature naive = avtodpaoTtika

Yurasov S et al. J Exp Med 2005; 201:703



BLYS (B-lymphocyte stimulator)

e A soluble ligand of the
TNF family

e BLyS plays a critical role
In promoting the auto-
reactive B cell survival
and differentiation

BLVS = B-lvmphocvte Stimulator 1. Oren DA, et al. Nat Struct Biol 2002;9:288-92
ys = b-lympnhocy 2. Cancro MP, et al. J Clin Invest 2009:119(5):1066-73

3. Miller JP, et al. J Immunol 2006;176:6405-10



Belimumab: fully human monoclonal antibody that
selectively inhibits the biological activity of BLYS
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Belimumab Inhibits Binding of BLyS to
Three Receptors

siys ()
X" 7 APRIL

belimumab

BCMA

B cell
maturation
antigen

BLyS-R3 TACI
Transmembrane
activator
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interactor

B Cell
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BLyS-targeted therapy Is restricted to early-
stage B cells in the periphery

BLyS primarily binds to BR3, which is expressed Iin
early B-cell development

APRIL dependence
Vv BR3
TACH BLyS dependence

3

BCMA = 1gG .
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Memory B cells
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spleen
Antigen-driven B-cell activation

Adapted from Cancro MP, et al. J Clin Invest 2009;119:1066—-73



Elevated BLyS levels in SLE patients correlated with high
anti-dsDNA titres and changes in SELENA-SLEDAI score

@Lys levels found to be\ K Elevated BLyS levels \ /Increased BLyS Ievelsx

elevated in patients with correlated with elevated associated with worsening
SLE? anti-dsDNA? of SLE2*
40+ 2,5 1
® Anti-dsDNA-IgG : )
7 2| P Independent | Relationship
30+ 5 Anti-dsDNA-IgA variable to increase
= £ 15 4 in SS
2 %- % BLyS level at Positive
;_% & 51 previous visit P=0.0042
. 3¢ JFed s
104 s ny ies 205 4 Change in BLyS Positive
N %“ level from P=0.0007
'r!'.;::' I . . .
o B . 0 - : t = previous visit
Normal SLE1 SLE2 normal BLyS high BLyS low
n=38 n=40 n=110 Gl ) (n=10)

AN AN y

* Multivariate analysis of the association of BLyS level with a change in SELENA-SLEDAI (SS) score
from previous visit. SELENA-SLEDAI was administered and plasma BLyS autoantibodies were

measured at baseline, 3, 6,9, 12, 18 and 24 months and at any unscheduled visits.
1. Zhang J, et al. ] Immunol 2001; 166:6-10;

2. Petri M, et al. Arthritis Rheum 2008; 58:2453—2459.




BLYyS Levels Predict Increased
SLE Disease Activity

Higher BLYS Levels in SLE Patients Directly
Correlated With Higher Anti-dsDNA Titers

B anti-dsDNA <1:10 B anti-dsDNA 21:10

Mean BLyS Level (ng/mL)

Visit (mo)

24
Petri M et al. Arthritis Rheum. 2008;58:2453-9.



Even with low disease activity, patients still
accrue organ damage

Percentage of patients with organ
damage over 5 years of follow-up
(N=298)

Disease activity over 5 years of follow-up
(N=298)

8 - 60 -
50 -
6 -
40 +
30 -
20 -

10 -

Mean total SLEDAI-2K
N
Patients with SDI >0, %

0 | | | | | | O | | | | | |
0 1 2 3 4 ) 0 1 2 3 4 S

Years in registry Years in registry

Prospective analysis of patients in the SLICC cohort recruited within 15 months
of diagnosis and followed annually for 25 years.

. " . SDI = Systemic Lupus International Collaborating Clinics/American College of
Urowitz MB, et al. Arthritis Care Res 2012; 64:132-137 Rheumatology damage index; SLICC/ACR = Systemic Lupus International

Collaborating Clinics.




Damage leads to more damage

W

Damage accrual over 15-year period

34 e Despite receiving a
cocktail of active
! therapies, all
2—

1 patients (n=73)
accrued damage

Mean total SDI (95% Cl)

) (from 0.331£0.9 to
1 l[ J[ 1.90+2.0)
0 -I- I I ]
0 5 10 15

Disease duration, years

SoC = standard of care; SDI = Systemic Lupus International Collaborating Clinics/American College of Rheumatology damage index.

Gladman DD, et al. ] Rheumatol 2003; 30:1955-1959



Glucocorticoid therapy is associated with
specific morbidities

Adjusted RR*
(95% Cl)

Osteoporotic fracture 24 1.9 (1.5-2.4) 0.0001
Coronary artery disease 21 1.7 (1.2-2.3) 0.0009
Cataracts 47 1.7 (1.3-2.1) 0.0001
Avascular necrosis 47 1.6 (1.3-2.0) 0.0001
Stroke 25 1.3 (0.9-1.8) 0.1
Diabetes mellitus 26 1.5(1.0-2.3) 0.04
Hypertension 115 1.0 (0.8-1.3) 0.7
Pulmonary fibrosis 15 1.7 (1.2-2.5) 0.006
Venous insufficiency 13 1.2 (0.7-2.1) 0.4
Cognitive impairment/psychosis 30 2.0(1.2-3.2) 0.007
Renal failure 15 1.3 (0.9-1.9) 0.2
Deforming/erosive arthritis 27 1.1 (0.8-1.6) 0.4
Scarring alopecia 28 1.1 (0.7-1.7) 0.7
Pulmonary hypertension 18 0.9 (0.5-1.5) 0.6
Malignancy 11 0.8 (0.5-1.5) 0.6

* Risk ratio associated with cumulative corticosteroid dose of 36.5 g, adjusted for age, sex and race.

Zonana-Nacach A, et al. Arthritis Rheum 2000; 43:1801-1808




Damage leads to death
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SLICC 2-7 (n=18)

10

An SDI >1,
approximately

5-years after diagnosis,
is associated with a
higher rate of mortality

I I I I I I I I I I
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Year after diagnosis

SLICC = Systemic Lupus International Collaborating Clinics

Nived O, et al. J Rheum 2002; 29:1398-1400




Mortality rates for patients with SLE
remain unacceptably high

15 =
= Qverall

— Female

—  Male

Unadjusted SMRs
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Ten-year rolling periods from 1970 to 2005

SMR = standardised mortality ratio.

Urowitz M, et al. ] Rheum 2008; 35:2152-2158




Uncontrolled disease also leads in low values of
quality of life

W

Quality of life values of SLE patients are matching those of Depression
and Congestive Heart Failure, which represent patients groups with very

high humanistic burden
SLE Congestive Heart Failure —&—Depression

100 +

80 - US Female Norm

60 -

40 -

SF-36 Score

20 -

PF RP RE MH VT BP GH SF

SF-36 Domain
BP, bodlly paln GH general health MH mental health PF, physical functioning; RE, role emotional;

Jolly M. J Rheumatol. 2005;32:1706-8







Trial design in BLISS studies

* SELENA-SLEDAI 26

Autoantibody-positive (antinuclear
antibody 21:80 and/or anti-dsDNA 230 n=865
lU/ml) BLISS-52

Treated

No active severe lupus nephritis or n=819
severe central nervous system lupus BLISS-76

1. Navarra SV, et al. Lancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930.




BLISS 52 BLISS 76
(N=865) (N=819)
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1. Navarra SV, et al. Lancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930.




Baseline characteristics of the BLISS 52 and 76
study populations

] BLISS-52 (Week 52) ] BLISS-762 (Week 76)

Belimumab  Belimumab Belimumab  Belimumab
1mg/kg+ 10 mg/kg + Placebo + 1mg/kg+ 10 mg/kg +
Placebo + SoC SoC SoC SoC SoC SoC

Event (n=287) (n=288) (n=290) (n=275) (n=271) (n=273)
Age* 36.2+11.8 35.0+10.6 35.4+10.8 400119 400114 4051111
Female, % 94 94 97 92 93 95
Asian, % 37 37 40 4 2 4
Indigenous American, % 31 34 32 13 12 13
White/Caucasian, % 29 26 24 68 71 69
Black/African-American, % 4 3 4 14 15 14
SLE duration, years* 59+6.2 5.0t4.6 5.0t£5.1 7.4+6.7 79+7.1 7.2+7.5
SELENA-SLEDAI score* 9.7+3.6 9.6+3.8 10.0+3.9 9.8+4.0 9.7+3.7 9.5+£3.6
ANA >1:80, % 92 94 95 92 95 90
Anti-dsDNA >30 IU/mL, % 71 77 75 63 63 66
Prednisone, mg/day*t 11.9+7.9 129+ 8.6 13.2+9.5 9.4+8.9 8.7+7.6 8.4+7.9
Prednisone >7.5 mg/day,%t 67 71 70 46 48 44
Immunosuppressives, % 43 42 42 56 57 54

* Mean £ SD. T Prednisone or prednisone equivalent.
ANA = antinuclear antibodies; dsDNA = double-stranded DNA;

SELENA-SLEDAI = Safety of Estrogens in Lupus Erythematosus National Assessment— 1. Navarra SV, et al. Lancet 2011; 377:721-731;
Systemic Lupus Erythematosus Disease Activity Index; SoC = standard of care. 2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930.




Phase 3

Medication Use at Baseline

I

BLISS 52 BLISS 76
(N=865) (N=819)
S: Steroid  IS: Immunosuppressant  AM: Anti-malarial
40,
35+
< 204
S 25.
2 20;
2 151
& 10
5.
. & &
Y v
@

1. Navarra SV, et al. Lancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930.




Primary Endpoint:

SLE Responder Index (SRI) Response Rate at Week 52

Primary measure
of clinical
improvement

No significant
worsening in any
specific organ
system

v

SRI

No worsening of
overall patient
condition as
assessed by
physician

SRI responders had to meet all 3 criteria

1. Petri M, et al. N Engl J Med. 2005;353:2550-2558.
2. Hay EM, et al. QJ Med. 1993;86:447-458. 4. Navarra SV, et al. Lancet. 2011;377:721-731.
3. Furie R, et al. Arthritis Rheum. 2011;63:3918-3930.
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Primary Endpoint for Phase Ill Trials: SLE
Responder Index (SRI) Response Rate at Week 52

SELENA-SLEDAI BILAG®

PGA

No new BILAG A
or
2 new BILAG B
organ domain scores?3

24-point reduction in
SELENA-SLEDAI score?

No worsening
in PGA
(<0.3-point increase)?45

SRI

SRI responders had to meet all 3 criteria

SELENA-SLEDAI=Safety of Estrogens in Lupus Erythematosus: National Assessment Version of the Systemic Lupus
Erythematosus Disease Activity Index; BILAG=British Isles Lupus Assessment Group; PGA=Physician’s Global Assessment
1. Petri M, et al. N Engl J Med. 2005;353:2550-2558.

2. Hay EM, et al. QJ Med. 1993;86:447-458. 4. Navarra SV, et al. Lancet. 2011;377:721-731.
3. Furie R, et al. Arthritis Rheum. 2011;63:3918-3930.

Confidential: For Training Purposes Only — NOT FOR AFFIRMATIVE USE



Yriepoxn tou belimumab otnv eniteuén KAWIKAC
avrtanokptonc (SRI) oe oxgéon pe to SoC

] Placebo + SoC

e [] Belimumab 1 mg/kg + SoC
60 - 57.6%* [ Belimumab 10 mg/kg + SoC
E 50.6** 51.5%*
S 50 -
()]
©
€ 40 |
)
(7]
S
S 30 -
(7]
o
- 20 A
o
7))
10 -
0

BLISS-52 BLISS-76 Pooled: BLISS-52 & 76 HDA subgroup

» Significantly higher response rates were observed in patients treated with belimumab 10 mg/kg +
SoC compared with those who received placebo + SoC (P<0.05)3

* P<0.05; ** P<0.001 1. Benlysta® (belimumab) SmPC. GlaxoSmithKline (UK). May 2012;

2. Navarra SV, et al. Lancet 2011; 377:721-731;

HDA = high disease activity, SoC = standard of care, 3. Furie RA, et al. Arthritis Rheum 2011; 63:3918—-3930;
SRI = Systemic Lupus Erythematosus Responder Index. 4. van Vollenhoven RF, et al. Ann Rheum Dis 2012; 71:1343-1349.




Restrictions in the use of SoC therapies

Can increase dose Maximum of baseline or Week 16
No new immunosuppressive No new immunosuppressive
A A
0 \We N
Immunosuppressive *
16 Study week 76
Can increase dose Maximum of baseline or Week 16
Can add new antimalarial No new antimalarial
) A g A N
Antimalarial 5 16=& 3
24 Study week
Any dose for Within (<) 25% Within (<) 25%
SLE disease or 5 mg of No or 5 mg of No
activity baseline dose increase  baseline dose  increase
A N /_/H A
_ "Wa N s N N
Prednisone $ ¢ —
0 16 24 44 52 68 76
Study week
BLISS-521 and to Week 52 to Week 76

1. Navarra SV, et al. Lancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930.




BLISS-76: Modified SRI data at Week 52

W

M Placebo + SoC H Belimumab 10 mg/kg + SoC - ~N

. Clinical data summary
SRI at Week 52
40 - A
9.7 -
Trial Placebo Belimumab A P-value
35 - + SoC + SoC
BLISS-52! 43.6% 57.6% 14  0.0006
30 -
] BLISS-762 33.5 43.2 9.7  0.02
o
..‘§ 25 - A11.9 Pooled®> 38.8 50.6 11.8 <0.001
S o v,
B 20 -
©
(a¥
15 -
10 -
5 _
0 -

SRl 4 SRI'5 SRI 6 SRI'7 SRI 8

1. Navarra SV, et al. Lancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930;

3. van Vollenhoven RF, et al. Ann Rheum Dis 2012; 71:1343-1349.



BLISS-76: Modified SRI data at Week 76

M Placebo + SoC M Belimumab 10 mg/kg + SoC

Patients, %

SR 4 SRI'5 SRI 6 SRI'7 SRI 8

Furie RA, et al. Arthritis Rheum 2011; 63:3918—3930.



Benlysta reduces flares

W

v Mewwpévoc kivbuvoc e€dposwv aveEaptnta tnec KAWIKAC avtarmokplonc SRI

v' Katd 1o 2° oo HEPOC TwV MEAETWV N MEiwon Twv cofapwv eEAPOEWV oTNV
opada tou belimumab npoogyyloe to 50%

eees Placebo =-=<1 mg/kg —10 ma/ka
HR: 0.71 HR: 0.64
0.30 - p=0.0100 p=0.0011

0.25
0.20 -
0.15
0.10
0.05

OOO-r’f, T 1 — T T T T T 1
0 4 8 12 16202428323640444852

Cumulative Probability

1. Navarra SV, et al., /_ancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011 63:3918-3930.




BLISS-52 and BLISS-76

Renal Flare Rate Over 52 Weeks

Placebo M Belimumab 1 mg/kg B Belimumab 10 mg/kg

5 -
4 -
3 -
2 -
) B
0 - | |

n=562 n=559 n=563

aRenal flares as defined by Alarcon-Segovia D et al. Arthritis Rheum. 2003; 48: 442-54
Dooley MA et al. Lupus 2013 22: 63




Benlysta reduces fatigue

W

® FACIT-Fatigue scores were significantly improved with Benlysta 10 mg/kg

® Fatigue is one of the symptoms most commonly reported by patients
with SLE

== Placebo + SoC

(<)}
1

= Belimumab 10 mg/kg + SoC

k k%
k%

+

Q
-
o0
T o
ﬁ = ok - 4.07
G &4 P=0.004
E g (n=305)
£ £€3

o
% &=
S o2 1.80
S g (n=287)
c 1
O
()]
2 0

0 4 8 12 16 20 24 28 32 36 40 48 52
** p<0.01; *** P<0.001 Study week

HDA = patients with high disease activity at baseline, low complement factor 3 (<90 mg/dL)
and/or complement factor 4 (<16 mg/dL) and anti-dsDNA >30 IU/mL at baseline.

van Vollenhoven RF, et al. Ann Rheum Dis 2012; 71:1343-1349.



BLISS 52 and BLISS 76

Immunoglobulin and Anti-dsDNA

lgG (N=1684) Anti-dsDNA (N=1168)
ssesecePlaceho ==e { mglkg =10 mglkg

Study Week Study Week
Anti-dsDNA at baseline
# p < 0.001

1. Navarra SV, et al. Lancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930.




BLISS 52 and BLISS 76

Complement
C3 (N=758) C4 (N=944)
ssee Placebg == 1 mg/kg =10 mg/kg
) -
(&)
© -
£
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R :
c (4
e - ....l.............-....'.............
8 ...00000
EO'I‘IIIIIIIIIII&F_'l‘Iml.llllllllllll
0 4 812162024283236840444852 0 4 8 1216202428323640444852
Study Week Study Week

#p<0.001 +p<0.01 *p<0.05

Low complement at baseline

1. Navarra SV, et al. Lancet 2011; 377:721-731;
2. Furie RA, et al. Arthritis Rheum 2011; 63:3918-3930.




S52 and BLISS 76

N rmalization of Serological Activity

v

60 H Placeboe H1mgkg B 10mg/kg

50 -

40

30+

Normalized (%)

20

10+

0._ S Y S S S N S N S — (S T —

lgG Anti-dsDNA C3 C4
(N=575) (N=807) (N=571) (N=723)
#p<0.001 +p<0.01 *p<0.05
Abnormal at baseline and assessed at Week 52 (n)



Changes in corticosteroid use during
Weeks 40-52

] Placebo + SoC
B Belimumab 10 mg/kg + SoC

Pooled trial populations

0 o A N O
'l

10 -
12 -
14 -
16 -+
18 -+
20 -

* Corticosteroid tapering was not mandated in the study protocol and was performed at the
investigators’ discretion®?
* Dose increases beyond defined limits resulted in patients being defined as a treatment failurel?

P=0.045

Percentage of patients reducing
steroid doses from baseline dose
>7.5 mg/d by 225% to <7.5 mg/d

1. Benlysta® (belimumab) SmPC. GlaxoSmithKline (UK). May 2012;
2. van Vollenhoven RF, et al. Ann Rheum Dis 2012; 71:1343-1349.




Increase in Steroid Use Over Time

BLISS 52 BLISS 76

ssese Placehg =oee mgfkg e 1 (] mgfkg

Patients (%)

T T T T T T 1 T 1
12 16 20 24 28 32 36 40 44 48 52 (0 4 8 16 24 323640 4852566064687276

Study Week Study Week
#p<0.001 +p<0.01 =2p<0.05

=
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Clinically meaningful improvement in the BLISS
trials

Belimumab 10

Placebo + SoC mg/kg + SoC
n (%) n (%)
SELENA-SLEDAI 16 67 (15.3) 95 (21.2) 0.01
reduction of 7 from
baseline
SELENA-SLEDAI 8 91 (31.7) 120 (39.3) 0.01

reduction of 4 in high
disease activity

subgroup

FACIT-Fatigue, n 8 553 547 0.005
(median (1.5) (3.0)

improvement)

BL = baseline; SS = SELENA-SLEDAI. Doria A, et al. Ann Rheum Dis 2012; 71(Suppl3):535.



Which patients achieved
greatest clinical benefit?

Univariate and multivariate analyses of pre-specified subgroups
were performed to identify baseline disease characteristics
associated with the SRI response

a2 ? N

van Vollenhoven RF, et al. Ann Rheum Dis 2012; 71:1343-1349.



Patients with high disease activity show better
response

Placebo Belimumab 10 mg/kg

better better
Primary analysis All (N=1,684) e =
>10 (n=877) ' .
SELENA-SLEDAI <9 (n=807) I *
» >30 1U/mL (n=1,168) : -
IR <30 1U/mL (n=516) ——
Low (n=758) ; ——
I = Normal/high (n=926) J *
Baseline - il
. Low (n=944) : — .
d Isease = Normal/high (n=740) —Hl— ¥
activity . Yes (n=1,453) i -
Steroids No (n=231) —— *
. >7.5 mg/d (n=976) 1
Steroid dose <7.5 mg/d (n=708) : |
Immunosuppressive Yes (n=820) !
use No (n=864) |
Yes (n=1,100) ;
Antimalarial use No (n=584) !
| | | 1
0.25 0.5 1 2 4
* p<0.1 Odds ratio

SELENA-SLEDAI = Safety of Estrogens in Lupus Erythematosus National Assessment—
Systemic Lupus Erythematosus Disease Activity Index; SRI = Systemic Lupus
Erythematosus Responder Index.

van Vollenhoven RF, et al. Ann Rheum Dis 2012; 71:1343-1349.






Adverse event profiles were comparable Pooled

in both treatment arms

At least one:
Adverse event
Serious adverse event
Severe adverse event
Discontinuation due to adverse event
Common adverse events (occurring in >10%)
Headache
Upper respiratory tract infection
Arthralgia
Nausea
Urinary tract infection
Diarrhoea
Fatigue
Serious adverse events (occurring in >1%)
Pneumonia
Pyrexia
Urinary tract infection
Cellulitis
Other events of special interest
Depression
Suicidality T

92.4

15.9

15.4
7.1

20.7
19.3
16.6
12.1
12.1
9.2
10.4

1.5
0.4
0.6
0.3

3.7
0.1

528&76
Phase Il

92.7

17.4

15.3
6.7

21.1
17.5
16.2
14.7
12.9
11.9
9.8

0.9
1.3
0.7
0.1

5.2
0.1
1. Benlysta® (belimumab) SmPC. GlaxoSmithKline (UK). March 2012;

2. Wallace DJ, et al. Ann Rheum Dis 2011; 70:318;

T Based on Karassa FB et al. Ann Rheum Dis 2003; 62:58—60.

3. Wallace D, et al. ACR 2010 Annual Meeting; Poster.



Similar rates of infection were reported Pooled
52876

in both treatment arms Phase I

Patients with >1:

Adverse event infection in general 66.7 69.9
jg\cls:]steineuvai?(’)cr:nfectlon resulting in 1.0 0.6
Serious and/or severe adverse event infection 6.7 5.9
Adverse event infection of special interest
Cellulitis 6.4 6.4
Sepsis 0.4 0.9
Fungal 3.3 2.5
Herpes infections 8.0 6.5
All respiratory 48.4 51.9
Lower respiratory 8.6 12.0
Possible opportunistic 0 0.3t

1. Benlysta® (belimumab) SmPC. GlaxoSmithKline (UK). March 2012;

1 One report of Acinetobacter bacterium and one of 2. Wallace DJ, et al. Ann Rheum Dis 2011; 70:318;
disseminated cytomegalovirus. 3. Wallace D, et al. ACR 2010 Annual Meeting; Poster.




Infusion Reactions for the First 6 Infusions

B Placebo B 1mgkg [l 10 mg/kg

—

O = NWDI2OOO N OO

Infusion Reactions (%)

1 2 3 4 5 6
Infusion #



Belimumab Plus Standard Therapy
o Y& Over 7 Years in Patients with SLE

Ginzler EM et al, ) Rheumatol 2013




Decreased frequency of flares

W

P
=
|

7%\
2%
Ill_-_°

3-4 4-5 5-6 6-7
Years of Bellmumah Treatment

Patients With
Severe Flare, %
)

B Double Blind Belimumab-Treated Patients
100 - ,
ﬁ ED i ] 70%
g E-E I \
wg 60- ! 40%
8 40 - |
o I I
o 20 - I
0 - |
I 1-2 2-3 3-4 4-5 5-6 6-7
nf= 86 235 : 250 203 186 171 158 141
|
1
|
|
|
|
I

0-1

*Flares measured by modified SLE Flare Index

Ginzler EM et al, ] Rheumatol 2014 ;41:300-7



Real-world data:
%0 OBSERVE study




Baseline patient characteristics

Baseline characteristics (N=501)

Mean age, years 41.3

Gender, % Female 89
Ethnicity, % Caucasian 53
Black/African-American 24
Hispanic 18
Other 5
Diagnosed with SLE <5 yrs ago, % 56
Severity* of SLE at belimumab initiation, % Mild 3
Moderate 77
Severe 20
Concomitant SLE medications, % Oral steroids 78
Antimalarials 70
Immunosuppressants 61
NSAIDs 16

Mean prednisone equivalent dose at belimumab initiation 19.9 mg/day

Collins CE, et al. Arthritis Rheum 2012; 64:51109
* Severity was assessed by physicians using clinical judgment. Askanase AD et al. Rheum Dis Clin N Am 2014; 40 : 507-517.




Changes in commonly involved organ domains

100

response, %
w S o O 9 0 O
o O o o o o o

N
o

Proportion of patients with a clinical

10

N= 390 321 269 266 168

m >80% improvement

B 50-79% improvement

20-49% improvement
<20% improvement
No change

= Worsened

Collins CE, et al. Arthritis Rheum 2012; 64:51109
Note: Only the top 5 individual clinical manifestations are presented. Askanase AD et al. Rheum Dis Clin N Am 2014; 40 : 507-517.




Clinical practice evidence of steroid-sparing
effect

Patients (N=386)
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% patients with any dose % patients with complete
reduction discontinuation of steroids

Collins CE, et al. Arthritis Rheum 2012; 64:51109
Askanase AD et al. Rheum Dis Clin N Am 2014; 40 : 507-517.




JUMTTEPACHOTO

W

e To Benlysta amnoteAel tnv 1n eykekpLpevn BLloAoyLkn

Beparmneia mov otoyeVel ldLkA otnV noBoyevela tou ZEN
e H npooBnkn tou otn ouppatikn Beparmneio odnyel o€

— BeAtiwon NS KAWLIKAC & OPOAOYLKNC EVEPYOTNTOC

— Melwon Tou KvdUVoU UTIOTPOTIWV

— MElwon TNE S00NC KOPTLKOOTEPOELOWV KoLl

— BeAtiwon tou atoBrpatoc komwonc & rnototnTtac (wNG
e JUupBAAAeL oTn cuyxpovn, TToAVETtieON dLaxeiplon Twv

acBevwyv pe ZEA (peiwon evepyotntac aAAd Kot tpoAndn
UTTOTPOTIWV)



AocBeveic movu eival mBavov va wdpeAnbouv amno
1o Benlysta

W

e Eppevouoa evepyotnta apd tTn Abn cu uBatikng aywyng
— METPLA EWC LPNAN evepyOTNT
— vnAotepn evepyotnta (SLEDAI > 8) oxetiletal pe
LEYAAUTEPN AVTATIOKPLON, LOLwC av oxeTileTal LLE
opoloyikn evepyotnta (Betika anti-dsDNA, xapunAo
CUUTANPWHA)

— aduvaplo pelwong Koptlkootepoeldbwy o€ <7,5
mg/nuepa
e YPnAoc kivbuvoc e€aposwv
— LOTOPLKO OUXVWV EEAPOEWV
— UTTOAELTTOMEVN KALVLIKH + OpOAOYLKA EvEpYOTNTA

Pamfil C, Fanouriakis A, Boumpas DT. Reviews in Health Care 2012; 3(3): 209-222.



