PATRAS UNIVERSITY HOSPITAL

Tofacitinib: véa BepaTreuTIKN
mpoofyyion otnv PA ue otéxo 10
gvOokuTTdapio povotrati JAK-STAT

2uvedplo ENMNEMY

4 louv, P6dog ] Aaouong AnurTpng )
Ettikoupog kabnyntrig NaboAoyiac/PeupaTtoAoyiag
latpikr) ZxoAn MNMavetmoTnuiou MNarpwyv


http://www.google.gr/imgres?imgurl=http://blog.edu.gr/wp-content/uploads/2009/02/upatras_logo.jpg&imgrefurl=http://blog.edu.gr/archives/213&usg=__FE26s0vuqb1BktcNHQnCtjglfUQ=&h=205&w=205&sz=15&hl=el&start=2&zoom=1&um=1&itbs=1&tbnid=wKzVfhdcFnYV-M:&tbnh=105&tbnw=105&prev=/images?q=%CF%80%CE%B1%CE%BD%CE%B5%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B9%CE%BF+%CF%80%CE%B1%CF%84%CF%81%CF%89%CE%BD&um=1&hl=el&sa=N&rls=com.microsoft:*:IE-SearchBox&rlz=1I7SNYK_en-GB&tbs=isch:1
http://www.google.gr/imgres?imgurl=http://blog.edu.gr/wp-content/uploads/2009/02/upatras_logo.jpg&imgrefurl=http://blog.edu.gr/archives/213&usg=__FE26s0vuqb1BktcNHQnCtjglfUQ=&h=205&w=205&sz=15&hl=el&start=2&zoom=1&um=1&itbs=1&tbnid=wKzVfhdcFnYV-M:&tbnh=105&tbnw=105&prev=/images?q=%CF%80%CE%B1%CE%BD%CE%B5%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B9%CE%BF+%CF%80%CE%B1%CF%84%CF%81%CF%89%CE%BD&um=1&hl=el&sa=N&rls=com.microsoft:*:IE-SearchBox&rlz=1I7SNYK_en-GB&tbs=isch:1

2UYKPOUCT CUMPEPOVTWYV

TiunTIKA auoifn yia opiAiec Kal ouppeToxn o€ advisory boards atro T1Ig
eTaipeiec Pfizer, Novartis, BMS, MSD, Jansen, UCB

Or1 amoweic mou ekppadlovral o€ QuT THV TTAPOUTIACT AQVHKOUV OTOV OMIANTH Kal
dcv ekppalouv amrapaitnTa 1 AITOWEIC THS ETAIPEIAC.

[0 6Aa Ta apUAKEUTIKA TTOOIOVTA TTOU ava@épovral TTApaKaA&ioBe va
OUUBOUAEUE0BE TIC eyKeKPIUEVES TepIANWeIC XapakTnploTIKwV Twv 1poiovTiwvy.



O1 KUTTOPOKIVEG CUMBAAOUV OTNV ETTIKOIVWVIO HETAU
TWV KUTTAPWYV KOl 0TN pUOMION
TTOAAWYV BIOAOYIKWYV dIEPYATIWYV

¢ CYTOKINES

producing cell

1. Arend WP. Arthritis Rheum 2001;45:101-106.



O1 KUTTOPOKIVEG EPTTAEKOVTOI OE KAOE
paon TnG Traboyéveiag tng PA

Emotpdreuon kuttdpwyvl
TNF, IL-1, IL-6, IL-18,
VEGF, xnuelokiveg
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IL-23, IL-27, IL-12, IL-15,
IL-18, xnuelokiveg, LTa
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ATtTokpion 1I0Twv!2
IL-17, BMPs, RANKL,
TGFB, TNF, IL-1

BMP: ooTikég poppoyeveTikég TTpwTeiveg, FGF: augnTtikdg mapdyovrag Twv IvoBAactwv GM-CSF: Tapdyovtag SIEYEPONG ATTOIKIWV
KOKKIOKUTTApwWY Hakpopdywy, IFN: ivieppepovn IL: iviepAeukivn, LT, Aepgotogivn? RANKL: ocuvdETng Tou evepyoTToinTr) Tou
uTTod0X£Q TOU TTUPNVIKOU TrTapdyovTa KATrma-B, TGF: Augntikdg Trapdyovtag oykou, TNF: Tapdyovra vékpwong éykou, VEGF:
ayyelakog evooBnAiakog augnTikdG TTaPAYOoVTaG.

1. Mclnnes IB, Liew FY. Nat Clin Pract Rheumatol 2005;1:31-39. 2.Schett G, et al. Arthritis Rheum 2008;58:2936—-2948.
Figure adapted from Gonzalez-Rey E, et al. Nat Rev Immunol 2007;7:52-63, and Firestein GS. Nature 2003;423:358.



O KUKAOG TNG <p)\£ypovng

&5 " o.

[ 0
& '0.‘ ‘e '9
s A° o

0 0
0
o o’..A-.
e2Vign et A
KuuupOKLvaﬁ;

Evepyomolnpéva

KUTTApO TOU

avooonomtu(ou
OTNHATOG

IL: vtepAeuxivn, TNF: TapdyovTag vékpwaong oykou? VEGF:ayyeiakog evooBnAiakdg augnTikdg TrapayovTag.
1. Mclnnes IB, Liew FY. Nat Clin Pract Rheumatol 2005;1:31-39.



YTITAPXOUV OPKETOI ECWKUTTAPIKOI OTOXOI

Rituximab

M7 Secukinumab

/5/7 b{: Anti-TNF
MaKpocpdvo\f\ .

.................................... J |>< Tocilizumab

Abatacept

Peuparoeidng
TTapayovrtag Kar -/
AAAa avTicwuaTta

O1 BiIoAOYIKOI TTAPAYOVTEG OTOXEUOUV TA ESWKUTTAPIKA OCUOTATIKA
TOU KATAPPAKTN TNG PAEYHOVIG

IL: vtepAeuxkivn, TNF: TapdyovTag vEKpwang OyKou.
1. van Vollenhoven RF. Nat Rev Rheumatol 2009;5:531-541.



B BEDSIDE TO BENCH

Toward a cytokine-based disease taxonomy

Georg Schett, Dirk Elewaut, Iain B McInnes, Jean-Michel Dayer & Markus F Neurath
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Drugs

Adalimumab | Tocilizumab
Certolizumab| Sarilumab’
Etanercept
Golimumab
Infliximab

Anakinra
Canakinumab
Rilonacept

Ustekinumab
Briakinumab®

Brodalumab®
Ixekizumab®
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Ao eEWKUTTApPIA 0€ evOOKUTTApIO: MeTaywyr CAMATOG

MepiBaAlovTikG epéBioua:
augnTikdg TTapdyovTag, (
opuovN, KUTTapOKivn1:2 Ymodoyxéag

Mpwreiveg
peTaBIBOOTEG
Kal deUTEPOI

ayyeAla@opoit

KuttapotrAaoua

2. MeTaywyn

° EvepyoTroinon KUTTAPIKWY
3. ATTokpion QTTOKPIoEWV2

ANNayEG OTNV EKQpach
yovIOiwV?

AvoooAoyIKA aTToKpIoh

Muprivag

‘EKKpIoN QAEYHOVWOWY PHeTOAaBNTWVE

1. Scatizzi JC, et al. In: Firestein GS, et al. Kelley's Textbook of Rheumatology. 8th ed. Philadelphia: Saunders Elsevier; 2009.
2. Murphy K, et al. In: Janeway’s Immunobiology. 7th ed. NY: Garland; 2008:1-38. 3. Mavers M, et al. Curr Rheum Rep 2009;11:378-385.
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IL: vtepAeukivn, P: owoopikd dhag, TNF, rapdyovTtag véEkpwang OyKou.
1. Smolen JS et al. Ann Rheum Dis 2014,;73(1):3-5. 2. Mécsai et al. BMC Medicine 2014, 12:43.
Figure adapted from http://www.medical-artist.com/scientific-illustrations.html.




Cytokine receptor super-families:
Transmitting information to the cell

Type I/l R:ecﬁﬁte(;r Receptor
cytokine Toll/IL-1R? GPCR!? ) tyrosine
q threonine : 3
receptor Ki A kinase
inase
IL-1 Chemokines TGFpB PDGF
\
|
NI NI NI NI I I

Many cytokine receptors lack intrinsic kinase activity

GPCR, G-protein—coupled receptor; IFN, interferon; IL, interleukin; I, intrinsic; NI, non-intrinsic; PDGF, platelet-derived growth factor; TGF, tumour growth factor;
TNF, tumour necrosis factor; TNFR, tumour necrosis factor receptor.

1. Murphy K, et al. Janeway’s Immunobiology. 7th ed. NY: Garland; 2008. 2. McInnes IB. In: Firestein GS, et al, eds. Kelley’s Textbook of Rheumatology. 8th ed.
Philadelphia: Saunders Elsevier; 2009:367-377. 3. Schlessinger J. Cell 2000;103:211-225. Figure from Baker SJ, et al. Oncogene 2007;26:6724-6737.
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NMwc peTadideTAI TO EVOOKUTTAPIO MAVUMA OE
UTTOOO0XEIG TTOU OPOUV WG KIVACT TUPOCivNG...

Cellular and Molecular Immunology 8t Edition A.Abbas



Cytokine receptor super-families:
Transmitting information to the cell

Type I/l R:ecﬁﬁte(;r Receptor
cytokine Toll/IL-1R? GPCR!? ) tyrosine
q threonine : 3
receptor Ki A kinase
inase
IL-1 Chemokines TGFpB PDGF
\
|
NI NI NI NI I I

Many cytokine receptors lack intrinsic kinase activity

GPCR, G-protein—coupled receptor; IFN, interferon; IL, interleukin; I, intrinsic; NI, non-intrinsic; PDGF, platelet-derived growth factor; TGF, tumour growth factor;
TNF, tumour necrosis factor; TNFR, tumour necrosis factor receptor.

1. Murphy K, et al. Janeway’s Immunobiology. 7th ed. NY: Garland; 2008. 2. McInnes IB. In: Firestein GS, et al, eds. Kelley’s Textbook of Rheumatology. 8th ed.
Philadelphia: Saunders Elsevier; 2009:367-377. 3. Schlessinger J. Cell 2000;103:211-225. Figure from Baker SJ, et al. Oncogene 2007;26:6724-6737.



Kivaoeg Tng oikoyévelag Janus (JAKS)

@ Mia uTToouAda TwV AVECAPTNTWY OTTO UTTOOOXEIC
TTPWTEIVIKWV KIVAoWYV Tupoaivngt2

s JAK1, JAK?2, JAK3, and TYK?2 y

4 )

«  XapakTnpidovTal atrd dUO0 YEITOVIKA TURMATA KIVAONG

. (JH1 ka1 JH2)3 )

4 )

*  EpTTAéKOVTAlI OTNV KUTTAPIKA QVATITUCN, TNV ETTIRIwonN,

L TV eEENIEN kai TN SlapOopOTTOiNON TWV KUTTAPWV? y

4 )

¢ ATTapaiTnTEG YIA T KUTTAPO TOU AVOOOTIOINTIKOU

L KQI TOU algoTroinTikoU ouoThuaroct )

JAK, Janus family kinase; TYK2, tyrosine kinase 2.

1. Ghoreschi K, et al. Immunol Rev 2009;228:273-287. 2. Wilks AF. Proc Natl Acad Sci USA 1989;86:1603-1607. 3. Thomas SJ, et al. Br J Cancer 2015;
113:365-371.



H déopeuon Twv UTTOOOXEWV KUTTAPOKIVNG
EVEPYOTTOIEI TA JOVOTTATIO onpaTtodoTnong JAK

Taxeia perddoong oApartog atmod tn HePPpavn
aToV TTUpnva:

O1 kKuTTapOKiveG OECUEUOUV TOUG BIANENPBPAVIKOUG
uTTOdOXEIG TTOU ouvdéovTal PE TIG JAK

= H ouvdeon evepyorrolei TIc JAK

= O1 JAK oo @popuAithovouv TOUG UTTODOXEIC
= O STAT deopuevovTal 0TOUG UTTODOXEIG

= O1 JAK pwogopuAitovouy TiIc STAT

= O STAT petagépovTal oTov TTUPHVA

= O1 STAT deopeuouv DNA kai evepyoTrolouv
TN METAYPOEPN VIO TNV TTAPAYWYH TTPWTEIVWV
TTOU JECOAQBOUV OTIG AVOOOAOYIKEG
QTTOKPICEIG/ PAEYHOVN

O1 JAK gvepyoTtroiouv Tig STAT,
Ol OTTOIEG OTN OUVEXEIO EVEPYOUV WG
METAYPAPIKOI TTAOPAYOVTEG

JAK: kivdan Janus kivaon, P: ewo@opikd dAag STAT: peTaywyEag OAPOTOG KAl EVEPYOTTOINTAG TNG METAYPAPAG.
1. Shuai K, et al. Nat Rev Immunol 2003;3:900-911.



2NMATOOOTNON UTTOOOXEO KUTTOAPOKIVWV
MEOW EVOOKUTTAPIWYV KIVACWYV TUPOCIVNG

Ma pun-evooyeveic UTTOBOXEIG, O OXETICOMEVEG KIVAOEG TNG TUPOOivng, OTTwG ol JAKS,
aTraITouvTal yia TN HETAd00N ONUATWY aTTd TO EEWKUTTAPIO TTEPIBAAAOV aTOV TTUPrVal2

IL-6 GM-CSF,EPO

IL-2, IL-4, IL-7,
IL-15,IL-21

( O1 JAK gival onpavTiKEG yia TRV EVOOKUTTAPIO PETASOOT ONUATOG

EPO: epuBpotrointivn, GM-CSF: Tapdyovtag di€yepong aTTOIKIWV KOKKIOKUTTAPWV-PoKpopaywy, IFN: ivteppepovn, IL: iviepAeukivn.
1. Leonard WJ. Nat Rev Immunol 2001;1:200-208. 2. Mavers M, et al. Curr Rheum Rep 2009;11:378-385.



Ta povotraTtia peradoong Tou onuparog JAK/STAT

« Ymdapyouv Téooepa NEAN TNG oikoyévelag JAK: JAKL, JAK2, JAK3, kail TYK?2

Mapd&delyua KUTTAPOKIVWY TTOU onuaTodoTolV Yéow ouvduaopwy JAK/STATI-3

Kuttapo- IFN-y IL-10 IL-12 IL-6 EPO
KIiVEG IL-22 IL-23 IL-11 TPO

y-aAugidag? GM-CSF

STAT STAT
1,3,5,6 1,3,5

1,3,5

Kokkivo = etmikpatéoTepeg STAT

H peAAovTIKN épeuva PtTopEi va Bondnoel oTnVv TTPORAeYN emIdPACEWY
TNG avaoToAng JAK o€ 51aQopeTIKOUG a0BeVEIG Kal va ETITPEYEI OTOUG YIOTPOUG
va AduBAVOUV TEKHNPIWHEVESG ATTOPACEIG OXETIKA JE TO Trolo {euyog JAK
TPETTEI va OTOXEUOUV O€ KGOe aoBevin?

EPO:epubpotrointivn? GM-CSF: TrapdyovTag di€yepaong ATTOIKIWY KOKKIOKUTTAPWV-Pakpo@dywy, IFN: ivtepeepdvn, IL: ivtepAeukivn, JAK: kivaon Janus, STAT: petaywyéag CAPATOG
Kl EVEPYOTTOINTAG TNG pETaypaeng? TPO: BpouBotrointivn, TYK: Kivdon Tng Tupoaivng.

1. O’Sullivan LA, et al. Mol Immunol 2007;44:2497—-2506. 2. Ghoreschi K, et al. Immunol Rev 2009;228:273-287. 3. Sanjabi S, et al. Curr Opin Pharmacol 2009;9:447-453.

4. Chizzolini C, et al. Arthritis Res Ther 2009;11:246.



[Moieg KuTTapokiveg atraitouv JAK KIvAoEG
YIO TNV EVOOKUTTAPIO HETADOON OTHATOG;

KUpIEG KUTTAPOKIVEG KuUpleg kuTtTapokiveg otn PA

oTnv maBoyéveia TnG PA TToU Xpnoiyotrololv JAKL2

IFNa and IFNB IFNa and IFNB
IL-6 IL-6
IL-7 IL-7

IL-10 IL-10
IL-12 IL-12
IL-15 IL-15
IL-21 IL-21
IL-23 IL-23
GM-CSF GM-CSF
IL-1
IL-17
IL-18
TGF-B
TNF

‘Eva onUavTiKO UTTOOUVOAO TTPO-@AEYHOVWOWYV
KUTTOPOKIVWYV XPNOIMOTTOIoUV JovotraTia JAK

GM-CSF: rapdyovTag 8IEyepong ATTOIKIWY KOKKIOKUTTApwY-pakpo@dywy, IPN: ivteppepovn, IL: iviepAeukivn, JAK: kivdon Janus, TGF: 1potrotroinTikdg augnTikdg TTapayovTag
TNF: TTapdyovTag vékpwaong OyKou.

1. O’Sullivan LA, et al. Mol Immunol 2007;44:2497—-2506. 2. Riese RJ, et al. Best Pract Clin Res Rheumatol 2010;24:513-526.



EMA approval

Indication:

1

‘XELJANZ in combination with methotrexate (MTX) is indicated for the
freatment of moderate to severe active rheumatoid arthritis in adult patients
who have responded inadequately to, or who are intolerant to one or more
disease modifying anti rheumatic drugs (DMARDSs).

XELJANZ can be given as monotherapy in case of intolerance to MTX or when
treatment with MTX is inappropriate (see Sections 4.4, 4.5).” L)) SmPC

XELJANZ SmPC March 2017.




Tofacitinib targets JAK intracellular signalling
pathways

Tofacitinib

Tofacitinib enters the cell and binds to the JAK

phosphorylation site

Cytokine binding to its cell surface receptor
leads to receptor polymerisation?

- Tofacitinib inhibits the autophosphorylation and
activation of JAK.2 JAKs cannot phosphorylate the
receptors, which therefore cannot dock STATs

- JAKs cannot phosphorylate STATS, which
cannot dimerise and move to the nucleus to activate
new gene transcription of inflammatory mediators

Tofacitinib blocks the JAK signalling pathway at the point of JAK phosphorylation

JAK, Janus kinase; STAT, signal transducer and activator of transcription.
1. Shuai K, et al. Nat Rev Immunol 2003;3:900-911; 2. Jiang JK, et al. J Med Chem 2008;51:8012-8018.



H €€€AIEN oTNV BEpATTEUTIKA OTPATNYIKN.....

EmAeyeig pia AvaoTEMAEIG VO EVEOKUTTAPIO
KUTTAPOKIVI] GTOXO K MOVOTTATI KOl £TO1 UTTAOKAPEIG
TNV aVOOTEAAEIG TTOAU.. TTOAA£EG KUTTapOKiVEG aTTo Aiyo...
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A broad range of patient types were studied
In the tofacitinib Phase 3 confirmatory studies

DMARD-IR
d ORAL Solo! ORAL Sync?  ORAL Scan? ORAL ORAL Step®
Standard*
Duratio 6 months 12 months 24 months 12 months 6 months
Background Nonbiologic
e None DMARDS MTX MTX MTX
3 ) Background Active control o
z Monotherapy DMARDS X-ray (adalimumab) TNFi failure
atie 611 795 800 717 399

Previous biologic experience: Solo (16.2%), Sync (6.6%), Scan (15.9%), Standard (7.5%). IR=inadequate responder.
1. Fleischmann R, et al. N Engl J Med 2012;367:495-507;

2. Kremer J, et al. Ann Intern Med 2013;159:253-261; 3. van der Heijde D, et al. Arth Rheum 2013;65(3):559-570;
4. van Vollenhoven R, et al. NEJM 2012;367:508-519; 5. Burmester G, et al. Lancet 2013;381:451-460.



Baseline characteristics overview
across all studies

Solo (5mg)?! Szgﬁn‘g)‘gd Step (5mg)® Scan (5mg)* Sync (5mg)®
N=610 N N=399 N=797 N=792
Female (%) 85.2 85.3 85 83.8 83.3
Age, mean (years) 52.2 53 55.4 53.7 52.7
Duration of RA (years) 8.0 7.6 13 8.9 8.1
RF positive (%) 76.8* 66.8 60.6 75.2 73.9
Anti-CCP positive (%) - 71.3 68.5 85.9 69.6
TJC (68) 29.4 28.5 28.4 24.1 25.0
SJC (66) 16.3 16.7 16.2 14.1 14.5
CRP, mg/L, mean 22.9 14.9 19.3 155 17.7
HAQ-DI (0-3), mean 1.53 1.5 1.6 1.41 1.44
DAS28-4(ESR), mean 6.71 6.6 6.5 6.34 6.27

CRP, C-reactive protein; DAS, Disease Activity Score; ESR, erythrocyte sedimentation rate; HAQ-DI, Health Assessment Questionnaire-Disability
Index; RF, rheumatoid factor; SJC, swollen joint count; TJC, tender joint count.

1. Fleischmann et al. N Engl J Med 2012;367:495-507; 2. van Vollenhoven et al. N Engl J Med 2012;367:508-519;

3. Burmester et al. Lancet 2013;381:451-460; 4. van der Heijde et al. Arth Rheum 2013;65:559-570; 5. Kremer et al. Ann Intern Med 2013;159:253—
261,



ACR20 across all studies
ACR20 Tofacitinib 5 mg BID Placebo

Tofacitinib 5 mg BID mono W Adalimumab
M Placebo + MTX
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ORAL Scan (6M)! Sync (6M)?2 Standard (6M)3 Step (3M)4 Solo (3M)®

Consistent ACR response across studies

*p<0.05; **p<0.001; ***p<0.0001 vs placebo (unadjusted). ACR, American College of Rheumatology; BID, twice daily; MTX, methotrexate.

1. van der Heijde et al. Arth Rheum 2013;65:559-570; 2. Kremer et al. Ann Intern Med 2013;159:253-261; 3. van Vollenhoven et al. N Engl J Med
2012;367:508-519; 4. Burmester et al. Lancet 2013;381:451-460; 5. Fleischmann et al. N Engl J Med 2012;367:495-507;



ACR50 across

all studies for

tofacitinib 5 mg

ACRSE0 Tofacitinib 5 mg BID W Placebo + MTX
Tofacitinib 5 mg BID mono Placebo
B Adalimumab

100 - 100 - 100 - 100 - 100 -

80 1 80 - 80 - 80 - 80 -
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<
O 60 A ] ] ] |
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c
o
Qo k%
D a0 - sk 40 1 sk 40 1 34.2 40 1 b 40 1 ;I*l
o 28.8 27.3 I 26.5 '
9 I 23.6 I
~ 20 - 20 1 20 - 20 - 20 1 125

7.8 9.6 6.6 8.4 I
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N=8" o N= %" o N=& @ N N=0" 0 N=" 07 o
ORAL Scan (3M)!  Sync (3M)? Standard (3M)3 Step (3M)* Solo (3M)®
Consistent ACR50 response for tofacitinib 5 mg BID across
studies in DMARD-IR patients |

*p<0.05; **p<0.001; ***p<0.0001 vs placebo (unadjusted). ACR, American College of Rheumatology; BID, twice daily; MTX, methotrexate.
1. van der Heijde et al. Arth Rheum 2013;65:559-570; 2. Kremer et al. Ann Intern Med 2013;159:253-261; 3. van Vollenhoven et al. N Engl J Med

2012;367:508-519; 4. Burmester et al. Lancet 2013;381:451-460; 5. Fleischmann et al. N Engl J Med 2012;367:495-507;



ACR70 across all studies

ACR70 Tofacitinib 5 mg BID B Placebo + MTX
Tofacitinib 5 mg BID mono Placebo
B Adalimumab

100 1~ 100 - 100 - 100 - 100 ~
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ORAL Scan (3M)! Sync (3M)?2 Standard (3M)3 Step (3M)* Solo (3M)®

Consistent ACR50 response for tofacitinib 5 mg BID across
studies in DMARD-IR patients

*p<0.05; **p<0.001. ACR, American College of Rheumatology; BID, twice daily; MTX, methotrexate.

1. van der Heijde et al. Arth Rheum 2013;65:559-570; 2. Kremer et al. Ann Intern Med 2013;159:253-261; 3. van Vollenhoven et al. N Engl J Med
2012;367:508-519; 4. Burmester et al. Lancet 2013;381:451-460; 5. Fleischmann et al. N Engl J Med 2012;367:495-507;



DAS28-4(ESR) responses across
all studies

Tofacitinib 5 mg BID B Placebo + MTX Tofacitinib 5 mg BID mono M Adalimumab
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Scan (6M)!  Sync (6M)? Standard (6M)3 Step (3M)* Solo (3M)°®

Consistent DAS28-4(ESR) responses across studies

*p<0.05. tStatistical significance could not be declared in the ORAL Scan study due to the step-down procedure.
BID, twice daily; DAS, Disease Activity Score; ESR, erythrocyte sedimentation rate; MTX, methotrexate

1. van der Heijde et al. Arth Rheum 2013;65:559-570; 2. Kremer et al. Ann Intern Med 2013;159:253-261; 3. van Vollenhoven et al. N Engl J Med

2012;367:508-519; 4. Burmester et al. Lancet 2013;381:451-460; 5. Fleischmann et al. N Engl J Med 2012;367:495-507; 6. Lee EB etal. N Engl J
Med 2014;370:2377-86.



HAQ-DI responses across all studies

Tofacitinib 5 mg BID B Placebo + MTX Tofacitinib 5 mg BID mono M Adalimumab
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Scan (3M)!  Sync (3M)? Standard (3M)3 Step (3M)*  Solo (3M)°

Consistent HAQ-DI responses across studies

**p<0.001; ***p<0.0001 vs placebo (unadjusted). tStatistical significance could not be declared in the ORAL Scan study due to the step-down
procedure.

BID, twice daily; HAQ-DI, Health Assessment Questionnaire-Disability Index; MTX, methotrexate.

1. van der Heijde et al. Arth Rheum 2013;65:559-570; 2. Kremer et al. Ann Intern Med 2013;159:253-261; 3. van Vollenhoven et al. N Engl J Med
2012;367:508-519; 4. Burmester et al. Lancet 2013;381:451-460; 5. Fleischmann et al. N Engl J Med 2012;367:495-507;



ORAL Scan: Radiographic Progression at 6 and 12
Months: Mean Change From Baseline in mTSS (LE)*

15 -

0.92

Mean Change (SE) From Baseline in mTSS

6 months 12 months

= Placebo + MTX @ Tofacitinib 5 mg BID + MTX

Change from baseline (LSM) — vdH mTSS (imputation using LE) § P<0.05, t P<0.001 vs placebo.

BID=twice daily; IR=inadequate response; LE=linear extrapolation; LSM=least-square mean; mTSS=modified Total Sharp Score; MTX=methotrexate; SE=standard error; vdH=van der Heijde.
1. Van der Heijde D et al. Arthritis Rheum. 2013;65(3):559-570.



ORAL Scan:

Radiographic non-progression

mTSS A 0.5 Erosion score A 0.5
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I Placebo + MTX Tofacitinib 5 mg BID + MTX
A significantly greater proportion of tofacitinib + MTX patients had
no radiographic progression compared with placebo + MTX

BID, twice daily; LS, least-squares; mTSS, modified Total Sharp score; MTX, methotrexate.

*p<0.05; **p<0.01 vs. placebo.
van der Heijde D, et al. Arthritis Rheum 2013;65(3):559—70.



Safety summary of infections and malignancies up to 8,5
years (patients with events/100 patient-years (95% ClI)

Total patient-years of
exposure, years

Infections
Serious infections (n=527)%

HZ (non-serious and
serious) (n=703)

HZ (serious#) (n=53)

Disseminated/
multidermatomal HZ (n=53)

Opportunistic infection,
excluding TB (n=61)

Opportunistic infection,
including TB (n=97)

TB (n=36)

Mortality due to infections
(n=23)

Malignancies

Malignancy excluding
NMSC (n=173)

NMSC (n=118)
Lung (n=32)

Breast (n=25)§
Lymphoma (n=19)]

Constant tofacitinib
5 mg twice daily t
N=2342

3623

2.3 (1.8 10 2.8)
3.5(2.9 to 4.1)

0.3 (0.1 to 0.5)
0.1 (0.0 to 0.2)

0.2 (0.1 to 0.5)
0.3 (0.2 to 0.6)

0.08 (0.02 10 0.2)
0.2 (0.1 to 0.4)

0.8 (0.5t0 1.2)

0.4 (0.3 to 0.7)
0.2 (0.1 to 0.4)
0.2 (0.1 to 0.4)
0.1 (0.0 to 0.3)

*Average dosing was based on average daily dose: patients receiving <15 mg/day were assigned to the 5 mg twice daily group; patients receiving >15 mg/day were assigned to the

10 mg twice daily group.

tConstant dosage without prior exposure to another tofacitinib dose or adalimumab during the study; patients who switched doses were not included in this group.

#Defined as requiring hospitalisation or parenteral antimicrobial therapy, or otherwise meeting SAE criteria.

§IR calculated for female patients only; N [total patient-years’ exposure]: N=5125 [16 077] (all tofacitinib); N=1863 [5701] (average tofacitinib 5 mg twice daily); N=3262 [10 377]
(average tofacitinib 10 mg twice daily); N=1935 [2984] (constant tofacitinib 5 mg twice daily); N=2335 [5608] (constant tofacitinib 10 mg twice daily).

filymphoproliferative disorders/lymphoma.

HZ, herpes zoster; IR, incidence rate; n, unigue number of patients with event; NA, not available; NMSC, non-melanoma skin cancer; SAE, serious adverse event; TB, tuberculosis.

1. Cohen S et al. Ann Rheum Dis. 2017;0:1-10

The approved dose of tofacitinib is 5 mg twice daily.



Serious Infections, IRs over time

- = 8
80 .
S 2 7 e “All tofacitinib” group
Ty)
52 6-
£2 5.
2 0
2x 4
S c ) 35
Q0 - 3.0
e ¥2.5 2.9 {2.? 2.8 {2 , 2.8 L-“
2o 24 ' 2.0
8 1
T e
O ] ] ] ] ] ] ] ] ] ]
0-6 6-12 12-18 18-24 24-30 30-36 3642 42-48 48-54 >54
Time (months)
Total pt exposure (N) 6,194 5,293 4,823 4,420 4,106 3,645 3,372 2,996 2,605 1,979
Patients with SIE (N) 71 86 67 61 51 49 36 38 22 46

The approved dose of tofacitinib is 5 mg twice daily.

1. Cohen S et al. Ann Rheum Dis. 2017;0:1-10
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Hazard Ratios for Serious Infections

(multivariable Cox regression models, ph I-lll and LTE studies)

A

Factors

Baseline age, years

Baseline COPD"

Baseline glucocorticoid use

Baseline body mass index
Prior confirmed post-baseline
lymphopenia <500 cells/uLt

Time-varying tofacitinib
dose, mg BID

Type 3 Wald
Comparisons HR 95% CI p-value
Unit=10" e 14 18,15 <0.0001
Yes vs No —— 1.5 1.1,2.0 0.0145
=7.5 mg/day vs 0 mg/day —— 1.7 1.3,2.2
0-<7.5 mg/day vs 0 mg/day | * 1.6 1.3,2.0 0.0001
Unknown dose vs 0 mg/day |—0—|15‘I1,2l] _______________
Unit=0.5" * 1.1 1.0,1.2 0.0078
Unit=5' ® A1 10,12 0.0320
Unit=1t ‘ * 1 2.5 11,57 0.0249
Yes vs No e e 221 0.0009_
Female vs Male e ... 08 0810 0029
37 line vs 2 line e .12 0815 00899
Asia vs USA/Canada —— 1.8 1.4,2.4
Europe vs USA/Canada . 0.8 0.6,1.0 <0.0001
LA vs USA/Canada - 12 09,16
Unit=5t —— 14 12,17 0.0003

I I I I I 1
0 1 2 3 4 5 6
HR and 95% ClI

The approved dose of tofacitinib is 5 mg twice daily.

Cohen SB, et al. Ann Rheum Dis 2017;0:1-10.



Meta-analysis of Serious Infections in Tofacitinib and
Biologic DMARDs (RCT and LTE)

Drug No. trials Serious infection incidence rate, Patients Cumulative
patients with events per 100 pt-yrs (95% ClI) (N) exposure
(pt-yrs)
Abatacept 11 —0— 3.04 5853 6070
Rituximab 8 —0— 3.72 2926 2687
Tocilizumab 13 —0O— 545 5547 4522
Infliximab A —Q0— 6.11 4592 3555
Etanercept 17 —O0— 4.06 7141 13037
Certolizumab pegol 5 ; 9. 1 7.59 3212 1339
Golimumab B 0 5.31 2820 1648
Adalimumab 18 03— 5.04 6570 7095
TNFi a7 —0— 4.90 26492 29429
Tofacitinib, Phase 3, 5 mg BID 6 —i— 3.02 1587 1464
Tofacitinib, Phase 3, 10 mg BID 6 —i— 3.00 1609 1501
Tofacitinib, LTE, 5 mg BID 1 i 2,20 1452 4005
Tofacitinib, LTE, 10 mg BID 1 —— 3.19 3375 5191
Tofacitinib, Phase 2, Phase 3, LTE (all doses) 14 ik 2.93 5671 12664
Adalimumab (tofacitinib, Phase 3, ORAL Standard) 1 - . . 1.68 204 179
0 2 4 6 8 10

The approved dose of tofacitinib is 5 mg twice daily.

Bars indicate 95% confidence intervals; randomized clinical trial data.
BID=twice daily; Cl=confidence interval;
DMARD=disease-modifying antirheumatic drug; LTE=long-term extension; P123=Phase 1, 2, 3; PY=patient year; RCT=randomized, controlled trial; TNF=tumor necrosis factor.

Strand et al. Arthritis Research & Therapy (2015) 17:362 - ,



Meta-analysis of Malignancies in Tofacitinib (2015) and
Biologic DMARDs (RCT and LTE)

Number of Malignancy No. of Patient

Drug trials Events / 100 pt-yrs (95% CI) patients vyears
Abatacept 3 —— 1989 1187
Rituximab 2 * ' 1020 738

Tocilizumab 6 Py —— 2801 1289
Infliximab 8 —— 1859 2025
Etanercept 5 ¢ 1409 1314
Certolizumab 2 * 1 603 271

Golimumab 5 + 1 2227 1284
Adalimumab 9 —— 1803 1489
TNF inhibitor* 28 L 8211 6502
Tofacitinib Phase 3 5 [ 3030 2098

T L 1] 1| I T ] 1

* Estimate from 28 TNF inhibitor studies

The approved dose of tofacitinib is 5 mg twice daily.

Bars indicate 95% confidence intervals.
BID=twice daily; Cl=confidence interval; DMARD=disease-modifying antirheumatic
drug; LTE=long-term extension; PY=patient year; RCT=randomized, controlled trial; TNFi=tumor necrosis factor inhibitor.

Ahadieh S, et al. Arthritis Rheum. 2012;64(suppl 10 ):1697. doi:1610.1002/art.39’4;2'_9



Ta TTPAKTIKA...

Aoon 5 mg X2
MeTapoAileTal Kupiwg oto AmTap amo CYP P450

Screening yia AavBavouoa @uuaTtiwon Kal NnTraTitidsg B
kal C.

EmOuunToc 0 euoAiacudg yia £ptrn {woThpa

Ox1 o€ kUnon/BnAacpod

MTTopei va TTapatnenOouv ATTIEC TTEVIEC (AEUPOTTEVIA-
OUDETEPOTTEVIA), KATA BACN XWEIC KAIVIK ) onuaagia
Aucnon Aimmidiwv (LDL/HDL) xwpic¢ va @aivetal au¢non
Kapdlayyelakou KivOoUuvou



Lab Monitoring for XELJANZ

Laboratory Monitoring Recommendations

At baseline 4-8 weeks Every 3 months

Lymphocytes v v
Neutrophils v v v
Hgb v v v
Lipids V'@

Liver enzymesP Routine monitoring of liver function tests is recommended

Avoid initiation of

XELJANZ/XELJANZ XR Lymphocytes count Absolute neutrophil Hgb levels
trgt?]tment in patients <750 cells/mm?3 count <1000 cells/mm? <9 g/dL
with:

aRecommend checking lipids as needed after initial test at 4-8 weeks. PBefore initiating therapy, screen for hepatitis in accordance with clinical
guidelines.

Hgb, hemoglobin.

XELJANZ/XELJANZ XR [prescribing information]. New York, NY; Pfizer Inc; 2016.




Euxapiotw!



