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Figure 1 Cytoking receptors are associated with distinct JAX pairing pattems. The JAK isoforms involved In each pathway vary according to the
specific cytokine recaptor and dictate downstream outcomes. Rigure adapted from Winthrop.  £PO, erythropoieting GM-CSF, granulocyte-macrophage
colony-stimulating factor; IFN, Interfieron; IL, Interleukirg JAK, fanus kinase; TYKZ, tyrosine kinase 2.
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A. Experimental procedure
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B. Data analysis procedure
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Figure 2 (A) Experimental design and (B) data analysis procedures. Detailed methods are included in online supplemental materials. AUC-24h,
area under the curve 0-24 hours; BARI, baricitinib; FIL, filgotinib; FSC-A, forward scatter area; HD, healthy donors; IC, half maximum inhibitory
concentration; IL, interleukin; JAK, Janus kinase; JAKi, JAK inhibitor; MET, major metabolite of filgotinib (GS-829845); mono, monocytes; PBMCs,
peripheral blood mononuclear cells; pSTAT, phosphorylated signal transducer and activator of transcription; RA, rheumatoid arthritis; SSC-A, side
scatter area;TOFA, tofacitinib; UPA, upadacitinib.
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Supplemental Table 1. Clinical Efficacy and Safety Findings From Phase 3 Studies of JAKinibs.
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Filgotinib Tofacitinib Upadacitinib Baricitinib
200 mg 5 mg, bid 15 mg 2 mg 4 mg
MTX-IR 19/25/21/32 25/26/15/5 31/33/25/32 \R 37/32/22/33°
ACR20/50/70/DAS28CR (1] (2] [3] (4]
Biologic-IR 35/28/15/14 17/18/12/4 37/22/5/20 22/12/11/9° 28/20/9/8°
ACR20/50/70/ [1] [2] 3] [4] [4]
DAS28CR
+0.2 +0.08 —0.8 —0.28 -0.2 >
| UPAIZAE (JAKIFARZELR 5) |
Hemoglobin (g/d1) (5 6] 7 8] (8 Amich 5HVETROI, &5
0.1% 110% 0.7% 1.4% 4.3%
Herpes zoster (E/100PY) | (0.3% placebo) 2] (0.2% placebo) (0.4% placebo) (1% placebo) FILO AT ARBISH D72\
[1] (3] (4] (9]
_ 26.5 43.8 93.7 101
Infections (E/100PY) [1] 2] 3] (4]
Serious infection 1.7 2.4 3.8 3.2 —ﬂﬁo)@;ﬁﬁtl:lui'}\@ ¢
(E/100PY) [1] [2] [3] (4] UPAIZ Z W
Opportunistic infections 0.1 <0.1 0.6 0 0.5
(E/100PY) [1] [2] (3] [9] [9]
0.2 0.27 0.5 0.6 0.8 UPAIE AR 12 JAK 13BIREY ?
VTE (E/100PY) [10] [2] (7] [11] [11]
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Table 1 JAKinib IC,, values in CD4+ T-cells, monocytes and NK cells from whole blood assays
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EDTAY 74— LTHET 50,
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IC.,, nM

507

H A 2 IAK-STAT T

JAK2/JAK2 or JAK2/TYK2-dependent cytokines

G-CSF/pSTAT3

GM-CSF/pSTATS

IL-12/pSTAT4

JAK1/JAK2/TYK2-dependent cytokines

IFNoU/pSTAT1 50
IFN/pSTAT3 39
IFNG/pSTATS 28
IL-6/pSTATT 29
I-6/pSTAT3 274
JAK1/JAK3-dependent cytokines
IL-2/pSTATS 40
IL-4/pSTAT6 73

[ 1L-15/pSTATS | 38

1096
871
638

783
5435

988
1458
967

NS
NS
NS

17161
12644
9587
NS
5637
62680

14079
39420
14326

81

127

NS

98 30 192
80 24 40
49 17 25
74

63 27 39

644 225 161

40 21
77 36 53
39 21

4977 50215 292 81
9916, 102910 510 74 X .
\/» Z Dtk hiselectivityz = L
Figure3iZ 27 A %
4560 | 91078 393 83
991 | 15793 86 17
613 9518 51 1
4138 62374 228 58
1011 10019 &4 22

3527 49109 368 100

NS
1337 36537 116 32
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Table 2 JAKinib IC_, values in B-cells, neutrophils and CD8+ T-cells from whole blood assays

B-cells Neutrophils CD8+ T-cells

BARI  FIL MET TOFA UPA BARI FIL MET TOFA UPA BARI FIL MET TOFA  UPA
Stimulation/pSTAT IC,, nM
JAK2/JAK2 or JAK2/TYK2-dependent cytokines
G-CSF/pSTAT3 NS 404 16717 158111 1245 369 NS
GM-CSF/pSTATS NS 66 3436 40925 143 21 NS
IL-23/pSTAT3* NS NS 210 15040 138638 970 368
JAK1/JAK2/TYK2-dependent cytokines
IFNo/pSTAT1 156 2957 54052 322 112 NS 80 1809 27730 163 56
IFNo/pSTAT3 28 588 9777 62 20 47 833 13438 66 18 35 795 10617 73 23
IFNo/pSTATS 23 436 7524 44 16 NS 27 607 8231 46 17
IFNy/pSTAT1 22 900 12820 61 21 78 3137 42649 152 46 NS
JAK1/JAK3-dependent cytokines
IL-2/pSTATS NS NS 32 809 11046 33 21
IL-4/pSTAT6 295 6426 164309 356 162 71 1200 37069 106 37 47 1022 25900 51 26

IL-15/pSTATS NS NS 56 1459 19958 56 32




JAKZRIRMEZ IFN o /JAKI-TYK2/pSTATSOFRE X T 5L L THRT

JAK1/TYK2 10 10 10 1.0 10
(IFNa/pSTATS)
JAK1/2 18 17 1.1 1.7 21 5.0
(IL-6/pSTAT)
JAK1/3 33 34 3.0 18 53

(IL-15/pSTAT5)

JAK1/2 29 100
(IFNy/pSTATA)
JAK2/TYK2
(G-CSF/pSTAT3) X
JAK2/JAK2 | ., 15.0

(GM-CSF/pSTATS) |

BARI FIL MET TOFA UA
Figure 3  Distinct JAKinib cellular selectivity for JAK heterodimeric
cytokine signalling. Mean fold selectivity for each JAK—dimer pair
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Figure 4 Predicted cytokine inhibition profiles of JAKinibs at clinical doses. Pharmacodynamic pSTAT inhibition for JAKinibs at rheumatoid arthritis clinical doses over a 24-hour dose interval at steady
state for selected cytokine stimulations based on in vitro blood measurements (n=7-10). (A) JAK1/JAK2 (IL-6/pSTAT1 in monocytes); (B) JAK1/TYK2 (IFNc/pSTATS in CD4+ T-cells); (C) JAK1/JAK2 (IFNy/
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Figure 5 Cytokine-induced pSTAT inhibition in the samples of patients with RA and in ex vivo stimulated blood from phase 1 studies of healthy volunteers. (A) Measured average inhibition of ex vivo
stimulated pSTAT1 (IL-6/CD4+ T-cells) and pSTATS (GM-CSF/monocytes) over a 24-hour period in healthy volunteers receiving FIL (200 mg once daily) or placebo or from in vitro calculated values. The
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Flgure 6 Calculated cytokine inhibition of JAK-STAT signalling pathways at clinical doses with similar efficacy. (A) Calculated average target inhibition (AUC-24h+SD) over a 24-hour dose interval
for selected JAKinibs for a given stimuli/cell type/pSTAT based on in vitro measurements in whole blood from healthy donors (n=7-10). *P<0.05 higher vs FIL 200 mg; tP<0.05 lower vs FIL 200 mg.
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Recombinant

Human Kinase

IC50 nM

Fold selectivity vs. JAK1

in Biochemical Assays’*

JAKI
JAK2
JAK3
TYK2

47 +/- 6.1

120 +/- 296
2304 +/- 3803
4690

Engineered Cellular Assays

Ba/F3 Cellular
JAK1
JAK2
JAK3
TYK2

1C50 nM

14

593 +/— 1187
1860 +/-207.2
2715 +/- 5487

Cytokine Signaling in Human Cells

Cytokine

IL-6
IL-6

IL-6

OSM
Epo
IL-2
IL-15
IFNy

IL-4
IL-13
IL-31

JAK pSTAT
1 3
1 3
1 3
1 3
2 5
13 5
1/3 5
12 1
173

1/TYK2

12 3

25
49
100

Fold selectivity vs. JAK1

H
£
1
42
133
194 %
Cells Human g
IC50 nM
TF-1 11 +/-13
CD14+ whole 78 +/- 03
blood
CD3+ whole 207 +/-9
blood
TF-1 16 N=2
ut7 649 +/- 412
T-blasts 10 +/- 1.1 z
T-blasts 22 +/-67 £
CD14+ 19
monocytes
HEKa ® 2
HEKa 4
HEKa 3

Yotal Compound Concentration {nkl)

A IL-21, pSTAT3, NK Cells

far Upn Tola

T oA .

x 228 ¥ 3888 §

i
=

5 & v2 18240 & 1210240 6 121824
Time ¢h)
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Bael Upa ol

oes ¥ s3ed ¥ 3888 B

0 61218240 & 1218280 & 121824
Time {hl

E IFN-y, pSTAT1, Monocytes
Bani

U Tola

[
a3
60 61218240 6 ntsuo 6121824

AT

i

Barl Upa Tofa
2mg  15mg  S5mg
4mg  30-mg  10-mg
) T70 7.5
Time above IC,(h) 45 4 gerr 23,97t
-t eeetet
STAT inhiition (%) 33 gy pgeoer
Ban Upa Tola
2mg  15mg  Smg
4y 30-mg  10-mg
25 28 aam
Timeabove IC,(A) o7 yg e ggeee
STATinhibiion (%) 33 ol
Borl Ups Tofn
24mg 15.mg 5.mg
a4-my 30-mg  10-mg
0.2 58" et
Time abewe IC_ (h) & PR EUET Y St
STAT inhibition (%) 3 347 4370

Total Compound Concentration (nfd)

Totsl Compoundd Concentration inM)

IL-3, pSTATS, Monocytes

Ban Upa Tofs

2oz ¥ szzf ¥ 5358 &
‘6

D 6 V218240 & 1218240 6 121824
Time (N

D

IL-6, pSTAT3, CD4+ T Cells
Ban s Tofa

== Bari 2.mg QD
~= Bari 4-eng QD
== Upa 15:mg QO
= Upa 30.mg QO
= Tofa S-mg BID
== Tafa 10-mg BID

(&%)
Fl#k % RERFET
RR5HBEROVBRE
TNTVWET,

Bari
2.my
]

Time above IC_ (] 1%'1

STAT inhibttion 1%) a7

Ban
2.mg
4my

it

0 € 1218240 61215240 6 12 18 24

Time above IC,, (h} ‘f'

STAT inhibition (%) 17

Mcinnes et ol Acttwitis Research & Therapy
hepscdoiorg/10 1 186/513075-019-1964-1

RESEARCH ARTICLE

(20191 21:143

Upa Tola
15mg Samg
H-mg 10y
13,0 0.3
18300 B

5 mm
L inaiad 42¢
Upa Tofa

15-mg 5.mg
S00mg 10.mg

08 73"
8.5° 144
k2 39~
a3+ Py

Arthritis Research & Therapy

Open Access

Comparison of baricitinib, upadacitinib, and @
tofacitinib mediated regulation of cytokine

signaling in human leukocyte

subpopulations

ain B. Mclnnes””, Nicole L. Byers®

Robert A. Ortmann’
and Peter C

Steven H Zuckerman’ Taylor”

, Richard E Higgs’
Guilhermea Rocha®, Terence P. Rooney”

Jonathan Lee’

William L. Macias®, Songqing Na’,

. Thomas Wehirman®, Xin Zhang®




[BEEN) O FI{ERTAIAKEEZZE  SE H]12020F 12 AR E

SIEXA D JAKPRE ) ELER

P sEEHRASS

&t EILvoy AIIETUk AIA57 Iy kL otLh
(—#B) | (FI7F=T) | WNIFZT) | (RO«DF=T) | (0T F=T) | (G403 F=T)
BR5EEAIA 4 20134 20174 20194 20204 20204
Shik 7 . o [
)(({I;gt): il . 22};’3{% . EiTééﬁﬁ - BEUOTF |- BEEUYIYF - BAEIUYTF
Ri%-AE
@aowio | 1R2EEARS IBIERORS
ERRF JAK1EJAK3EHE | JAK1ETAK2EPRE | JAKIEJAK3A[RE JAK1%[AE JAK1%fHE
gl FEO FEO FEO EEO FMBFL
FEERGY. 5 EERN) a3 1
HE FretseEs= BiREEE FrEeREfEE FreaEfEE e

«  CYP3A4FEEH

o Gl 2

e ZJLaFr—=Ib

*  CYP3A4FEF « CYP3AZ52<[H

P - CA S e FIHEH g
BHRFEE z E/SlfJih:iV/&’gt s JAORRIR L . CYP3AZE(EE s
T-PEEES B9 HEH
N
%ﬂ%ﬁ@@%ﬁ

SUELHOANTF=D) DA $FELDEL - LB [BRET) < F] - FiEEFIRA > 54> (medicalcampus.jp)



https://medicalcampus.jp/di/archives/1788

