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B cell therapy in ANCA-associated
vasculitis: current and emerging
treatment options  [Nat Rev Rheumatol. 2018;14(10):580-91. BAFE.prodiicing cell neutrophil, myeloid cell,

activated lymphocyte, stromal cell or epithelial cell)
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Rituximab, Ocrelizumab, Obinutuzumab
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Table 1. Characteristics of Type | and Il antibodies
B:CDC e Eo
ik o Type | antibodies Type Il antibodies
& Class | epitope Class Il epitope
Localize CD20 to lipid rafts Do not localize CD20 to lipid rafts
High CDC Low CDC
ADCC activity ADCC activity
CD202H/I3 Full binding capacity Half binding capacity
, Weak homotypic aggregation Homotypic aggregation
— Celldeathinduction {3t el e ficion
Ha e : inutuzuma
Rituximab, ocrelizumab (2H7), %] :
htomomab O GA101, tositumomab (B1)

ADCC, antibody-dependent cellular cytotoxicity; CDC, complement-
dependent cytotoxicity; mAb, monoclonal antibody.

C:PCD
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[https://medical.kyowakirin.co.jp/
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Obinutuzumab (7 A1 /)
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(antibody-dependent cellular cytotoxicity) JETED L V) sR LY.
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Refractory LNIZXT 9 ARTX

« BED2DODRCT (LUNAR, EXPLOLER) (Zfailure

« RTXOBAM % ~3 open-label study & RCTIZIREEA B 2
[Autoimmun Rev. 2019:18(12):102406. 1.
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Efficacy and Safety of Rituximab in
Moderately-to-Severely Active Systemic Lupus Erythematosus EX P LO R L E R <2 O 1 O) MISECR @t

[Arthritis Rheumatism 2010;62(1):222-33.]

The Randomized, Double-Blind, Phase II/III Systemic Lupus Erythematosus
Evaluation of Rituximab Trial

 Open-label, multicenter, 52w RCT
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JEENELN
Efficacy and Safety of Rituximab in Patients RTX add on
With Active Proliferative Lupus Nephritis LU NAR <2012>
[Arthritis Rheumatism 2012;64(4):1215-26.]
The Lupus Nephritis Assessment With Rituximab Study

 Double-blind, multicenter, 52w RCT
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Peripheral Blood B Cell Depletion after Rituximab and = EA -
Complete Response in Lupus Nephritis « LUNARGUER D post hoc AZAfT

[Clin J Am Soc Nephrol. 2018;13(10):1502-1509.1  * Z/0E68% D RIEMCD19* B cell &
LNDRTXEEE I % BRAT.
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Efficacy and Safety of Ocrelizumab in
Active Proliferative Lupus Nephritis

Results From a Randomized, Double-Blind, Phase III Study
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Table 3. Renal response rates at week

overall and by background standard of car

¢ (modified intent-to-treat population)”

Ocrelizumab

Placebo + 400 mg + 1,000 mg + Combined +
standard of care standard of care standard of care andard of ca
Response (n = 75) (n=75) (n=73) (n = 148)

All patients

CRR, no. (%) 26(34.7) 32(42.7) 23(315) 55(372)

PRR. n ) 15 (20.0) 18(24.0) 26 (35.6) 44(29.7)

ORR, n ( o) 41 (54.7) 50 (66.7) 49 (67.1) 99 (66.9)

95% CI f the ORR, ¥ 434,659 56.0,77.3 563,779 593,745

Adjus md treatment diffs - 12.1 (—33,27.5) 139 (-14,290.2) 12.7 (—0.8,26.1)

(95% CI)¥

Pt 0.065
ELNT re ‘s_. ime §

CRR, no. (%) 7(25) 14 (45) 8(24) 22 (34)

PRR, n ) 5(18) 0( 9) 11(33) 20 (31)

ORR. n ( ©) 12 (43) 3(74) 19 (58) 42 (66)

95% Cl f the ORR. % 245,61.2 58.8, 89 (; 40.7,74.4 540,773

Adjusted treatment difference, % = 31.3(74.5 14.7 (- 10.0, 39.6) 22.8(1.1,445)

(95% CI)¥

P 0.065
MMF$§

CRR, no. (%) 19 (40) 18 (41) 15 (38) 33 (39)

PRR, no. (%) 10 (21) 9(20) 15 (38) 24 (29)

ORR, no. (%) 29 (62) 27 (61) 30(75) 57 (68)

95% CI for the ORR, % 616,884 579,778

Adjusted treatment difference, %

(95% CI)t

478.75.6 470,758

-0.3 (—20.0, 19.7) 13.3 (—6.0,32.6)

62(-11,233

057

)

SEENTELN
BELONG (2013)
[Arthritis Rheumatism 2013:65(9):2368-79.]
Double-blind, multicenter, phase 3 RCT
LN Class llII/IV (h=381) &= 1:1:1127/% Lk.
OcrelizumabBf D EE L RREED 7= D BERE A IE.
48w E TD T — X THINMEFHM (n=223)
TR (Standard of care: SOC): MMF 3g% L < [XELNT
(low dose IVCY 500mg/2w*6[&]) —2
Placebo®t (n75) [day 1/15, 16w ]
Ocrelizumab 400mg& (n75)
Ocrelizumab 1000mgg$ (n73)
12%end point : 483 TdDComplete renal response
(CRR), Partial (PRR), Overall (ORR: CRR or PRR)
58 C ORR: PC 52.7%, 400mg 66.7%, 1g 67.1%
Upro<b50%: PC 58.7%, 400mg 70.7%, 1g 68.5%
B R PC 18.7/100 A4, 400mg 28.8, 1g 25.1

OcrelizumablZ, LNIZXF 3 2 BZhE(ORR) (£, MMF#3#
AECHEEEA L IVCYETlRkE).

Ocrelizumab(x, MMFHREB CEEICEERIIEX R T
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. Humanized type 1 3 1CD20%1{A& Obinutuzumab (B#fAE
b BE W) ZHIZAEEREE (MMF) ([2HDZ7=LN~ DB
BEMR %, placebo+7rT+/mf$ ELEERT 5.

« Phase 2 double-blinded RCT (NOBILITY trial).
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« IEMEN T RABXEELT, ZEGR 7 X L1k (1048 % T)
> B4 TISN/RPS 2003 Class Il or IV (Class V&FIZHR)
> 24FFEIZE R T U-pro/Cr >1
> eGFR =30 mL/min/1.73 m?

o ZAERRE - MMF 2-2.5g/day +GC (0.5mg/kg—12w % TIZ7.5mg)

e Obinutuzumab®f (n63) : Z#55%+ Obinutuzumab 1 g (day 1, 258, 2438, 2638) .
- Placebo®f (n62) : T B+ placebo

« Primary endpoint : Complete renal response (CRR) (52:8)
> U-pro/Cr <0.5
> BHEREAN15% L EEALH 3 Cr <ULN
> FRILE <10 RBC/HPF, RBC castz: L
> Rescue therapyz = 177Uy (CY, RTX, Tac, mPSL 500mg pulse)
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Major secondary endpoints

e Partial renal response (PRR)
> U-pro/Cr >50%8 = L 1RKEICH 5 (baselineh'3U £ DIFE3FRE)
> BHEEEN 15% LA EEAL L ALy
> FRiLE <10 RBC/HPF or 50% LT @00

 Overall renal response (ORR)
» CRR%® L < lZPRRZ M7= ¢

« Modified complete renal response (MCRR)
> U-pro/Cr <0.5g/¢
> Cr <ULN
> C3, C4, fndsDNATLAE Dbaselineh o DZ 1L,
> CRR, ORRx THhH - 7-FFE dDcomposite measure
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« 52BDCRREM XK :
Obinutuzumab#f 35% (n22) vs placeb®t 23% (n14).
(percentage difference, 12% (95% Cl 3.4% to 28%), p=0.115)

« 10438 D CRRERE :
Obinutuzumab?®t 41% (n26) vs placebo®t 23% (n14).
(percentage difference, 19% (95% Cl 2.7% to 35%), p=0.026)

e GFR, [REBDOHEL ObinutuzumabBZEEHA K E H - 7.

» Obinutuzumab lFEER LB TER(EAERLCILT) DB & Bk
mh - 7= IEEE L ESEE KRG IZ0binutuzumab T A - 7-.




Table 1

Baseline characteristics and demographics

o= 4 o B
BEEH=

Obinutuzumab Placebo
(n=63) (n=62)
Age—years 33.1£9.8 31.9+10.1
Female—no (%) 55 (87) 51 (82)
Region—no (%)
Latin America and the Caribbean 38 (60) 47 (76)
Europe and Israel 18 (29) 7(11)
USA 7(11) 8(13)
Hispanic or Latino ethnicity—no (%) 42 (67) 49 (79) . . . NIL=. 0
o » Hispanic or Latinoh’&% (73%)
White 28 (44) 26 (42) ° o) J/\
American Indian or Alaska Native 11(18) 17 (27) B a C k 1 O /) /( —F
Black or African American 6 (10) 5(8)

. 0] 0)
Asian 309) 23) e Class IV 74%, Class Ill 26%
Other or unknown 15 (24) 12 (20) A

Prior history of lupus nephritis—no (%) 32 (51) 32 (52) [ C asSs V = 'E':ll: 3 O %

Class IV lupus nephritis—no (%) 40 (64) 35 (57)

Concomitant class V lupus nephritis—no (%) 20 (32) 17 (27) .

Serum creatinine—mg/dL 0.87+0.34 0.80+0.33 « Baseline UPCR 3.12£2.56
eGFR—mU/min/1.73m’ 102.0+£30.6 102.1£32.9 .

PCR—gl 33227 29:25 » Baseline Cr 0.84+0.33
Anti-dsDNA Ab >301U/mL—no (%) 42 (67) 46 (74) . +
C3<90mg/dL—no(°/o) 43 (68) 37 (60) o Base Ine eGFR 102.0—31.7
C4 <16 mg/dL—no (%) 37 (59) 44 (71)




Table 2 Primary and secondary endpoints at weeks 52 and 104

Week 52 Week 104*

Obinutuzumab Placebo Obinutuzumab Placebo

(n=63) (n=62) Difference (95%Cl) Pvalue (n=63) (n=62) Difference (95%Cl) P value
Primary endpoint
CRR, n (%) L2208 ey 12(-34w028) .. o5 2641 .. 14Q3) ] 19Q.71035 .1 0.026
Secondary endpoints
mCRR, n (%) 29 {46) 24 (39) 7(=10to 25) 0373 35 (56) 21 (33) 22 (5 to 39) 0.015
ORR (CRR or PRR), 35 (56) 22 (36) 20(3.0t037) 0,025 34 (54) 18 (29) 25(8.2t042) 0.005
n (%)
Change in C3 from 30 (3.4) 12(3.5) 18(8.01027) <0.001 29(3.4) 11 (3.4) 19(8.910 28) <0.001
baseline, meant (SE)
Change in C4 from 9.7(1.3) 08(13) 88(52t012) <0.001 96(1.3) 04(13) 93 (5.7to 13) <0.001
baseline, meant (SE)
Change in log anti- -0.91(0.12) -0.10(0.12) -0.81(-1.1100.48) <0.001 -1.1(0.13) -0.05 (0.13) -1.0(-14100.67) <0.001
dsDNA titre from
basefine, meant (SE)
Renal response components
UPCR <0.5, n (%) 33 (52) 24 (39) 14(-361031) 0.102 39 (62) 23(37) 25(7.8t0 42) 0.005
SCr <15% increase 48 (76) 38 (61) 15(-121031) 0.080 45(71) 32 (52) 20(3.11037) 0.019
from baseline
and <sULN
Urinary RBCs <10/HPF 52 {83) 51 (82) 03(-13t013) 0.987 49 (78) 41 (66) 12(-40t027) 0.154
without RBC casts
No rescue 57 (91) 53 (86) 5(-6.41016) 0414 51(81) 38 (61) 20 (4.1 10 35) 0.012
immunosuppression or
early discontinuation

e CRR 5238, 10438 & £ ObinutuzumabZEA B EIZ S L (BEFIRTE o level 0.2)
« ORR: 528, 1048 & £ ObinutuzumabEFEAE=IZF L
e mMCRR : 1043 THEEIZObinutuzumabFEAE=ICS LY



Table 2 Primary and secondary endpoints at weeks 52 and 104

Week 52 Week 104"
Obinutuzumab Placebo Obinutuzumab Placebo
(n=63) (n=62) Difference (95%Cl) Pvalue (n=63) (n=62) Difference (95%Cl) P value
CRR in prespecified subgroups
Baseline proteinuria,
n (%)
UPCR<3(n=73)  13(38) 1231) 1.5(-141029) 0468  16(d7 ....0280 .....16(59w39 017
UPCR=3(n=47) 8GN .. 2(10) ..........21(-051043) ... 0163 8GN . 200 21(-05w43) ...00%8
Baseline biopsy class,
n (%)
Class Il (n=31) 5 (36) 6 (35) 0.4 (-33 10 34) 0.952 3{21) 7(41) ~19(-52 10 12) 0.338
Class IV {n=94) L L e, 05wy ¢ oM . R— L .. i koo SR
Baseline biopsy class,
n (%)
No class V (n=88) 17 (40) 9 (20) 20 (0.8 10 38) 0,054 17 (40) 10(22) 17 (-1.7 to 36) 0.117
Class V (n=37) 525) 5(29) ~-4.4(-33 10 24) 0.825 9 (45) 4(24) 22 (-8.21051) 0.187
Post hoc endpoints
UPCR <0.8, n (%) 41 (65) 31 (50) 15(-2.1t032) 0.085 45(N) 28 (45) 26 (9.6 t0 43) 0.003

B 7 7L — T DCRRED R

« U-pro/Cr =3 Z£1ZXF L TObinutuzumab(3104B THE%H

« Class IV Z£12XF L TObinutuzumab(31048cE%) (Class 1 & V)
« Class VEHOHEEILObinutuzumabO BENEICHEA 5 2 70



10%

Percent achieving response
D
o

CRR, mCRR, ORRD#:#

CRR mCRR ORR
70% 1 70% 7
60% 4 ak pare 60% -
500/0 . 5000 -
. . .h 40% 40% 4
30% 1 30% 4
% N = - = = = = 20% A 20% 4
‘ -a- Obinutuzumab + MMF (n=63)
61 10% 1 10% 1 a~ Placebo + MMF (n=62)
o T T T T 5 G T T 090 ™ . T T T T 0% T T T T T '
0 12 24 36 52 76 104 0 12 24 36 52 76 104 0 12 24 36 52 76 104
Week Week *P<0.2 **P<0.05 *** P <0.01

« CRR: 52, 76, 1043 Obinutuzumab®FEEAEEIZ 5 WL
e MCRR: 76, 104 TObinutuzumab&EA B E=ICE L
« ORR: 52, 76, 10438 TObinutuzumabZEAE Z (25 L



UPCR

C3, C4, FmdsDNAFTIE, UPCR, eGFRO RS

30 - o “*** 10.04 0.0
-0.5
7.5+
201 -1.0+
5.0
o 10+ ~ =13
£ -2.0
§ o{_.__ _ ' ' _ oot ' . N _ . . ' :
c 04 12 24 36 52 76 104 04 12 24 36 52 76 104 04 12 24 36 52 76 104
E anti-dsDNA eGFR
& 94 .
)
P
(&) .
g e Obinutuzumablx, C3/C4xH
2 = ) - 1 1
= 2l EHR I8, stdsDNATLAx

MzEBREITETSHE 5.

04 1224 36 52 76 ;;1 —3:3 4 12 24 36 3? 76 7 104 * eGFR; %Eﬁ%ﬁ%—\c: a&%
Week Week (PBOEETlZeGFRIET).

-a~ Obinutuzumab + MMF (n=63) = Placebo + MMF (n=62)
*P<02 **P<005 ***P<0.01**" P<0.001




Percent with B-csll depletion

Week

B ovoutuzumab + MMF (n=63)

Placabo + MMF (n=62)

B Ao R 75 25

- CD19* Bflld =5 & 0 2 FREZR

e ObinituzumablXECHIZBRE L
(2B TI98%), 523BTH A% %E

« 104 B TERENRIT L LA D

« Memory/Naive/PB/MMEBAFF |
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Table 3 Safety summary through week 104

Obinutuzumab
n=64 Placebo n=61
Any adverse avent 58 (91) 54 (89)
Deaths 1(2) 4
Senous adverse evenls | e L7 O 18030).....
Seriows infection adverseevents ||| ... 28 1.08.....
Infection adverse event 48 (75) 3B (62}
Mast common adverse events®
Urinary tract infection 15 (23} 1321)
Bronchitis 12 (19) 5 (8)
Herpes zoster 9(15) 6(10)
Abdominal pain 7(11) 3(5)
Infusion-related reaction 7(11) 6(10)
Nausea 6(9) 3{(5)
Upper respiratory tract infection 6 (9) 5 (8)
Hypertension 6{(9) 3 (5)
Anaemia 5 (8) 47
Nasopharyngitis 5(8) 6 (10)
Pharynaitis 5 (8} 407
Arthralgia 5(8) 47
Headache 5(8) 4(0)
Conjunctivitis 4 (6) 2(3)
Influenza 4 (6) 23)
Neutropaenia 3(5) 3(5)
Diarrhoea 3 (5) 5(8)
Peripheral cedema 3(5) 3{5)
Gastroenteritis 3(5) 6(10)
Sinusitis 3(5) 0
Insomnia 3(5) 40
Frequent urination 3(5) 0
Cough 3(5) 1@2)
Infusion-related reactiont 10 (16) 6 (10)
Serious infusion related reaction 0 0
Progressive multifocal 0 1@2)

leukoencephalopathy

« EELAAEEFR : Obinutuzumab?t 25%,

o B8 N RLAE Obinutuzumabﬁi 8%, PBO
2t 18%. UTI é:/_h}rS'Z

 ESTEEE L (IRE24BFEILIA) -
Obinutuzumab#t 16%, PBOZE 10%

« ZET- : Obinutuzumab®t 14 CHILEZTL),

PBO%i 4% CHILE
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Supplemental Table 2. B-cell Depletion to <5 cells/uL in NOBILITY and

 Obinutuzumabid, RTX LUNAR
(LUNAR) &N, 5E

NOBILITY LUNAR
N bi b + MMF ituximab + MMF
7LC;: C D 1 9 + B %HEI H@ Ig,/ﬂ% f 75\ CD19 Measurement ° Inutu(z::;g) i rltum;:zn«r)
EHICHEHE L T UL 2. % 0014 0% 00169
Week 2 98% (51 of 52) 52% (35 of 67)
I N Week 4 96% (54 of 56) 74% (49 of 66)
¢ 6 T H ’CTXEF%@ T '§_ %) 75\, Week 12 96% (52 of 54) 87% (59 of 68)
R (F2EBAHNS. Week 24 93% (52 of 56) 529% (31 of 60)
Eﬁx y-'l—ﬁ Q 75* /jlfl\ %j L , C R R & Week 52 94% (51 of 54) 48% (30 of 63)

RAHICITEREANE
DO EH L.

In NOBILITY, obinutuzumab 1000 mg was administered on days 1, 15, 168, and 182.
In LUNAR, rituximab 1000 mg was administered on days 1, 15, 168, and 182.

Patients in both studies received treatment with MMF, pulse-dose corticosteroids, and a

corticosteroid taper.
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e Obinutuzumab|Z & 2387 CD19+ Biifapr £ &, EELBHEERRD
D& ORFEIT A B ILEH - 7=,

c IsMIET 3 5M1gG ETAZ L <, CD20 negative long-lived plasma
celllFfEiFzcans L Bhins.

e CLL®NHLTA N5 MRV /aF R EREV [ A o N D - 7z,
e CLL°NHLTZRMEB cellAZ% L & Infusion-reaction® ) X 7 & 75 5 HY,
AN

Ao, BIfEENES XL U DG WnWZ ECGCCHANEEL 2 5.

= (o

e Latin American$2/3 7, Africanh’ 47 Ly (ftbstudy & @ L)
« Sample sizeH /N & < alevel 0.2 FHFE L 7-. KIRE L studyh hE.
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o« IEHEEEE (ZObinutuzumabZ B0 L 7=LNEE (X, 1ZX#55
EEMOEHE LR L TL04EDE ;xﬁﬁlétﬁ‘ﬂ&% L 7-.

_—

e ObinutuzumablZ, BIEREECH TR EDBEELHBE
EBEROIENNL < Tx/%_kfﬂ_ﬂf = 7-.

« NIAZAERICEDZ, BIEMLN (Class llI/1V) (2x39 5
obinutuzumab®global phase 3 studyh»{ThHh N T3
(NCT04221477 REGENCY).
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