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Efficacy and safety of voclosporin versus placebo for lupus
nephritis (AURORA 1): a double-blind, randomised,
multicentre, placebo-controlled, phase 3 trial

Brad H Rovin, ¥ K OnnoTeng, Ellen M Ginzler, Cristina Arriens, Dawn | Caster, fuanita Romero-Diaz, Keisha Gibson, Joshua Kaplan, Laura Lisk,
Sandra Navarra, SamirV Parikh, Simrat Randhawa, Neil Solomons, Robert B Huizinga

[Lancet. 2021:397(10289):2070-80.]
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2019 Update of EULAR/ERA-EDTA Management Recommendation
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Immunosuppressive Therapy in Lupus Nephritis

The Euro-Lupus Nephritis Trial, a Randomized Trial of
Low-Dose Versus High-Dose Intravenous Cyclophosphamide
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[Arthritis Rheum. 2002;46(8):2121-31.]

Open-label, multicenter, JA&E6M/ & 5T1 FHEEZRRCT

90 A3EFEZLLN (I, 1V, Ve, Vd) ZmPSL 750mg/ L X
%, PSL 0.5mg/kgd:E¥% 5 — R

High-dose CY(46 A\): IVCY q1lM*6[a]4+q3M*2[Al:
HMERE0.5mg/m2, nadird T250mgd DIEE
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Mycophenolate Mofetil versus Cyclophosphamide for
Induction Treatment of Lupus Nephritis ALIVIS (2009) MMF vs IVCY

Gerald B. Appel,* Gabriel Contreras,’ Mary Anne Dooley,® Ellen M. Ginzler,* [.J Am Soc NephrOL 2009,20(5)1103-12]

David Isenberg,' David Jag,llnue,'1 Lei-5hi Li,** Eduardo I"u'ly.mler,” Jorge Sanchez-Guerrero,
Meil Solomons,¥¥ David Wofsy,!l and the Aspreva Lupus Management Study Group

o « Open-label, multicenter, RCT (24M#RE)

Il +ycophenciats moteti

G Hrme— o« SEENELN 370 A (WHO HHlorlll+V, IVorlV+V, V):
PP e foren  nes e MMF (target dose 3g), IVCY (0.5-1.0 g/m2/8) Z6hH

BoOEREME. & & HPSL60mg maxiL .
MIMF & IVCY 0B A0 » 1Xendpoint: [IRERRD & CroftE
NEEDLL « 22Xendpoint: CR, SLEDAI/Damage index

o [ « MMFZ%(185.\): Response rate 56.2%

Patimnts Responding to Treatmant {%)

Parameter L pr= Odds Ratio (95% CI) \
seat g IVCYR£(185A): R te 53.0%

Responders with renal biopsy class Il or IV a8 (ce.a)t B3(539)" 1.1 (0.7 to0 1.8) . e S p O n S e ra e . 0

Patients with renal biopsy dass ¥ 16 (55.2)° 15(48.4)° . .

Renal remission criterion met Treatment difference (% [95% CI]) ] 7— ~ \H . —— 7" ~
serum creatinine 130 70.3) 125 67.6) 27 (- 6710 12) > ﬁ = ;I N L/ 2 Nen p Ol nt 7= /M
urine jprotein 44 23.8) ED{27.0) 2 (—12.1 to 5.4) °
uring sadiment SE(31.4) 4423 8) .6|f 1510 18.6)
all three criteria 15 (B.4) 15{3.1) 05 {—51to 4.2 e | ==

Renal and extmrEﬁal remission [ J 5:_ = " I\/l I\/l F 2 > 9 A ®
complete absel of BILAG As and Bs o4 29.7) 45 (24.9)3 4.8 (4.3 to 140 — = b

SEL_NA—SJ—ZDN Difference between means (95% CI) —_— — _
change in score from bassline to end point —£2 = 10.1° —5.6 = B0 0.41 (—1.48 to 2.30) EE_ % ‘ E = ;E 73: [/

[mean + S0) -3 — /N /T .

Anti-dsDNA
patients with dsDNA =40 IU/ml at baseling M7 7.2 124(72.5) — =t NS N N
p atients with dsDNA =50 IU/ml at end point 72 {81.4 71(53.2) () :I:E/_\' l\/l I\/l F t | \/CY 0) %73 é A - ﬁ =] ;E % &5

c3 g l:lFFH B RS o= =1 g
patients with low C3 at baseline™ 125 71.0 139 (79.9)%
patients with low €3 at end point™ 70 (39.81" 50 (51.7)* 0) j: I\/l I\/l F | V C Y 7"__ 7’—_. J

ol XS > ) NEJM
patients with low C4 at baseline® 104 (57.1)" 125 [F2.3)F 7_ N
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BEfEEA
MT vs IVCY

Multitarget Therapy for Induction Treatment of Lupus Nephritis M u |t|ta rget (2 01 5)

A Randomized Trial

Zhihong Liu, MD; Haitao Zhang, MD; Zhangswo Liu, MD; Changying Xing, PhD; Ping Fu, MD; Zhachui Ni, MD; Jianghua Chen, MD; [ . . ]
Hengli Lin, MD; Fuyou Liu, MD; Yongcheng He, MD; Yani He, MD; Lining Miao, MD; Nan Chen, MD; Ying Li, MD; Yong Gu, MD; A nn | n te rn I\/l e d - 2 O 1 5 ’ 1 6 2 - 1 8 -
Wei Shi, MD; Weixin Hu, MD; Zhengzhao Liu, MD; Hao Bac, MD; Caihong Zeng, PhD; and Minlin Zhouw, MD

: e 0.001 M1, 85.3%  Open-label, multicenter, 24w RCT
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;R 50 - $TBSSEERSLN (ACR-SLE) FEA368 A. Classll
8 ff‘ 19/1V 150/V 69/1l1+V 26/IV+V 98 A. U-Pro>1.5bg
T Hf’ W HDCr <3mg/dLZ#E A, Chronicity index>3Fr4.
§ om Ja T Qyeral Response + Multitarget(MT)#(181.A) : MMF 1000mg+TAC 4mg
o « IVCYEE(181A): IVCY 750mg/m?/4w*6
R Wk « WAf & H mPSL pulse+ PSL 0.6mg/kg - 4w—20mg(-
[ R L - = 5¢/2w)—10mg(-2.5mg/2w)
A MT W VCY i 1>j7\endp0|nt CR? (U pI’O<O 4g/24h \;jlj,ﬁ‘ A|b>35 CI'_I—_ET%L')
] T i » HER: 2AWCREIIMTAH S LY (MT 45.9% vs IVCY 25.6%,
PT iV, p<o 001 H’Eﬁﬁﬂ C EEAETIEIV/V/ VNV TMTH
P n } . I\/ITC;tIVCYot ) C3E SLEDAIb B &I,
& T gsiew } « WEMT?—BIERIVCY/MMFERDCREE < FEFE
I 529.9% S BERTEHIERT 2EA. CNIA'podocyteD 7 7 F >
N S E S EE N NI I I REERICIEA(T72 1T T/ <) [Nat Med. 2008;14:931-8]
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A randomized, controlled double-blind study
comparing the efficacy and safety of dose-ranging AU RA' LV <201 9) Voclosporin
voclosporin with placebo in achieving remission in [Kidney Int. 2019:;95(1):219-231.]

patients with active lupus nephritis

_ Complete Renal Remission @  oarper ° PD3SE 2, —EFMRCT, multicenter (20 # E79HE:%)

£ + Week ""”“““"" « Placebo& 2 dose Voclosporin (23.7mg bid or 39.5mg bid)
- - 24 Weeks ¥ o p g\ g

sl o, o7 — ARG LR BT E 2D (B REIEMMF

T a e 48 Weeks 7 2 15-20 Zg/ d+ BB =G C)

: . CEE L SEEMIN 265 AN R

E :: ] g 5 « 12kendpoint: 24w complete renal remission (CRR)
=l e - « 22Rendpoint: 48w CRR

% 2 « Low-dose VoclosporinZt (89.A): 24w CRR 32.6%

Z High-dose Voclosporin&f (88 A): 24w CRR 27.3%

> Low- dose VCS  High- dose VCS Placebo (88)\): 24w CRR 19.7%

— OR 2.03 (Low-dose vs Placebo)

Table 2| Overall summary of adverse events (safety set,

N = 265) _ _ « 48w T%HLow-dose VCEUDCRRCiEﬁﬁ L, High-dose
Placebs 257 miBlD 395w bl VCSI|ZxPlacebo &k V) BEICCRRAEH - 7-.

Distribution across (N = 88) (N = 89) (N = 88) o )

categories of AE n (%) n (%) n (% « BEZESR: Low-dose VCSTIET-HZ LY (Low 11.2%, High

by sesous AE wise el 2080 2.3%, Placebo 1.1%). & % #Isi & AR ICE R T 5.

Any treatment-related AE 15 (17.0 45 (50.6 55 (625 =N | = a2 .

Ay senoe e Nan dan 769 e fEE 2 MEHILNOBERBEA L LT @Voclospor/l\nO) _

Ant;e.:tErT::t:_i:\:attsiFﬁEy 9 (10.2) 16 (18.0) 14 (159) MM F+§‘G7 C~D JEJJD I3 %&FST& [Z Eﬁﬁ . %t 72 = {)\H%

An?fr:?f 1?;1022?:;:’:2an 1(1.1) 10 (11.2) 21(2.3) %% Lj: & 75\ /D 7_: .

death




Voclosporin & (& 7

c FIR AN =2 1) VBEAEZE (CNI)
* Lupkynis (Aurinia Pharmaceuticals/Xx)
« 2021/1 FDAFE™

 Traditional CNI (CyA, Tac) & EEE L 77 &
1. BEYEEALELTHEYMPEEE=ZX) ~
T HNNE
2. BB MEICSZDEEN DL
3. Mycophenolic acidDBEICFEAX 5 2 7L,
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e Phase lll, ZEEG® 7 X Lft 7 7 Rk E 27THE147%ER)

P:SLE (ACREH#), X7 U —=v FD2ELRICBER L ZIL—TIBE
*class Ill, IV, V [EJhor III/IV & A7F].

* BAOEBIE: IREBUPCR >1.5mg/mg, pure classV Tl =2mg/mg. X7 U —=> 764 BLIERIIC
BAERLI-EFIT, X7V —=v 7645 Bl kB LIREH2/ELLE.

*eGFR<45 mL/min/1.73m2 L R4\
| : Voclosporin (23.7mg bid) , 5238, PSL23ERE+ MMF (1g bid) A
C : Placebo, 52:@[. PSL23ERFE+ MMF (1g bid)

O : Primary end point; 5238 ®complete renal response.

*PR&EBCrib = 0.5 mg/mg, eGFR= 60 mL/min/1-73 m? % L < (Zbaselineh 520% LA £ DR AV Wy,
L X% 2 —DEFIEREN T W, 44~52BTPSL=10mg % #fttF (BEHFREHTHRM)

« ZEMEHLFHEI N
« eGFR 30% U LB A L 7c3mEH LE.




Rapidly tapered low-dose steroids

Table S3 Dosing Schedule for IV Methylprednisolone and Daily Oral Prednisone

Patients Patients
<45 kg >45 kg
Weeks 1-27
Days 1-21 0-25 g (IV) 0-5 g (IV)
Days 3-13 20 me (oral) 25 mg (oral)

Week 2 (Day 14)

15 mg (oral)

20 mg (oral)

Week 4 (Day 28)

10 mg (oral)

15 mg (oral)

Week 6 (Day 42)

10 mg (oral)

10 mg (oral)

Week 8 (Day 56)

S mg (oral)

5 mg (oral)

Week 12 (Day 84)

S mg (oral)

5 mg (oral)

Week 16 (Day 112)

2-5 mg (oral)

2-5 mg (oral)

e« Day 1-2: 250 or 500mg IV mPSL
e Day 3% 20/25mg PSL
= IZAURA-LV EEIC

Forced Corticosteroid Taper

¢u]]

/

il
(mg/d)

0-2 20-25
2 15-20
9 10-15
] 10
8 5
16-on 2.5

AURA-LV®protocol
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Vodosporin group _Placebo group Vodosporingrowp  Placebo group
(n=179) (n=178) (n=179) (n=178)
Median age, years 31 (18-62) 312(1872) {Continued from previous column)
Sex Baseline e:FR
Male 18 (10%) 26 (15%) Mean, mL/min per 173 m’ 921 (30-6) 90-4 (250
Female 161 (50%) 152 (B5%) High (=60 mL/min per 146 (B2%) 144 (81%)
Meanweight, kg 66-49 (17-07) B6-55 (16-11) 173 m’)
Race* Mean baseline UPCR, 414 (271) 387 (2:36)
White 68 (38%) 61 (34%) mg/mg
Black 26 (15%) 19 (11%) Complement 3 e -
Mean, mg/dL 1. : af 2
Asian 53 (30%) 56(31%) L My (3473 9 (26-42)
Lo (=90 mg/dL 105 (59% (55%;
Othert 32 (18%) 42 (24%) (=90 mg/dL) 5 (59%) 99 (55%)
L Complement 4
Ethmnicity™
S . Mean, mg/dL 16-6 (11-5) 168 (9.7)
Hispanic or Latino 57 (32%) 59 (33%) 1 & g
Mon-Hispanic or 122 (68%) 118 (66%) ow (<10 ma/dl) 50 (25%) 45(25%)
non-Lating Anti-dovble-stranded DNA
o o 1(1%) Mean, IU/mL 1052 (137 7) 947 (124-4)
Region High (=10 ILfmL) 133 (74%) 118 (66%)
Morth and Latin America 75 (42%) 74 (42%) SELENA-SLEDAI
Europe and South Africa 52 (29%) 52 (29%) n w7 77
Asia-Parific 52 (29%) 52 (29%) Mean 13-2(6-5) 118 (61)
Mean time since initial lupus 4.6 (5-1) 47 (4-9) MMF use at screening
nephritis diagnosis, years Yes 100 (56%) 96 (54%)
Mean time since systemic 6-6(6-4) 69 (61)t Mo 79 (44%) 82 (46%)
lupus erythematosus
diagnosis, years Data are median (range). n (%], or mean (S0} wnless stated othenwise. Percentages
. ’ might mot add up to 100% because of rounding. eGFR=estimated glomerular
Biopsy dlass filtrstion rate. UPCR=urine probein creatinine ratio. SELENA-SLEDAK Safety of
Pure dass I 20 (11%) 29 (16%) Estrogens in Systemic Lupus Erythematosus National Assessment-Systemic Lupus
Pure dass 51 (51%) 77 (43%) Erythematosus Disease Activity Indesx. MMF=rmycophenolate mofetil. *Analyses for
) race and ethnicity were post hoc, 10ther races indude American Indian, Alaska
Pure classV 25 (14%) 25 (14%) Mative Native Hawaiian, Pacific Islander. and other or mixed races except mied
(lasz [l and V only 1] 1({<1%) Black race. Data missing for one patient.
Oass ll and V onl 2 % 20(11%
ssTanavony 4(13%) (11%) Table 1: Demographic and baseline patient characteristics in the
Cass IV and V only 19 (11%) 26(15%)

(Table 1 continwes in next column)

intention-to-treat population

VoclosporinEf(Z1794,
PlaceboZt (2178 A3 HE A A
QoY WS

BEE=R

HA, TREANER,

s EIEREE L TRY 2
IFoNnTWns.

Pure C
Pure C
Pure C

asslll 11/16%,
ass |V 51/43%,
ass V 14/14%

Upro: 4.14/3.87 mg/mg
eGFR: 92.1/90.4
SELENA-SLEDAI 13.2/11.8

ScreeningfF55% TMMF{E .




Froportion of patients with complete reral response | %)

N = =

Primary endpointid 2z

Iy

. Voclosporingroup  Placebo group  OR or HR pvalue
Complete renal response Partial renal response (n=179) (n=178) (95% C1)
1004 [ viodosporin group (n=173) 100+ Primary endpoint*
O Placebo group (n=178) _ Complete renal response at 52 weeks 73 (41%) 40 (23%) OR2-65 <0-0001
£ (154-4-27)
&0 E_ 804 Secondary endpoints
. H T0% 70% Complete renal response at 24 weeks 58 (32%) 35 (20%) OR 223 0-002
Voclosporin 5 (134372)
LY
60 1—;:, 60 Partial renal response at 24 weeks 126 (70%) 89 (50%) OR 2-43 <0-001
5 0% 52% (156-373)
£ Partial renal response at 52 weeks 125 (70%) 92 (52%) OR 226 <0001
-
A (145351}
40 E 404 .
o Time to UPCR <0-5 mo/mag, days 169 (141-214) 372 (295-NC) HR2.02 <0-001
2 (1.51-270)
=]
0% 3% £ Time to 50% reduction in UPCR, days 29 (29-32) 63(57-87) HR2.05 <0-001
0 £ 20 (1-62-2-60)
2
£ Data are n (%) or median (95% 1), vnless otherwise specthed. OR=odds ratio. HR=harard ratio. UPCR=urine protein
creatinine ratio. MC=non-caloulable. *The model i based on a logistic regression with terms for treatment. baseline UPCE,
o T 1 Q T 1 biopsy dass, mycophenolate mofetil use at baseline, and region.
Week 24 Wesk 52 Waek 24 Week 52
Study week Study week Table 2: Summary of complete and partial renal responses at weeks 24 and 52 (intention-to-treat

population)

« Secondary endpoint® VoclosporinBEIZZER L TUL 3.



lime-to event curve

1.00
1.00 4 — Voclosporin group
— Placebo group Upro=0.5mg/mg = :
Voclosporin
5 -
3
g 0754 y %
B Voclosporin E
L [
g 3 Placebo
e g %397
5 0504 L
= B
£ 2
o = =
3 . Upro 50%{E T3
E o254 &
Placebo
HR 2.05 (95% C1 1-62. 2-60); log- rank p<0-001
HR 202 (95% Cl 1.51, 2-70); log- rank p<0-001 0 . : . . : . . : : : : : . .
0 | 1 T 1 T T T 1 T T T | 0 25 0 75 100 125 10 175 200 223 A50 IS 3000 335 365
0 25 50 75 100 125 150 175 200 225 3250 275 300 325 365 Time since start of the study (days)
Mumber at risk Mumber at risk
Vocosporingroup 179 160 14 134 119 106 S0 83 80 70 B8 62 61 &5 51 Voclosporingroup 179 115 74 49 36 20 15 12 11 & & f i 5 3
Placebo grovp 178 170 165 149 134 126 110 114 110 102 100 95 86 83 g0 Placebo grovp 178 135 113 8% 66 61 55 50 46 42 41 3@ W I 35

cMEEDEFINBEZDL OEHEBOTWA (BHBENEDOIEEM).



Voclosporingrovp  Placebo group

E%CCOK/\T

(n=178) (n=178)
Adverse event summary
Adverse event 162 (91%) 158 (B9%)
Serious adverse event 37 (21%) 38 (21%)
Serious adverse event of 18 (10%) 20 (11%)
infections and infestations
Treatment-related serious 8 (4%) 8 (4%)
adverse event
Adverse event leading to 20 (11%) 26 (15%)
study drug discontinuation
Death* 1(<1%) 5 (3%)
Treatment-related adverse 0 0

event leading to death

Ilnl

BEELBEER(SAD)FH

:/\;t|__|[/

(Voclosporin 21% vs Placebo 21%).

BLEEOSWSAEILfH2%
(Voclosporin 4% vs Placebo 4%).

JE T & Voclosporin 144, Placebo 5

4 7--7-.
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« Voclosporinc MMF+HEREX T 04 F & GEHET % 881,
MMFERI+ER=XT7T04 FEYUEHE6H08/12HBDOCRRABE
ICET S.

e SEIDEWVWCRRIL, EXDZBEREL Y EANIETEDRT
04 F&EFRFEEDOMMFEFTEIR L TW 5.

e EIRH L RITFERATE - (Phase 2ICHB T3 WVWIETRE (A E
CEE->TWE),

e Activelt L —T7 RBRDBERICEZELINREZH7-57.




