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Safety and Efficacy of Long-Term Voclosporin Treatment
for Lupus Nephritis in the Phase 3 AURORA 2 Clinical Trial

Amit Saxena,’ / Ellen M. Ginzler,? Keisha Gibson,® Bancha Satirapoj,* Adolfina Elizabeth Zuta Santillan,
Olena Levchenko,® Sandra Navarra,” Tatsuya Atsumi,® Shinsuke Yasuda,® 2/ Nilmo Noel Chavez-Perez,'°
Cristina Arriens,’" () Samir V. Parikh,' (2 Dawn J. Caster,"® Vanessa Birardi,’* " Simrat Randhawa,'®
Laura Lisk,'® Robert B. Huizinga,"” and Y. K. Onno Teng'®

Objective. AURORA 2 evaluated the long-term safety, tolerability, and efficacy of voclosporin compared to pla-
cebo in patients with lupus nephritis (LN) receiving an additional two years of treatment following completion of the
one-year AURORA 1 study.

Methods. Enrolled patients continued their double-blinded treatment of voclosporin or placebo randomly assigned
in AURORA 1, in combination with mycophenolate mofetil and low-dose glucocorticoids. The primary objective was
safety assessed with adverse events (AEs) and biochemical and hematological assessments. Efficacy was measured
by renal response.

Results. A total of 216 patients enrolled in AURORA 2. Treatment was well tolerated with 86.1% completing the
study and no unexpected safety signals. AEs occurred in 86% and 80% of patients in the voclosporin and control
groups, respectively, with an AE profile similar to that seen in AURORA 1, albeit with reduced frequency. Investigator
reported AEs of both glomerular filtration rate (GFR) decrease and hypertension occurred more frequently in the
voclosporin than the control group (10.3% vs 5.0%, and 8.6% vs 7.0%, respectively). Mean corrected estimated
GFR (eGFR) was within the normal range and stable in both treatment groups. eGFR slope over the two-year period
was —-0.2 mL/min/1.73 m? (95% confidence interval [CI] -3.0 to 2.7) in the voclosporin group and —5.4 mL/min/1.73
m? (95% CI -8.4 to —2.3) in the control group. Improved proteinuria persisted across three years of treatment, leading
to more frequent complete renal responses in patients treated with voclosporin (50.9% vs 39.0%; odds ratio 1.74; 95%
Cl 1.00-3.03).

Conclusion. Data demonstrate the safety and efficacy of long-term voclosporin treatment over three years of

follow-up in patients with LN.
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INTRODUCTION

Lupus nephritis (LN) occurs in up to 50% of patients with sys-
temic lupus erythematosus (SLE) (1, 2). Compared to the general
population, mortality risk is increased six- to nine-fold in patients
with LN and 14- to 26-fold in patients with SLE with renal damage;
thus, improved disease management to slow or stop progression
to end-stage kidney disease is essential (3, 4). Proteinuria is a defin-
ing characteristic of chronic kidney disease and is independently
associated with increased risk of mortality, myocardial infarction,
and progression to kidney failure (5, 6). Unsurprisingly, reductions
in proteinuria are associated with improved long-term outcomes.
LN treatment guidelines recommend a target proteinuria level
<0.5-0.7 g/24 hours and to allow a window in the first year of treat-
ment to achieve this. Achieving early proteinuria reductions remains
challenging with current immunomodulatory therapies (5, 7).

Voclosporin is a novel calcineurin inhibitor (CNI) approved in
the United States and, more recently in Europe, for the treatment
of adult patients with active LN in combination with background
immunosuppression. Voclosporin is associated with a favorable
metabolic profile with regard to lipids and glucose and a predictable
pharmacokinetic profile resulting in no need for the therapeutic
drug monitoring required of other CNIs (8-11). In AURORA 1, a
12-month, phase 3, double-blind, randomized-controlled pivotal
study, the efficacy and safety of voclosporin was compared to pla-
cebo in achieving complete renal response (CRR) in patients with
LN. AURORA 1 demonstrated the clinical superiority of voclosporin
with mycophenolate mofetil (MMF) and low-dose glucocorticoids
compared to MMF and low-dose glucocorticoids alone. Signifi-
cantly more patients in the voclosporin group achieved a CRR at
52 weeks of treatment than those in the control group (12). The
safety profile in AURORA 1 was comparable between treatment
groups, in line with previous studies, and no new safety concerns
were observed (8, 13-15).

The primary objective of AURORA 2 was to expand under-
standing of the safety of voclosporin, addressing questions on
longer-term CNI effects, following the consistent efficacy demon-
strated in earlier studies for the treatment of LN (8, 12).

We present results from the continued double-blind, phase
3 study, AURORA 2, assessing long-term safety and tolerability
of voclosporin compared to placebo in patients with LN receiving
an additional 24 months of treatment following completion of
AURORA 1. Together, AURORA 1 and 2 represent the largest
placebo-controlled clinical program evaluating a CNI-based treat-
ment regimen for LN and the longest, as the only clinical trial to
include three years of continuous LN treatment in combination
with MMF and low-dose glucocorticoids.

PATIENTS AND METHODS

Trial design. AURORA 2 (EudraCT 2016-004046-28,
Clinicaltrials.gov NCT03597464) was a phase 3, international,

multicenter, double-blind, 24-month continuation study enroll-
ing patients who completed 12 months of treatment in
AURORA 1. This study complied with the International Council
for Harmonisation Good Clinical Practice guidelines and the
Declaration of Helsinki. The trial was conducted at 100 sites in
24 countries in North America, Latin America, Europe,
South Africa, and Asia. The protocol was approved by the insti-
tutional review board or independent ethics committee at each
trial site; all participants provided informed consent
(Supplementary Methods, http://onlinelibrary.wiley.com/doi/
10.1002/art.42657).

Patient entry criteria. Main inclusion criteria for AURORA
2 were provision of written informed consent, completion of study
treatment in AURORA 1, and, in the opinion of the investigator,
required use of continued immunosuppressive therapy.

Procedures. Patients enrolled in AURORA 2 continued to
receive the same double-blind study treatment assigned by
randomization in AURORA 1. Patient disposition details
from AURORA 1 and 2 can be found in Supplementary
Figure S1, available on the Arthritis & Rheumatology website
at http://onlinelibrary.wiley.com/doi/10.1002/art.42657.
Patients, investigators, and the sponsor remained masked to
the randomization assignment. Patients received study drug
(voclosporin or matching placebo) at the same dose used
at the end of AURORA 1 for an additional 24 months (up to
month 36) in AURORA 2. Study drug dose modifications
were allowed in AURORA 2 per investigator discretion. The
protocol provided guidance to interrupt or reduce study drug
for any patient with >30% decrease in estimated glomerular
filtration rate (eGFR) or in the case of blood pressure, outside
of acceptable limits (Supplementary Methods, http://
onlinelibrary.wiley.com/doi/10.1002/art.42657). All patients
continued to receive background standard of care with MMF
and glucocorticoids at the same doses used at the end of
AURORA 1 (12).

Outcomes. The primary objective of AURORA 2 was to
assess the long-term safety and tolerability of voclosporin com-
pared to placebo in patients with LN that completed one year of
treatment in AURORA 1. Evaluation of safety included assess-
ments of adverse events (AEs) and biochemical and hematologi-
cal laboratory assessments during the study. An Independent
Data and Safety Monitoring Board provided ongoing safety data
review. Efficacy was assessed by achievement of CRR and partial
renal response (PRR), good renal outcome, renal and non-renal
flare, and changes in urine protein creatinine ratio (UPCR), eGFR,
and serum creatinine (sCr).

Statistical analysis. Safety and efficacy analyses included
all patients enrolled in AURORA 2. Analyses included data
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available from the pretreatment baseline of AURORA 1 (ie, last
value before patient received first dose of study drug on day 1 of
AURORA 1) to end of follow-up in AURORA 2, including a safety
visit at four weeks after study drug (voclosporin or placebo) dis-
continuation (ie, up to a total of 37 months follow-up inclusive of
12 months in AURORA 1 and 25 months in AURORA 2).

Laboratory values and vital signs were summarized monthly.
AEs were reported using preferred terms (PT), based on investi-
gator clinical judgement and discretion, aggregated by system
organ class (SOC), and coded using the Medical Dictionary for
Regulatory Activities (MedDRA) version 20.0.

Efficacy was analyzed using a logistic regression model and
had terms for treatment, pretreatment baseline UPCR, biopsy
class, and MMF use at pretreatment baseline and region. CRR
was defined as UPCR of <0.5 mg/mg, eGFR >60 mL/min/1.73
m? or no confirmed decrease from pretreatment baseline in eGFR
of >20%, received no rescue medication for LN, and received no
more than 10 mg prednisone for >3 consecutive days or for
>7 days in total during the eight weeks prior to the endpoint
assessment. PRR was defined as a >50% reduction in UPCR
from AURORA 1 pretreatment baseline. Patients withdrawing
early from the study were counted as nonresponders in the
assessment of CRR and PRR.

Good renal outcome was defined based on achievement of
an adequate response and without renal flare. Adequate
response was considered a sustained UPCR reduction <0.7
mg/mg, adjudicated by the blinded Clinical Endpoints Committee
(CEC). Renal flares were analyzed in patients who achieved an
adequate response and defined as an increase to UPCR >1 mg/
mg from a post-response UPCR of <0.2 mg/mg or an increase
to UPCR >2 mg/mg from a postresponse UPCR of 0.2 to 1.0
mg/mg, adjudicated by the blinded CEC. Non-renal flares were
defined based on AEs, laboratory abnormalities and/or any other
information presented, adjudicated by the blinded CEC. Labora-
tory-confirmed eGFR decrease >30% from AURORA 1 pretreat-
ment baseline was confirmed by two consecutive study visits;
pretreatment baseline was defined as the last value before patient
received the first dose of the study drug on day 1 of AURORA 1.

Results are expressed as an odds ratio (OR) and associated
two-sided 95% confidence interval (Cl) for voclosporin compared
to control. For CRR and PRR, OR >1 indicates benefit of voclos-
porin treatment; for good renal outcome, renal flare, and nonrenal
flare, an OR <1 indicates benefit of voclosporin treatment.

Change from pretreatment baseline (AURORA 1 baseline)
analyses used a mixed effect model repeated measures
(MMRM) analysis. eGFR analyses used a corrected eGFR with
all eGFR values higher than 90 mL/min/1.73 m? constrained to
90 mL/min/1.73 m?.

For the purposes of this continuation study, no additional
power or sample size calculations were performed. Details of the
original power calculation performed for AURORA 1 have been
reported previously (see Supplementary Methods, http://
onlinelibrary.wiley.com/doi/10.1002/art.42657) (12).

RESULTS

Trial population. Of the 357 patients enrolled in
AURORA 1, 255 completed treatment and were eligible for
enrolment in AURORA 2. Between September 2019 and
October 2021, 216 of the 255 (84.7%) treatment completers
enrolled into AURORA 2; 116 in the voclosporin group and
100 in the control group. Of these, 101 in the voclosporin and
85 in the control group completed the study (Supplementary
Figure S1, http://onlinelibrary.wiley.com/doi/10.1002/art.42657).
Pretreatment baseline clinical characteristics and demographics
were generally balanced between treatment groups except
for an increased proportion of Black patients in the
voclosporin group (15.5% voclosporin; 7.0% control). Pretreat-
ment baseline corrected mean eGFR was similar between groups
(79.0 mL/min/1.73 m? voclosporin; 78.7 mL/min/1.73 m? control)
(Table 1).

In AURORA 2, patients continued on the same dose of the
study drug used at the end of AURORA 1; the majority (78.4%
voclosporin; 90.0% control) were receiving 23.7 mg twice daily
(BID) voclosporin or equivalent placebo. At the end of AURORA
2, 49.1% of the voclosporin and 64.0% of the control group were
receiving 23.7 mg BID of voclosporin or equivalent placebo
(Supplementary Table S1, http://onlinelibrary.wiley.com/doi/10.
1002/art.42657). Study drug dose changes decreased over time;
the majority of patients were on a lowered dose at end of study,
including more patients in the voclosporin arm, and underwent
dose changes due to changes in eGFR (Supplementary
Tables S2 and S3, http://onlinelibrary.wiley.com/doi/10.1002/
art.42657). Exposure to MMF was similar between groups (mean
+ SD daily dose of 1.9 + 0.4 g/day in both groups). The majority
(>75%) of patients in both groups at the end of AURORA 2 had
maintained glucocorticoid tapering throughout and were receiv-
ing prednisone (or equivalent) doses <2.5 mg/day
(Supplementary Table S4, http://onlinelibrary.wiley.com/doi/10.
1002/art.42657).

Safety. VVoclosporin was well tolerated over three years with
no new or unexpected safety signals. In the AURORA 2 study
period, the proportion of patients experiencing AEs was compa-
rable between groups (86.2% in the voclosporin group; 80.0%
in the control group), as was the incidence of serious AEs (SAEs)
(18.1% in the voclosporin group; and 23.0% in the control group).
The overall profile of AEs in the AURORA 2 treatment period was
similar to that in the first year of treatment in AURORA 1; however,
the frequency of AEs decreased each year. Of patients with AEs in
AURORA 2, most (86.0% voclosporin; 81.3% control) had AEs
that were mild or moderate in severity. Study drug discontinuation
due to AEs occurred in 9.5% of the voclosporin and 17.0% of the
control group.

Overall, across three years of treatment, infections were the
most common type of AE by SOC (69.8% voclosporin; 72.0%
control) with low rates of serious infection in both groups (12.9%
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Table 1. Demographic and pretreatment baseline patient
characteristics™

Voclosporin Control
Patient characteristics (n=116) (n=100)
Age, mean + SD, years 323+103 354+116
Sex, n (%)
Female 105 (90.5) 88 (88.0)
Male 11 (9.5) 12 (12.0)
Race, n (%)
White 44 (37.9) 40 (40.0)
Asian 30(25.9) 30 (30.0)
Black 18 (15.5) 7(7.0)
Other 24(20.7) 23(23.0)
Ethnicity, n (%)
Hispanic or Latino 39(33.6) 33(33.0)
Non-Hispanic or non-Latino 77 (66.4) 67 (67.0)
Region, n (%)
North America 15(12.9) 9(9.0)
Latin America 34(29.3) 27 (27.0)
Europe and South Africa 38 (32.8) 37 (37.0)
Asia-Pacific 29 (25.0) 27 (27.0)
Biopsy class, n (%)
Class Il 14.(12.1) 21(21.0)
Class IV 64 (55.2) 37 (37.0)
Class V 17 (14.7) 14 (14.0)
Mixed Class V and llI/IV 21 (18.1) 28 (28.0)
Biopsy within 6 months of 100 (86.2) 90 (90.0)
AURORA 1 screening, n (%)
Corrected eGFR, mean + SD, 79.0 £ 15.1 787 +16.6
mL/min/1.73 m?
UPCR, mean + SD, mg/mg 394+26 3.87+25
Time since initial LN diagnosis, 48+53 50+£52
mean + SD, years
Time since initial SLE diagnosis, 6.6+6.7 73+69

mean + SD, years

* Pretreatment baseline defined as the last value before patient
received first dose of study drug on Day 1 of AURORA 1. eGFR = esti-
mated glomerular filtration rate; LN = lupus nephritis; SLE = sys-
temic lupus erythematosus; UPCR = urine protein creatinine ratio.

voclosporin, 17.0% control) (Table 2). Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection occurred in
7 patients in the voclosporin group and 12 patients in the con-
trol group; these events were serious in 2 patients in the
voclosporin group and 5 patients in the control group
(Supplementary Table S2, http://onlinelibrary.wiley.com/doi/
10.1002/art.42657).

In AURORA 2, the AE GFR decreased (PT reported per
investigator discretion) occurred in 12 (10.3%) patients in the
voclosporin group and in 5 (5.0%) patients in the control group.
Hypertension (PT reported per investigator discretion) occurred
in 10 (8.6%) patients in the voclosporin group and 7 (7.0%)
patients in the control group. Antihypertensive treatment was initi-
ated in AURORA 2 in 3 (2.6%) patients in the voclosporin arm,
and 10 (10.0%) patients in the control arm. Overall, AE rates,
including GFR decrease and hypertension, were lower in
AURORA 2 compared to those reported the first year of treatment
in AURORA 1 (Supplementary Table S5, http://onlinelibrary.wiley.
com/doi/10.1002/art.42657).

Mean levels of blood pressure, sCr, glucose, hemoglobin
Alc, and lipids were stable over time in both groups
(Supplementary Figures S2-S5; Supplementary Table S8, http://
onlinelibrary.wiley.com/doi/10.1002/art.42657). Mean levels of
potassium and magnesium remained within normal ranges
(Supplementary Figures S6 and S7, http://onlinelibrary.wiley.
com/doi/10.1002/art.42657).

Improvements in Safety of Estrogens in Lupus Erythemato-
sus: National Assessment Version of the Systemic Lupus Erythe-
matosus Disease Activity Index (SELENA-SLEDAI) scores,
complement 3 (C3), complement 4 (C4), and anti—double-
stranded DNA (anti-dsDNA) were similar to previously reported
outcomes in AURORA 1 (Supplementary Table S9, http://
onlinelibrary.wiley.com/doi/10.1002/art.42657).

Four patients, all in the control group, died during the study;
three deaths occurred during the study treatment period (due to
SARS-CoV-2 infection in two patients and pulmonary embolism
in one patient) and one death during the follow-up period
(SARS-CoV-2 infection). No deaths were considered by the
investigator to be related to study treatment.

Renal function by eGFR. Mean corrected eGFR remained
in the normal range and stable over the study period in both treat-
ment groups and was not statistically different between groups
over the three-year treatment period (Figure 1; Supplementary
Table S6, http://onlinelibrary.wiley.com/doi/10.1002/art.42657).
At pretreatment baseline, mean corrected eGFR slope was 79.0
and 78.7 mL/min/1.73 m? in the voclosporin and control groups,
respectively, whereas at month 36, the respective measurements
were 80.3 and 78.7 mL/min/1.73 m?. Long-term renal function
was evaluated with an eGFR slope over the 24-month period in
AURORA 2, considering the expected acute and early changes
in eGFR that occurred in the first year of treatment in AURORA 1.
As such, from 12 months exposure onwards, the corrected
eGFR slope during AURORA 2 was —0.2 mL/min/1.73 m? (95%
Cl -3.0 to 2.7) in the voclosporin group and —5.4 mL/min/1.73
m? (95% Cl -8.4 to —2.3) in the control group (Figure 2; Supple-
mentary Table S7, http://onlinelibrary.wiley.com/doi/10.1002/art.
42657).

A laboratory-confirmed >30% decrease in corrected eGFR
from pretreatment baseline was reported in 14 (12.1%) patients
in the voclosporin group and 10 (10%) patients in the control
group over the three-year treatment period (Table 3).

Renal efficacy. Reductions in mean UPCR achieved during
the first year of treatment in AURORA 1 (voclosporin, 0.86
mg/mg; control, 1.47 mg/mg) were maintained over the AURORA
2 study period in both groups. MMRM analysis confirmed signifi-
cantly greater reductions from baseline in UPCR were achieved
in the voclosporin group compared with the control group at all
time points except month 36. At the follow-up safety visit, mean
UPCR was 0.78 mg/mg in the voclosporin group and 1.47

3SUB0 | SUOWILLOD BAITER1D) 8|qedl|dde auy Ag pausenob afe 3ol YO ‘9Sn JO Sa|n. Joj Arlq i 8uljuQ A8|1AA UO (SUOIIIPUOD-pUR-SWIBIWO0D A8 1M ARIq 1 pUI|UO//SANY) SUORIPUOD pUe SWwid | 8Y1 39S *[7202/20/2z] o AreligiauliuQ A(IM ‘Uspe JO AIseAIUN AQ /G921 1e/200T OT/I0p/Wo0 A3 1m Afeiq1pul|uo's feuino1de//:sdny wouy papeoiumod ‘T ‘¥202 ‘S02S92E2


https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657
https://doi.org/10.1002/art.42657

23265205, 2024, 1, Downloaded from https://acrjournals.onlinelibrary.wiley.com/doi/10.1002/art.42657 by University Of Leiden, Wiley Online Library on [22/02/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

63

“(S3UBA3 €1 ‘[90°6] 6 = U ‘]0JIU0D ‘SIUBAD /¥ ‘[%1 1] 8T = U ‘UIIOdSO|I0A ‘||eIAQ) 3SEaIDaP Y4D JO STV AQ USALIp SI suonRedisanul Jo DOS a3yl L

'SSe|? Ue3J0 WISAS ‘DS AUDAD 9SIAPE SNOLIIS ‘JyS (W) pattaald ‘I d ‘saniandy Aiolenday Joy Aeuon

-1 [edIP3IA ‘VHASIA ‘2184 Uoie)|l) Je[niaulo]S8 palewilss ‘Y459 QUSAS 9SISAPE ‘JV :SUONRIASICQY ‘0"0Z UOISIDA P3N Suisn papod pue 14 pue DOS Aq pa1e8s.88e aiam s3v *1d anbiun
Uoea 40} 92U0 pue HOS e UIYIIM IUO PIIUNOD e Siudled "pus Juswieall Apnis Jaye shep o€ 01 dn pue z YHOUNY PUB | YHOHUNY Ul SIUSAS 4o} pariodal s3y (%) U 2Je pariodal ereq

(%) u 'suonedydwod

(06)6 (0eL€EL @t (066 (088 (6ZL)SL (g5 8l (LeoL (09) 2 (98)0lL leanpado.d pue Sujuosiod ‘Ainfuj
(%) U ‘suspJosip
(099 (0eb €L @l (09 s (08)8 816 a6l 60 ¢ (09) 2 (Lznvl [eunselpaw pue ‘dpeloyl ‘Alolelidssy
(088 (0co ze (L)L (09)9 (06lL) 6l (ol el (TerL)oz (89) ¢ ey (e Ll (%) U ‘SISPJOSIP UONIIINU PUB WS||0gRIBIA
(oo oL (osL)sL (695 (099 (08)8 (18l le (€€ Lt (L9)6 @LneL (S6)LL (%) U ‘siapJosip Ateunn pue [euy
(9) U ‘suoIpuod 1S
(0eLeL (0vo ve ¥'6)8 (On7h7% (o6lL)6L (tzu vl (0's2) 6¢ (89) 2 Se Ll w9l 6l UOIIeJISIUILIPE PUB SISPIOSIP [BJaUSD
(oevel (324874 69 S (08)8 (ozL el 980l (L90) 1€ (60¢€ (09) ¢ (9'12)s¢ (%) U 'suspJosip Jejndsen
(06)6 (0zo ze (695 (09 s (o9L)al (8€Lol (90 1€ (el (z9)9 (86l) €T (%) U 's1spJosip wa1sAs dpeydwA| pue poolg
(06)6 (002) 02 (Va%h% (09)9 (09l)9l (18l) e (8'2€) 8¢ (C1LeL (@L)eEL W29z (%) U 'SISpIoSIp aNSs3 SNOsURINIGNS PUB UNS
(08)8 YAyl (e e (09)9 (oel) el Lzl (S¥E) o (21 Se Ll (r'80) €€ (%) U 'SI9pJOSIp Wa3sAs SNOAIBN
(0o9L)al (062) 6¢ (69) 3 oL (o9l (L0 ve (L'28) ev (818 wallelL (650 0€ 1(%) U 'suopesnsanul
(9) U 'suopJoSIp anssi
(a4 (0ov) o7 @LoL  (evel  (©raLe (€€ Lt (€58) Ly (9zheL (eS8l Wzo 9T SAI1D3UUOD [P13]2XSO|NISNIA
(osL)sL (09¢) 9¢ () oL LL (06062 (L'v2) 8¢ (€'8%) 99 (ozvel 8L lz  (Oww LS (%) U ‘SI9pJOSIp [eUNSDIUI0AISED
(0er) ev (ozn) et (tva) e (©ogoe (00909 (L'éev) LS (8'69) 18 (0ve)se  (888)sy (€090 (%) U 'SUONEISIUI PUB SUONDBU|
(dnoJ8 saye ul syusped
10 %S 1= Ul pauodal) DOS Ag s3v
(0o (0207 0 (¥dk4 0Dz (6'0) L (€7 S 0 (6'0) L e v (%) U '3VS paiejaJ-iuswieal]
(0€a) e (0'82) 8¢ '6)8 (0gL)gL  (0€L) €L (181) Le (L90) L€ (818 (CLer  (@LEL (%) U '3vS
(012 1Lz (018 Le 7'6)8 (ogL)8lL (002 0T (L'v2) 8¢ (009) 89 (96 (gLl (Sow ¥ (%) U '3V paiejoJ-juswieal |
(0'08) 08 (0'S6) 56 (Lvs)oy  (099)99  (0¥8) 8 (298) 001 (zze) L0l (099) /9  (£€/)S8  (888) €0l (%) U ‘3v
(0oL =uwAuo (0oL =u)pousd  (G8=u) (00L=U) (00L=U) (9LL=wAuo (9Ll =u)pouad  (e0L=u) (QLL=U) (9LL=uU) SIUSAD 3SINPY
Z vdouNy Jusuiiea.) € 1B9A T Jedp | JedA Z vdodNy Juswiesl) € IBBA T Jedp | JedA
Jeak-29.1y3 1e3A-33.U3 ||BJRAD
I=BENe]
(001 =u) |03u0) (9L L = u) UlIOdSOPOA

Apnis Jo J1eah AQ sjuene esienpy  "g dlqeL

LONG-TERM VOCLOSPORIN TREATMENT FOR LUPUS NEPHRITIS



64 BIRARDI
901 eGFR
15.0 .
< 80 1
£ T b otao ET
- =
~ eGFR change from pretreatment baseline g g
_T 70 £=
S E ‘ i 5.0 £ 3
== o
o £ T Ew
o 60 o O
g+ 00 2@
£5 i 53
] [ ]
=2 28
- 50 Lo
2 50 5=
© v O
e x °
© 40 —e— Voclosporin -10.0 : _E
—m— Control g °
=g
30 -1
0 3 6 9 2 15 18 21 24 27 30 33 36 fop 00
Mo
Voclosporin (n) 116 116 116 116 116 114 114 109 103 102 99 100 100 96
Control (n) 100 100 100 100 100 98 96 90 81 84 8 84 87 85
Figure 1. Mean corrected eGFR (95% Cl) and mean change from pretreatment AURORA 1 baseline. Analysis of AURORA 2 patients (n = 216)

includes pooled data from AURORA 1 and AURORA 2, including a FUP visit
was defined as the last value before patient received first dose of study drug
merular filtration rate; FUP, follow-up.

mg/mg in the control group (Figure 3A). Overall, the proportions of
patients achieving >50% reduction from baseline in UPCR and
UPCR <0.5 mg/mg increased up to months 12 and 18 and were
maintained over the total treatment period (Figure 3B;
Supplementary Figure S8, http://onlinelibrary.wiley.com/doi/10.
1002/art.42657).

There was a significant improvement in CRR and PRR with
voclosporin treatment compared to control at nearly every time
point. At the end of AURORA 2 (month 36), more patients in the
voclosporin group than in the control group achieved a CRR
(50.9% vs 39.0%; OR 1.74; 95% CI 1.00-3.03), largely driven by
achieving a proteinuria reduction in UPCR <0.5 mg/mg (54.3%
vs 43.0%; OR 1.66; 95% CI 0.96-2.88), and achieved a PRR

90
Corrected eGFR slope

at four weeks after study drug discontinuation. Pretreatment baseline
onday 1 of AURORA 1. ClI, confidence interval; eGFR, estimated glo-

(74.1% vs 69.0%; OR 1.39; 95% CI 0.75-2.58) (Table 3; Supple-
mentary Table S10, http://onlinelibrary.wiley.com/doi/10.1002/
art.42657). In a last observation carried forward analysis of
patients without data at month 36, 12 of 17 (70.6%) patients in
the voclosporin group and 5 of 13 (38.5%) patients in the control
group achieved >50% reduction from baseline in UPCR based
on their final UPCR measurement.

Overall, significantly more patients in the voclosporin group
than in the control group achieved a good renal outcome (66.4%
vs 54.0%; OR 0.56; 95% CIl 0.32-0.99), that is, an adequate
response with UPCR <0.7 mg/mg and no subsequent renal flare,
as adjudicated by the blinded CEC. Of patients who achieved
adequate response (101 in the voclosporin group; 73 in the

—e— Voclosporin

—=— Control

Corrected eGFR (mL/min/1.73 m?)

eGFR (ml/min/1.73 m?)

o
Mean (95% Cl) change from Mo 12 in corrected

27 30 33 36
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84 85 84 87
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Mo

Voclosporin (n) 116 114 114 109 103
Control (n) 100 98 96 90 81

Figure 2. .S mean slopes of corrected eGFR and eGFR change (95% Cl) from month 12. AURORA 2 patients (n = 216) completed 12 months of
treatment in AURORA 1 before entering AURORA 2. Mean corrected eGFR slope and eGFR change are calculated from entry into AURORA
2 (month 12 of treatment) to end of AURORA 2 at month 36. Cl, confidence interval; LS mean, least squares mean; eGFR, estimated glomerular

filtration rate.
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Table 3. Efficacy analyses*

Analyses Voclosporin (n = 116), % (n/n) Control (n = 100), % (n/n) OR (95% Cl) Pvalue

CRR

Month 12 52.6(61/116) 34.0 (34/100) 2.30(1.30-4.05) 0.004

Month 24 56.0 (65/116) 43.0 (43/100) 1.81(1.04-3.16) 0.035

Month 36 50.9 (59/116) 39.0 (39/100) 1.74(1.00-3.03) 0.051
PRR

Month 12 89.7 (104/116) 70.0 (70/100) 3.99 (1.88-8.46) <0.001

Month 24 77.6(90/116) 58.0 (58/100) 2.68 (1.46-4.91) 0.001

Month 36 74.1 (86/116) 69.0 (69/100) 1.39(0.75-2.58) 0.290
Proportion with <0.5 mg/mg UPCR

Month 12 54.3(63/116) 34.0 (34/100) N/A N/A

Month 24 65.7 (69/105) 54.3 (44/81) N/A N/A

Month 36 63.6 (63/99) 49.4 (43/87) N/A N/A
Proportion with >50% UPCR reduction from baseline

Month 12 89.7 (104/116) 70.0 (70/100) N/A N/A

Month 24 85.7 (90/105) 71.6(58/81) N/A N/A

Month 36 86.9 (86/99) 79.3 (69/87) N/A N/A
Proportion with >30% eGFR decrease overall 12.1(14/116) 10.0(10/100) N/A N/A
Good renal outcome overall 66.4 (77/116) 54.0 (54/100) 0.56 (0.32-0.99) 0.045
Renal flare overall 23.8(24/101) 26.0 (19/73) 0.85(0.42-1.73) 0.662
Non-renal flare overall 18.1(21/116) 14.0 (14/100) 1.33(0.63-2.81) 0.448

* Analysis of AURORA 2 patients (n=216) includes pooled data from AURORA 1 and AURORA 2. Values of proportion data are percentages cal-
culated with the denominator representing the number of patients contributing data at each time point. Patients who withdrew from the study
prior to the response assessment or did not have data at the specified timepoint were defined as non-responders in CRR and PRR assessments.
Abbreviations: AE, adverse event; CEC, Clinical Endpoints Committee; Cl, confidence interval; CRR, complete renal response; eGFR, estimated
glomerular filtration rate; LN, lupus nephritis; MMF, mycophenolate mofetil; N/A, not applicable; OR, odds ratio; PRR, partial renal response;
UPCR, urine protein creatinine ratio.

control group), similar proportions in each group experienced in patients with LN; voclosporin was well tolerated with no new or
renal flares. Non-renal flares were also similar in each group over worsening safety signals and with stability of renal function. Clini-
the three-year treatment period (Table 3). cal efficacy over three years of treatment was maintained, as

observed by continued reduced UPCR, increased CRR, and pre-
served kidney function, suggesting a positive benefit-risk profile
for voclosporin in patients with LN.

DISCUSSION ,
AURORA 2 was a phase 3, two-year, double-blinded,
AURORA 2 demonstrates the safety and tolerability of con- placebo-controlled continuation trial of the pivotal AURORA 1
tinued administration of voclosporin over three years of treatment study. More than 80% of patients who completed treatment in
W Voclosporin
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= =5
£ !
[
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Figure 3. Mean UPCR (95% CI) and proportion of patients with 50% reduction in UPCR from baseline. Analysis of AURORA 2 patients (n =216)
includes pooled data from AURORA 1 and AURORA 2, including a FUP at four weeks after study drug discontinuation. (a) Mean UPCR data of
patients by study visit. (A) indicates two weeks from the start of study treatment. (B) indicates four weeks from the start of study treatment. (C) indi-
cates eight weeks from the start of study treatment. (b) Proportion of patients with at least a 50% reduction from baseline in UPCR by visit. Per-
centages calculated with denominator that includes patients with a UPCR measure at the specified timepoint. Patients without data at the
timepoint are not included. Baseline defined as last value before patient received first dose of study drug on day 1 of AURORA 1. Cl, confidence
interval; FUP, follow-up visit; UPCR, urine protein creatinine ratio.
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AURORA 1 continued in AURORA 2. Key baseline characteristics
were balanced between groups. As such, AURORA 2 is struc-
tured to provide valuable information on the long-term benefit
and risk of voclosporin treatment in adults with LN.

Overall adverse event profiles in AURORA 2 of voclosporin
and control groups were comparable, with AEs declining annually
and few patients discontinuing due to AEs, suggesting that long-
term voclosporin is well tolerated. Adverse events associated with
the hemodynamic effects of the CNI drug class, such as hyper-
tension and GFR decrease, occurred more often in the voclos-
porin group, yet decreased over time, and were managed
through dose modifications. There were very few events of Type
2 diabetes mellitus, hyperkalemia, or hyperlipidemia in either
group over the course of the study, consistent with earlier reports
of improved glucose, electrolyte, and lipid profiles with the voclos-
porin treatment regimen relative to earlier generation calcineurin
inhibitors (12, 14). Furthermore, drug discontinuations were less
frequent in the voclosporin group compared with the control
group. Unique pharmacokinetic-pharmacodynamic properties,
including the low metabolite load and eGFR-based dosing of
voclosporin, are likely responsible for the benign safety profile
observed with voclosporin (11, 16-18).

Significantly more patients in the voclosporin group achieved
CRR at the end of AURORA 1 and did so earlier than patients in
the control group (12). Such timely renal response has previously
been shown to lead to long-term kidney preservation (19, 20).
Although an expected minor decrease in kidney function was
observed early in AURORA 1 due to the hemodynamic renal effect
of CNls, data across three years of voclosporin exposure showed
stable kidney function, as measured with mean eGFR and slope
throughout the study (21). eGFR slope in the control group
decreased slightly, likely reflecting the natural progression of LN,
which has been similarly observed in other trials of LN (22, 23).
Preservation of long-term kidney function along with the favorable
safety results of AURORA 2 establishes a positive benefit—risk
profile for voclosporin as part of standard of care LN treatment.

At the start of AURORA 2, mean UPCR was lower in the
voclosporin (0.86 mg/mg) than in the control group (1.47 mg/mg),
reflecting improved disease control by voclosporin in the first year
of treatment. Additionally, more voclosporin patients had a good
renal outcome than those in the control group, demonstrating a
clear clinical benefit of voclosporin.

It is noteworthy that, for patients achieving adequate disease
control, results were attained in a setting where study drug dose
modifications were permitted; approximately 30% of the voclos-
porin group and 9% of the control group ended AURORA 2 on a
lower dose. Most dose changes occurred in the first year of treat-
ment in AURORA 1, potentially reflecting real-world clinical prac-
tice in terms of long-term safety, tolerability, and efficacy.

Patients in AURORA 2 continued the randomized treat-
ment assignment of voclosporin or placebo from AURORA
1. Although AURORA 2 treatment groups were relatively

balanced with respect to baseline demographic characteris-
tics, more patients in the voclosporin group had achieved a
renal response at the start of AURORA 2, and the mean UPCR
level was lower in voclosporin patients, representing a potential
source of selection bias for those patients choosing to enter
AURORA 2 and a limitation of the study. As more patients in
the voclosporin group both continued into AURORA 2 and
achieved proteinuria reductions, more patients in this group
were therefore assessed for renal flare. This should be borne
in mind when comparing renal flare rates between groups; it
may be helpful to refer to good renal outcome, which was
assessed in all patients of the study, that is, the number of
patients with adequate response (proteinuria reduction) and
no renal flare. Continuation studies typically are open label, a
potential source of bias avoided in this study as AURORA
2 continued as a double-blinded study. Voclosporin treatment
data collection included results from AURORA 1, providing an
opportunity to assess long-term effects of treatment durability
and response and clinical parameters indicative of safety. As
along-term study occurring, in part, during the COVID-19 pan-
demic, it is notable that the majority of patients attended most
study visits and completed three years of treatment. We also
acknowledge in CRR and PRR analyses that patients who
missed a study visit or discontinued early are considered non-
responders. Therefore, it may be informative to evaluate effi-
cacy outcomes with the descriptive analyses including only
the proportion of patients contributing data at specified
timepoints.

Preclinical work demonstrates that voclosporin inhibits SARs-
CoV-2 replication, with clinical research in this area recently
reported (24, 25). Interestingly, three deaths due to coronavirus
infection occurred in the control group during AURORA 2 and none
in the voclosporin group. Whether calcineurin suppression of cyto-
kine production from immune cells or inhibition of SARs-CoV-2 rep-
lication could contribute to this observation merits further research.

This analysis confirms the safety, tolerability, and efficacy of
voclosporin reported previously, with no new or unexpected
safety signals observed with an additional two years of treatment.
We propose that the rapid renal response achieved with voclos-
porin treatment has beneficial long-term consequences, sup-
ported by stable kidney function over the three-year treatment
period. Overall, three-year data provides further support for the
use of voclosporin with MMF and low-dose glucocorticoids for
the treatment of LN.
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