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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 m2 (95% confidence interval [CI] −3.0 to 2.7) in the voclosporin group and −5.4 mL/min/1.73
m2 (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%
CI 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.

Supported by Aurinia Pharmaceuticals Inc.
1Amit Saxena, MD: Division of Rheumatology, New York University School

of Medicine, New York, New York; 2Ellen M. Ginzler, MD: Department of Med-
icine, SUNY Downstate Health Sciences University, Brooklyn, New York;
3Keisha Gibson, MD: Department of Medicine, UNC Kidney Center, Chapel
Hill, North Carolina; 4Bancha Satirapoj, MD: Department of Medicine, Phra-
mongkutklao Hospital, Bangkok, Thailand; 5Adolfina Elizabeth Zuta Santill!an,
MD: Instituto de Ginecología y Reproducci!on, Lima, Peru; 6Olena Levchenko,
MD: Odessa Regional Clinical Hospital, Oblast, Ukraine; 7Sandra Navarra,
MD: Rheumatology Section, University of Santo Tomas, Manila and St Luke’s
Medical Center, Quezon City, Philippines; 8Tatsuya Atsumi, MD: Department
of Rheumatology, Endocrinology and Nephrology, Hokkaido University, Sap-
poro, Japan; 9Shinsuke Yasuda, MD: Department of Rheumatology, Graduate
School of Medical and Dental Medicine, Tokyo Medical and Dental University
(TMDU), Tokyo, Japan; 10Nilmo Noel Chavez-Perez, MD: Unidad de Reumato-
logía, Hospital General de Enfermedades, Instituto Guatemalteco de Seguri-
dad Social, Guatemala City, Guatemala; 11Cristina Arriens, MD: Department
of Arthritis & Clinical Immunology, Rheumatology, Oklahoma Medical
Research Foundation and Department of Medicine, University of Oklahoma
Health Sciences Center, Oklahoma City; 12Samir V. Parikh, MD: Department
of Nephrology, The Ohio State University Wexner Medical Center, Colum-
bus; 13Dawn J. Caster, MD: Department of Medicine, Division of Nephrology

and Hypertension, University of Louisville School of Medicine, Louisville,
Kentucky; 14Vanessa Birardi, PharmD: Medical Affairs, Aurinia Pharmaceuti-
cals, Edmonton, Alberta, Canada; 15Simrat Randhawa, MD: Dianthus Thera-
peutics, Waltham, Massachusetts; 16Laura Lisk, BSc: Clinical Development,
Aurinia Pharmaceuticals, Edmonton, Alberta, Canada; 17Robert B. Huizinga,
PhD: Reformation Consulting Services, North Saanich, British Columbia,
Canada; Research and Development, Aurinia Pharmaceuticals, Edmonton,
Alberta, Canada; 18Y. K. Onno Teng, MD, PhD: Center for Expertise on Lupus-,
Vasculitis- and Complement-mediated Systemic Autoimmune Diseases,
Department of Nephrology, Leiden University Medical Centre, Leiden, The
Netherlands.

The aggregated data underlying this article, the study protocol, and statis-
tical analysis plan will be shared with researchers on reasonable request to
the corresponding author. Data will be shared through a secure online plat-
form after a data access agreement is signed. Data will be available at the
time of publication and for a minimum of five years from the end of the trial.

Author disclosures and a graphical abstract are available at https://
onlinelibrary.wiley.com/doi/10.1002/art.42657.

Address correspondence via email to Vanessa Birardi, PharmD, at
vbirardi@auriniapharma.com.

Submitted for publication February 22, 2023; accepted in revised form
June 13, 2023.

59

Arthritis & Rheumatology
Vol. 76, No. 1, January 2024, pp 59–67
DOI 10.1002/art.42657
© 2023 The Authors. Arthritis & Rheumatology published by Wiley Periodicals LLC on behalf of American College of Rheumatology
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

膠原病 Journal Club 2024年1⽉23⽇ 志⽔ 隼⼈



ボクロスポリン
• 新規のカルシニューリン阻害薬
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【医療関連事業】申請についてのお知らせ  

ループス腎炎治療薬「ボクロスポリン」の国内製 販売承認申請について 

 

大塚製薬株式会社（本社：東京都、代表取締役社長：井上眞、以下「大塚製薬」）は、本日、経口免疫

抑制剤「ボクロスポリン（一般名）」について、「ループス腎炎」の適応で、日本国内での製 販売承認申

請を行いましたので、お知らせします。 

 

ループス腎炎は、自己免疫疾患である全身性エリテマトーデス（SLE）によって引き起こされる高度な

タンパク尿を伴う糸球体腎炎で、SLEの最も深刻な合併症の 1つとされています。副腎皮質ステロイドが

標準治療で、ミコフェノール酸モフェチルなどの免疫抑制剤を併用する場合があります。比較的若年に

発症することで、SLE 患者さんにおけるループス腎炎の合併は生命予後の悪化につながる末期腎不全

へのリスクを高めていると考えられています。タンパク尿を伴う糸球体腎炎の やかな寛解達成と、その

後の副腎皮質ステロイドの減量が課題となっています。 

 

本剤は、ループス腎炎を対象に開発された新規の経口免疫抑制剤で、T 細胞の増殖・活性化に重要

な酵素であるカルシニューリンを阻害することで免疫抑制作用およびポドサイト（糸球体上皮細胞）の保

護効果を発揮すると考えられています。米国においては、オーリニア社が 2021 年 1 月に米国食品医薬

品局（FDA）より、成人の活動性ループス腎炎の適応で製 販売承認を取得しています。大塚製薬は、

2020年 12月に日本と欧州における独占的開発販売権をオーリニア社から取得するライセンス契約を締

結し、2022年 9月に欧州医薬品庁（EMA）より本剤の販売承認を得ています。 

 

大塚製薬は、最重点領域の一つとして、循環器・腎領域におけるポートフォリオ強化に取り組んでいま

す。今後とも、未だ十分満たされていない領域の研究開発を進め、世界の人々に貢献してまいります。 

 

【全身性エリテマトーデスについて】 

全身性エリテマトーデス（SLE：Systemic Lupus Erythematosus）は、完治が難しい慢性の自己免疫疾患で、

全身の様々な場所、臓器に、多彩な症状を引き起こします。男女比は、1:9ほどで、女性に多く、特に 20-

40歳の女性に多いとされ、日本全国に約 6~10万人ほどの患者さんがいると考えられています。 

9Fanouriakis A, et al. Ann Rheum Dis 2023;0:1–15. doi:10.1136/ard-2023-224762

Recommendation

vitamin K antagonists versus DOACs in patients with thrombotic 
APS.95 A recent meta- analysis of these trials showed that DOAC 
use was associated with increased risk of subsequent arterial 
thrombotic events (OR: 5.43), especially stroke (OR: 10.74), 
and the composite of arterial or venous thrombotic events (OR: 
4.46).96 In patients who have not experienced a thrombotic event, 
primary prophylaxis with low- dose aspirin should be considered 
in those with a high risk aPL profile, defined as lupus antico-
agulant positivity, or double (any combination of lupus antico-
agulant, anticardiolipin antibodies or anti- beta2glycoprotein I 
antibodies) or triple aPL (all three aPL). Apart from its other 
beneficial effects, HCQ has also potential antithrombotic effects 
and may reduce aPL levels,97 and is particularly recommended in 
patients with SLE- aPL or SLE/APS.98 99

Catastrophic APS (CAPS) is a rare complication of APS, with 
concomitant or successive thrombosis in≥3 organs. Although 
a detailed overview of the therapeutic options for CAPS was 
outside the scope of the SLR, several Task Force members deemed 
it important to cover this issue in the manuscript text. High- 
quality studies for the treatment of CAPS in SLE are lacking. 
Precipitating conditions (eg, infections) should be aggressively 
sought for and treated, to minimise the risk for the develop-
ment of CAPS. Triple therapy with full anticoagulation, high- 
dose GC and plasma exchange and/or IVIG is recommended for 

patients with CAPS; more recently, the complement inhibitor 
eculizumab has shown promise, especially in patients with CAPS 
with features of complement- mediated TMA (microangiopathic 
haemolytic anaemia, thrombocytopenia, acute kidney injury). 100 
The 2019 EULAR recommendations for the management of APS 
stated that complement inhibitors or RTX may be considered 
in refractory CAPS. Agreement for this recommendation was 
96.4% and mean (SD) LoA was 9.57 (0.83).
13. Immunisations for the prevention of infections (herpes 
zoster virus, human papillomavirus, influenza, COVID- 19 and 
pneumococcus), management of bone health, nephroprotection 
and cardiovascular risk, and screening for malignancies, should 
be performed (5/D).

The final recommendation is a statement regarding major 
comorbidities in SLE, reflecting expert opinion based on the 
evidence for the general benefit of the mentioned measures. As 
on APS, EULAR has issued specific recommendations regarding 
vaccinations101 and cardiovascular risk management102 in 
patients with autoimmune rheumatic diseases, including SLE, 
and the reader is referred to the respective manuscripts for 
further details. In view of the COVID- 19 pandemic and the 
burden of herpes zoster in patients with lupus,103 the current 
SLR included a research question regarding the efficacy and 
safety of vaccines against SARS- CoV- 2 and herpes zoster virus 

Figure 2 Treatment of lupus nephritis. Top- to- bottom sequence does not imply order of preference (similar to figure 1). #In addition to general 
protective measures, as outlined in figure 1. §BEL should always be given in combination with MMF or low- dose CYC as initial therapy, and with 
MMF or AZA as maintenance therapy. ˆCNIs should be given in combination with MMF. *Particularly recommended in the presence of poor prognostic 
factors: reduced eGFR, histological presence of cellular crescents or fibrinoid necrosis, or severe interstitial inflammation. ¶Extension of high- dose 
CYC to subsequent phase refers to severe LN cases, in which bimonthly or quarterly CYC pulses may be given following six monthly pulses. †In 
relapsing/refractory disease, especially after failure to CYC- based regimens. ACEi, angiotensin- converting enzyme inhibitors; APS, antiphospholipid 
syndrome; ARB, angiotensin receptor blockers; AZA, azathioprine; BEL, belimumab; CNI, calcineurin inhibitor; CYC, cyclophosphamide; eGFR, estimated 
glomerular filtration rate; GC, glucocortocoids; HCQ, hydroxychloroquine; IV, intravenous; MMF, mycophenolate mofetil; MP, methylprednisolone; 
PO, per os; RTX, rituximab; SGLT2i, sodium glucose transporter 2 inhibitors; TAC, tacrolimus; Upr, urine protein; VKA, vitamin K antagonists; VOC, 
voclosporin.
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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, Y K Onno Teng, Ellen M Ginzler, Cristina Arriens, Dawn J Caster, Juanita Romero-Diaz, Keisha Gibson, Joshua Kaplan, Laura Lisk, 
Sandra Navarra, Samir V Parikh, Simrat Randhawa, Neil Solomons, Robert B Huizinga

Summary
Background Voclosporin, a novel calcineurin inhibitor approved for the treatment of adults with lupus nephritis, 
improved complete renal response rates in patients with lupus nephritis in a phase 2 trial. This study aimed to 
evaluate the efficacy and safety of voclosporin for the treatment of lupus nephritis.

Methods This multicentre, double-blind, randomised phase 3 trial was done in 142 hospitals and clinics across 
27 countries. Patients with a diagnosis of systemic lupus erythematosus with lupus nephritis according to the 
American College of Rheumatology criteria, and a kidney biopsy within 2 years that showed class III, IV, or V 
(alone or in combination with class III or IV) were eligible. Patients were randomly assigned (1:1) to oral 
voclosporin (23·7 mg twice daily) or placebo, on a background of mycophenolate mofetil (1 g twice daily) and 
rapidly tapered low-dose oral steroids, by use of an interactive web response system. The primary endpoint was 
complete renal response at 52 weeks defined as a composite of urine protein creatinine ratio of 0·5 mg/mg or 
less, stable renal function (defined as estimated glomerular filtration rate [eGFR] ≥60 mL/min/1·73 m² or no 
confirmed decrease from baseline in eGFR of >20%), no administration of rescue medication, and no more than 
10 mg prednisone equivalent per day for 3 or more consecutive days or for 7 or more days during weeks 44 
through 52, just before the primary endpoint assessment. Safety was also assessed. Efficacy analysis was by 
intention-to-treat and safety analysis by randomised patients receiving at least one dose of study treatment. The 
trial is registered with ClinicalTrials.gov, NCT03021499.

Findings Between April 13, 2017, and Oct 10, 2019, 179 patients were assigned to the voclosporin group and 178 to the 
placebo group. The primary endpoint of complete renal response at week 52 was achieved in significantly more 
patients in the voclosporin group than in the placebo group (73 [41%] of 179 patients vs 40 [23%] of 178 patients; odds 
ratio 2·65; 95% CI 1·64–4·27; p<0·0001). The adverse event profile was balanced between the two groups; serious 
adverse events occurred in 37 (21%) of 178 in the voclosporin group and 38 (21%) of 178 patients in the placebo group. 
The most frequent serious adverse event involving infection was pneumonia, occurring in 7 (4%) patients in the 
voclosporin group and in 8 (4%) patients in the placebo group. A total of six patients died during the study or study 
follow-up period (one [<1%] patient in the voclosporin group and five [3%] patients in the placebo group). None of the 
events leading to death were considered by the investigators to be related to the study treatments.

Interpretation Voclosporin in combination with MMF and low-dose steroids led to a clinically and statistically superior 
complete renal response rate versus MMF and low-dose steroids alone, with a comparable safety profile. This finding 
is an important advancement in the treatment of patients with active lupus nephritis.

Funding Aurinia Pharmaceuticals. 

Copyright © 2021 Elsevier Ltd. All rights reserved.

Introduction
Lupus nephritis is a severe manifestation of systemic lupus 
erythematosus that presents with proteinuria, haematuria, 
and impaired kidney function. Lupus nephritis can lead to 
end-stage kidney disease within 10 years of diagnosis 
in nearly 20% of patients.1 The ultimate goals of lupus 
nephritis treatment are preserving kidney function and 
reducing mortality, while minimising treatment-related 
adverse events and improving quality of life.2,3

A substantial and increasing body of evidence shows 
that an early reduction in proteinuria, particularly within 

6–12 months from the start of treatment, is the single best 
predictor of improved long-term outcomes, including 
reduced risk of disease flares, end-stage kidney disease, 
and death.4–8 Due to the positive predictive value of 
proteinuria reduction in lupus nephritis, rather than 
other clinical or serological markers, it has become an 
established, objective, and reproducible endpoint for 
evaluating therapeutic interventions.2,3 Consequently, 
lupus nephritis treatment guidelines recommend evi-
dence of at least 25% proteinuria reduction within 
3 months and at least 50% reduction by 6 months after 
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27か国142施設で実施された
第三相⼆重盲検ランダム化⽐較試験

腎⽣検でLN class Ⅲ, Ⅳ or Ⅴ (Ⅴ単独
あるいは併存) と診断された患者

PSL + MMF 2 g + Voclosporin

PSL + MMF 2 g + PBO

主要評価項⽬：52週時点での
Complete renal response
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Figure S1 Phase 3 AURORA 1 clinical trial study design 
 

 
 
 
Table S3 Dosing Schedule for IV Methylprednisolone and Daily Oral Prednisone  

 Patients 
<45 kg 

Patients  
≥45 kg 

In Case of Prior IV Steroids During 
Screening (pre-randomisation) 

Weeks 1-2* 

0·25 g (IV) 0·5 g (IV) 

 
1 g minus prior IV steroids mg or 0·5 g 
minus prior IV steroids mg for patients 

who weigh <45 kg‡ 
 

   Days 1-2† 

   Days 3-13 20 mg (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) 5 mg (oral) 5 mg (oral) 
Week 12 (Day 84) 5 mg (oral) 5 mg (oral) 
Week 16 (Day 112) 2·5 mg (oral) 2·5 mg (oral) 

*Day 0-13: Oral steroids dosed according to patient weight and then tapered beginning at Day 14. 
†Oral corticosteroids were to be commenced on Days 1 or 2 if corticosteroids were administered during screening. 
‡It was recognised that dosing with IV methylprednisolone may not be in the patient’s best interest if they had already 
received therapy within the 3 months prior to screening. In this case, the Investigator was permitted to omit the 
administration of further IV methylprednisolone after discussion with the Medical Monitor. 
Notes: Oral prednisone taper should have been done within ±3 days of specified timeframe. When clinically indicated, 
patients were allowed to be completely titrated off of oral corticosteroids. 
IV, Intravenous; MMF, mycophenolate mofetil.   
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the study (figure 1). 15 (8%) of 178 patients in the 
voclosporin group and 31 (17%) of 178 patients in the 
placebo group discontinued the study; discontinuation 
reasons were similar in both groups (figure 1). The 
majority of patients (318 [89%] of 357) had a kidney biopsy 
within the 6 months before screening; 39 (11%) had a 
biopsy more than 6 months before screening, including 
12 (3%) patients who had a biopsy more than 12 months 
before screening. Baseline characteristics were balanced 
between the two groups (table 1).

The overall duration of exposure and daily exposure to 
voclosporin or placebo were similar for both treatment 
groups; the median compliance as assessed by returned 
medication container capsule count was approxi-
mately 99% in both groups. Oral steroid doses were 

tapered per protocol guidance; at week 16, 142 (82%) of 
174 patients in the voclosporin group and 138 (81%) of 
171 patients in the placebo group were on an oral steroid 
dose of 2·5 mg or less, whereas these patients proportions 
decreased to 121 (75%) of 162 patients in the voclosporin 
group and 108 (73%) of 147 patients in the placebo group 
at week 52. Exposure to MMF was similar for treatment 
groups in terms of duration of exposure and mean daily 
dose, which was 2 g per day (SD 0·4) in both groups. A 
total of 44 patients received at least one dose of MMF of 
more than 2 g per day (16 [9%] patients in the voclosporin 
group and 28 [16%] patients in the placebo group); 
eight patients in each group were on 3 g per day MMF 
at the beginning of the study, of whom four (2%) patients 
in the voclosporin group and six (3%) patients in the 
placebo group continued the dose throughout the study.

In the analysis of the primary endpoint, significantly 
more patients in the voclosporin group than in the 
placebo group had a complete renal response (73 [41%] of 
179 patients vs 40 [23%] of 178 patients; OR 2·65; 95% CI 
1·64–4·27; p<0·0001; table 2). The absolute difference 
between groups for achieving a complete renal response 
was 18% in favour of voclosporin. All of the composite 
measures of the primary endpoint of complete renal 
response occurred more often in patients in the 
voclosporin group, but this difference was statistically 
significant only for UPCR of 0·5 mg/mg or less 
(appendix p 11 ).

All hierarchical key secondary endpoints achieved 
statistical significance in favour of voclosporin. The 
proportion of patients achieving a complete renal 
response at week 24 was significantly higher in the 
voclosporin group than the placebo group (table 2). More 
patients in the voclosporin group achieved a partial 
renal response at weeks 24 and 52 than in the placebo 
group (table 2; figure 2). As shown in the Kaplan-Meier 
plots, the time-to-event curves begin to separate within 
the first month of treatment, showing an early treat-
ment response in the voclosporin group; the difference 
between the two treatment groups was sustained 
throughout the study (figure 3). More patients in the 
voclosporin group than in the placebo group achieved an 
UPCR of 0·5 mg/mg or less during the study (116 [65%] 
of 179 patients vs 78 [44%] of 178 patients) and the time to 
reach this threshold was significantly shorter for the 
voclosporin group (figure 3). A 50% reduction in UPCR 
from baseline at any time during the study was achieved 
by 173 (97%) patients treated with voclosporin com-
pared with 135 (76%) patients receiving placebo. The 
median time to achieve a 50% reduction in UPCR was 
significantly shorter for the voclosporin group than in 
the placebo group (figure 3). In an analysis of duration 
of UPCR of 0·5 mg/mg or less, the median time was 
198 days (95% CI 103–non-calculable) in the placebo 
group and 216 days (127–non-calculable) in the 
voclosporin group; results were not significant (p=0·65). 
In an analysis of mean UPCR over time, there was a 

Voclosporin group 
(n=179)

Placebo group 
(n=178)

OR or HR 
(95% CI)

p value

Primary endpoint*

Complete renal response at 52 weeks 73 (41%) 40 (23%) OR 2·65 
(1·64–4·27)

<0·0001

Secondary endpoints

Complete renal response at 24 weeks 58 (32%) 35 (20%) OR 2·23 
(1·34–3·72)

0·002

Partial renal response at 24 weeks 126 (70%) 89 (50%) OR 2·43 
(1·56–3·79)

<0·001 

Partial renal response at 52 weeks 125 (70%) 92 (52%) OR 2·26 
(1·45–3·51)

<0·001 

Time to UPCR ≤0·5 mg/mg, days 169 (141–214) 372 (295–NC) HR 2·02 
(1·51–2·70)

<0·001 

Time to 50% reduction in UPCR, days 29 (29–32) 63 (57–87) HR 2·05 
(1·62–2·60)

<0·001 

Data are n (%) or median (95% CI), unless otherwise specified. OR=odds ratio. HR=hazard ratio. UPCR=urine protein 
creatinine ratio. NC=non-calculable. *The model is based on a logistic regression with terms for treatment, baseline 
UPCR, biopsy class, mycophenolate mofetil use at baseline, and region. 

Table 2: Summary of complete and partial renal responses at weeks 24 and 52 (intention-to-treat 
population) 

Figure 2: Complete and partial renal response endpoints (intention-to-treat population)
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主な適格基準
• ACR1997のSLE分類基準を満たしている18-75歳のSLE患者
• 以下のように定義された活動性腎炎の所⾒を満たす

- スクリーニング2年以内に腎⽣検でClass Ⅲ, Ⅳ, ⅤLNと診断され、
直近6か⽉以内にUPCRの2倍以上の増加、あるいはClass Ⅲ/Ⅳで
あればUPCR≧1.5 mg/mg、Class ⅤであればUPCR≧2 mg/mgを
満たす

- スクリーニング6か⽉以内に腎⽣検でClass Ⅲ, Ⅳ LNと診断され、
スクリーニング時点でUPCR≧1.5 mg/mgを満たす

- スクリーニング6か⽉以内に腎⽣検でClass Ⅴ LNと診断され、
スクリーニング時点でUPCR≧2 mg/mgを満たす



主な除外基準
• スクリーニングの時点でeGFR≦45 L/min/1.73m2
• 腎代替療法を要している、あるいは試験期間中に要することが予測

される患者
• 腎移植後あるいは試験期間中に予定されている患者
• スクリーニング5年以内の悪性腫瘍の既往
• 重度の⼼⾎管疾患 (うっ⾎性⼼不全、不整脈、先天性QT延⻑含む)
• スクリーニング時点で、QTcF>480 msec
• 肝障害
• COPD
• SLEに関連のない⾻髄不全



アウトカム (AURORA 1)

-主要評価項⽬
52週時点でのComplete renal response (CRR) 達成

CRR：以下の全てを満たすものと定義

1) UPCR≦0.5 mg/mg
2) eGFR≧60 mL/min/1.73m2 or ベースラインeGFRから>20%の低下なし
3) LNに対するレスキュー治療なし
4) 44-52週の間で、PSL>10mg/⽇ 連続3⽇間あるいは計7⽇間以上の使⽤なし



アウトカム (AURORA 1)

-主な副次評価項⽬
・UPCR≦0.5 mg/mgまでの期間
・24週および52週時点でのPartial renal response (PRR)
・ベースラインからUPCRが50%減少するまでの期間
・24週時点でのCRR達成

PRR：ベースラインからUPCRが50%減少したものと定義



治療スケジュール
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Figure S1 Phase 3 AURORA 1 clinical trial study design 
 

 
 
 
Table S3 Dosing Schedule for IV Methylprednisolone and Daily Oral Prednisone  

 Patients 
<45 kg 

Patients  
≥45 kg 

In Case of Prior IV Steroids During 
Screening (pre-randomisation) 

Weeks 1-2* 

0·25 g (IV) 0·5 g (IV) 

 
1 g minus prior IV steroids mg or 0·5 g 
minus prior IV steroids mg for patients 

who weigh <45 kg‡ 
 

   Days 1-2† 

   Days 3-13 20 mg (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) 5 mg (oral) 5 mg (oral) 
Week 12 (Day 84) 5 mg (oral) 5 mg (oral) 
Week 16 (Day 112) 2·5 mg (oral) 2·5 mg (oral) 

*Day 0-13: Oral steroids dosed according to patient weight and then tapered beginning at Day 14. 
†Oral corticosteroids were to be commenced on Days 1 or 2 if corticosteroids were administered during screening. 
‡It was recognised that dosing with IV methylprednisolone may not be in the patient’s best interest if they had already 
received therapy within the 3 months prior to screening. In this case, the Investigator was permitted to omit the 
administration of further IV methylprednisolone after discussion with the Medical Monitor. 
Notes: Oral prednisone taper should have been done within ±3 days of specified timeframe. When clinically indicated, 
patients were allowed to be completely titrated off of oral corticosteroids. 
IV, Intravenous; MMF, mycophenolate mofetil.   
  

以降のGCは担当医師の判断で調整
本試験からMMFを開始した患者は、最初の1週間は1g, day 8から2gへ増量



結果 (AURORA 1)
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the study (figure 1). 15 (8%) of 178 patients in the 
voclosporin group and 31 (17%) of 178 patients in the 
placebo group discontinued the study; discontinuation 
reasons were similar in both groups (figure 1). The 
majority of patients (318 [89%] of 357) had a kidney biopsy 
within the 6 months before screening; 39 (11%) had a 
biopsy more than 6 months before screening, including 
12 (3%) patients who had a biopsy more than 12 months 
before screening. Baseline characteristics were balanced 
between the two groups (table 1).

The overall duration of exposure and daily exposure to 
voclosporin or placebo were similar for both treatment 
groups; the median compliance as assessed by returned 
medication container capsule count was approxi-
mately 99% in both groups. Oral steroid doses were 

tapered per protocol guidance; at week 16, 142 (82%) of 
174 patients in the voclosporin group and 138 (81%) of 
171 patients in the placebo group were on an oral steroid 
dose of 2·5 mg or less, whereas these patients proportions 
decreased to 121 (75%) of 162 patients in the voclosporin 
group and 108 (73%) of 147 patients in the placebo group 
at week 52. Exposure to MMF was similar for treatment 
groups in terms of duration of exposure and mean daily 
dose, which was 2 g per day (SD 0·4) in both groups. A 
total of 44 patients received at least one dose of MMF of 
more than 2 g per day (16 [9%] patients in the voclosporin 
group and 28 [16%] patients in the placebo group); 
eight patients in each group were on 3 g per day MMF 
at the beginning of the study, of whom four (2%) patients 
in the voclosporin group and six (3%) patients in the 
placebo group continued the dose throughout the study.

In the analysis of the primary endpoint, significantly 
more patients in the voclosporin group than in the 
placebo group had a complete renal response (73 [41%] of 
179 patients vs 40 [23%] of 178 patients; OR 2·65; 95% CI 
1·64–4·27; p<0·0001; table 2). The absolute difference 
between groups for achieving a complete renal response 
was 18% in favour of voclosporin. All of the composite 
measures of the primary endpoint of complete renal 
response occurred more often in patients in the 
voclosporin group, but this difference was statistically 
significant only for UPCR of 0·5 mg/mg or less 
(appendix p 11 ).

All hierarchical key secondary endpoints achieved 
statistical significance in favour of voclosporin. The 
proportion of patients achieving a complete renal 
response at week 24 was significantly higher in the 
voclosporin group than the placebo group (table 2). More 
patients in the voclosporin group achieved a partial 
renal response at weeks 24 and 52 than in the placebo 
group (table 2; figure 2). As shown in the Kaplan-Meier 
plots, the time-to-event curves begin to separate within 
the first month of treatment, showing an early treat-
ment response in the voclosporin group; the difference 
between the two treatment groups was sustained 
throughout the study (figure 3). More patients in the 
voclosporin group than in the placebo group achieved an 
UPCR of 0·5 mg/mg or less during the study (116 [65%] 
of 179 patients vs 78 [44%] of 178 patients) and the time to 
reach this threshold was significantly shorter for the 
voclosporin group (figure 3). A 50% reduction in UPCR 
from baseline at any time during the study was achieved 
by 173 (97%) patients treated with voclosporin com-
pared with 135 (76%) patients receiving placebo. The 
median time to achieve a 50% reduction in UPCR was 
significantly shorter for the voclosporin group than in 
the placebo group (figure 3). In an analysis of duration 
of UPCR of 0·5 mg/mg or less, the median time was 
198 days (95% CI 103–non-calculable) in the placebo 
group and 216 days (127–non-calculable) in the 
voclosporin group; results were not significant (p=0·65). 
In an analysis of mean UPCR over time, there was a 

Voclosporin group 
(n=179)

Placebo group 
(n=178)

OR or HR 
(95% CI)

p value

Primary endpoint*

Complete renal response at 52 weeks 73 (41%) 40 (23%) OR 2·65 
(1·64–4·27)

<0·0001

Secondary endpoints

Complete renal response at 24 weeks 58 (32%) 35 (20%) OR 2·23 
(1·34–3·72)

0·002

Partial renal response at 24 weeks 126 (70%) 89 (50%) OR 2·43 
(1·56–3·79)

<0·001 

Partial renal response at 52 weeks 125 (70%) 92 (52%) OR 2·26 
(1·45–3·51)

<0·001 

Time to UPCR ≤0·5 mg/mg, days 169 (141–214) 372 (295–NC) HR 2·02 
(1·51–2·70)

<0·001 

Time to 50% reduction in UPCR, days 29 (29–32) 63 (57–87) HR 2·05 
(1·62–2·60)

<0·001 

Data are n (%) or median (95% CI), unless otherwise specified. OR=odds ratio. HR=hazard ratio. UPCR=urine protein 
creatinine ratio. NC=non-calculable. *The model is based on a logistic regression with terms for treatment, baseline 
UPCR, biopsy class, mycophenolate mofetil use at baseline, and region. 

Table 2: Summary of complete and partial renal responses at weeks 24 and 52 (intention-to-treat 
population) 

Figure 2: Complete and partial renal response endpoints (intention-to-treat population)
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the study (figure 1). 15 (8%) of 178 patients in the 
voclosporin group and 31 (17%) of 178 patients in the 
placebo group discontinued the study; discontinuation 
reasons were similar in both groups (figure 1). The 
majority of patients (318 [89%] of 357) had a kidney biopsy 
within the 6 months before screening; 39 (11%) had a 
biopsy more than 6 months before screening, including 
12 (3%) patients who had a biopsy more than 12 months 
before screening. Baseline characteristics were balanced 
between the two groups (table 1).

The overall duration of exposure and daily exposure to 
voclosporin or placebo were similar for both treatment 
groups; the median compliance as assessed by returned 
medication container capsule count was approxi-
mately 99% in both groups. Oral steroid doses were 

tapered per protocol guidance; at week 16, 142 (82%) of 
174 patients in the voclosporin group and 138 (81%) of 
171 patients in the placebo group were on an oral steroid 
dose of 2·5 mg or less, whereas these patients proportions 
decreased to 121 (75%) of 162 patients in the voclosporin 
group and 108 (73%) of 147 patients in the placebo group 
at week 52. Exposure to MMF was similar for treatment 
groups in terms of duration of exposure and mean daily 
dose, which was 2 g per day (SD 0·4) in both groups. A 
total of 44 patients received at least one dose of MMF of 
more than 2 g per day (16 [9%] patients in the voclosporin 
group and 28 [16%] patients in the placebo group); 
eight patients in each group were on 3 g per day MMF 
at the beginning of the study, of whom four (2%) patients 
in the voclosporin group and six (3%) patients in the 
placebo group continued the dose throughout the study.

In the analysis of the primary endpoint, significantly 
more patients in the voclosporin group than in the 
placebo group had a complete renal response (73 [41%] of 
179 patients vs 40 [23%] of 178 patients; OR 2·65; 95% CI 
1·64–4·27; p<0·0001; table 2). The absolute difference 
between groups for achieving a complete renal response 
was 18% in favour of voclosporin. All of the composite 
measures of the primary endpoint of complete renal 
response occurred more often in patients in the 
voclosporin group, but this difference was statistically 
significant only for UPCR of 0·5 mg/mg or less 
(appendix p 11 ).

All hierarchical key secondary endpoints achieved 
statistical significance in favour of voclosporin. The 
proportion of patients achieving a complete renal 
response at week 24 was significantly higher in the 
voclosporin group than the placebo group (table 2). More 
patients in the voclosporin group achieved a partial 
renal response at weeks 24 and 52 than in the placebo 
group (table 2; figure 2). As shown in the Kaplan-Meier 
plots, the time-to-event curves begin to separate within 
the first month of treatment, showing an early treat-
ment response in the voclosporin group; the difference 
between the two treatment groups was sustained 
throughout the study (figure 3). More patients in the 
voclosporin group than in the placebo group achieved an 
UPCR of 0·5 mg/mg or less during the study (116 [65%] 
of 179 patients vs 78 [44%] of 178 patients) and the time to 
reach this threshold was significantly shorter for the 
voclosporin group (figure 3). A 50% reduction in UPCR 
from baseline at any time during the study was achieved 
by 173 (97%) patients treated with voclosporin com-
pared with 135 (76%) patients receiving placebo. The 
median time to achieve a 50% reduction in UPCR was 
significantly shorter for the voclosporin group than in 
the placebo group (figure 3). In an analysis of duration 
of UPCR of 0·5 mg/mg or less, the median time was 
198 days (95% CI 103–non-calculable) in the placebo 
group and 216 days (127–non-calculable) in the 
voclosporin group; results were not significant (p=0·65). 
In an analysis of mean UPCR over time, there was a 

Voclosporin group 
(n=179)

Placebo group 
(n=178)

OR or HR 
(95% CI)

p value

Primary endpoint*

Complete renal response at 52 weeks 73 (41%) 40 (23%) OR 2·65 
(1·64–4·27)

<0·0001

Secondary endpoints

Complete renal response at 24 weeks 58 (32%) 35 (20%) OR 2·23 
(1·34–3·72)

0·002

Partial renal response at 24 weeks 126 (70%) 89 (50%) OR 2·43 
(1·56–3·79)

<0·001 

Partial renal response at 52 weeks 125 (70%) 92 (52%) OR 2·26 
(1·45–3·51)

<0·001 

Time to UPCR ≤0·5 mg/mg, days 169 (141–214) 372 (295–NC) HR 2·02 
(1·51–2·70)

<0·001 

Time to 50% reduction in UPCR, days 29 (29–32) 63 (57–87) HR 2·05 
(1·62–2·60)

<0·001 

Data are n (%) or median (95% CI), unless otherwise specified. OR=odds ratio. HR=hazard ratio. UPCR=urine protein 
creatinine ratio. NC=non-calculable. *The model is based on a logistic regression with terms for treatment, baseline 
UPCR, biopsy class, mycophenolate mofetil use at baseline, and region. 

Table 2: Summary of complete and partial renal responses at weeks 24 and 52 (intention-to-treat 
population) 

Figure 2: Complete and partial renal response endpoints (intention-to-treat population)

23%

41%

20%

32%

52%

70%

50%

70%

Voclosporin group (n=179)
Placebo group (n=178)

Week 24 Week 52
0

20

40

60

80

100

Pr
op

or
tio

n 
of

 p
at

ie
nt

s w
ith

 co
m

pl
et

e r
en

al
 re

sp
on

se
 (%

)

Study week

A

Week 24 Week 52
0

20

40

60

80

100

Pr
op

or
tio

n 
of

 p
at

ie
nt

s w
ith

 p
ar

tia
l r

en
al

 re
sp

on
se

 (%
)

Study week

B



AURORA 2の⽬的

AURORA 1を完遂したLN患者における、
VOCの⻑期安全性、忍容性、有効性を評価する



⽅法

・AURORA 1で割り付けられた治療を継続
・担当医師の判断で、⽤量調節可
・eGFRが30%を超えて低下、許容できない⾎圧上昇 → 試験薬の中断または減量
・フォローは試験薬終了後4週まで⾏った (計37か⽉間)



アウトカム
• 安全性は有害事象の発⽣で評価

• 有効性はCRR, PRR , good renal outcome, 腎/⾮腎性の再燃, 
UPCR/eGFR/Crの変化で評価

Good renal outcome：
⼗分な治療反応 (UPCR≦0.7 mg/mgの維持) とrenal flareなし、と定義



結果



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
A1c, 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 m2 in the voclosporin and control groups,
respectively, whereas at month 36, the respective measurements
were 80.3 and 78.7 mL/min/1.73 m2. 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 m2 (95%
CI −3.0 to 2.7) in the voclosporin group and −5.4 mL/min/1.73
m2 (95% CI −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

Table 1. Demographic and pretreatment baseline patient
characteristics*

Patient characteristics
Voclosporin
(n = 116)

Control
(n = 100)

Age, mean ± SD, years 32.3 ± 10.3 35.4 ± 11.6
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 III 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 III/IV 21 (18.1) 28 (28.0)

Biopsy within 6 months of
AURORA 1 screening, n (%)

100 (86.2) 90 (90.0)

Corrected eGFR, mean ± SD,
mL/min/1.73 m2

79.0 ± 15.1 78.7 ± 16.6

UPCR, mean ± SD, mg/mg 3.94 ± 2.6 3.87 ± 2.5
Time since initial LN diagnosis,
mean ± SD, years

4.8 ± 5.3 5.0 ± 5.2

Time since initial SLE diagnosis,
mean ± SD, years

6.6 ± 6.7 7.3 ± 6.9

* 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.
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患者背景
・AURORA 1開始直前の情報

・平均年齢 30歳くらい
・アジア⼈ 26-30%

・VOC群で⿊⼈が多い
・それ以外の背景は同等



グルココルチコイド⽤量

Voclosporin Control
Month 12, n (%)

>2.5 mg/day
≤2.5 mg/day

n=116/116 (100)
14 (12.1)
102 (87.9)

n=100/100 (100.0)
15 (15.0)
85 (85.0)

Month 24, n (%)
>2.5 mg/day
≤2.5 mg/day

n=111/116 (95.7)
22 (19.8)
89 (80.2)

n=88/100 (88.0)
14 (15.9)
74 (84.1)

Month 36, n (%)
>2.5 mg/day
≤2.5 mg/day

n=101/116 (87.1)
24 (23.8)
77 (76.2)

n=85/100 (85.0)
19 (22.4)
66 (77.6)



VOC⽤量

Voclosporin
n=116, n (%)

Control
n=100, n (%)

Final dose in AURORA 1
0 capsule / 0 mg BID* 0 (0.0) 1 (1.0)
1 capsule / 7.9 mg BID 14 (12.1) 3 (3.0)
2 capsules / 15.8 mg BID 11 (9.5) 6 (6.0)
3 capsules / 23.7 mg 91 (78.4) 90 (90.0)

Final dose in AURORA 2
0 capsule / 0 mg BID** 24 (20.7) 27 (27.0)
1 capsule / 7.9 mg BID 17 (14.7) 2 (2.0)
2 capsules / 15.8 mg BID 18 (15.5) 7 (7.0)
3 capsules / 23.7 mg 57 (49.1) 64 (64.0)

Overall 
Mean (SD) daily dose, mg 40.6 (9.7) 44.8 (5.7)



Table 2. Adverse events by year of study*

Adverse events

Voclosporin (n = 116) Control (n = 100)

Year 1
(n = 116)

Year 2
(n = 116)

Year 3
(n = 103)

Overall three-year
treatment

period (n = 116)
AURORA 2

only (n = 116)
Year 1

(n = 100)
Year 2

(n = 100)
Year 3
(n = 85)

Over all
three-year
treatment

period (n = 100)
AURORA 2

only (n = 100)

AE, n (%) 103 (88.8) 85 (73.3) 67 (65.0) 107 (92.2) 100 (86.2) 84 (84.0) 66 (66.0) 46 (54.1) 95 (95.0) 80 (80.0)
Treatment-related AE, n (%) 47 (40.5) 21 (18.1) 9 (8.7) 58 (50.0) 28 (24.1) 20 (20.0) 18 (18.0) 8 (9.4) 31 (31.0) 21 (21.0)
SAE, n (%) 13 (11.2) 13 (11.2) 8 (7.8) 31 (26.7) 21 (18.1) 13 (13.0) 18 (18.0) 8 (9.4) 28 (28.0) 23 (23.0)
Treatment-related SAE, n (%) 4 (3.4) 1 (0.9) 0 5 (4.3) 1 (0.9) 2 (2.0) 2 (2.0) 0 4 (4.0) 2 (2.0)
AEs by SOC (reported in ≥15% of

patients in either group)
Infections and infestations, n (%) 70 (60.3) 45 (38.8) 35 (34.0) 81 (69.8) 57 (49.1) 60 (60.0) 30 (30.0) 21 (24.7) 72 (72.0) 43 (43.0)
Gastrointestinal disorders, n (%) 51 (44.0) 21 (18.1) 13 (12.6) 56 (48.3) 28 (24.1) 29 (29.0) 11 (11.0) 7 (8.2) 36 (36.0) 15 (15.0)
Musculoskeletal connective

tissue disorders, n (%)
26 (22.4) 18 (15.5) 13 (12.6) 41 (35.3) 27 (23.3) 27 (27.0) 13 (13.0) 10 (11.8) 40 (40.0) 23 (23.0)

Investigations, n (%)† 30 (25.9) 19 (16.4) 8 (7.8) 43 (37.1) 24 (20.7) 16 (16.0) 11 (11.0) 5 (5.9) 29 (29.0) 16 (16.0)
Nervous system disorders, n (%) 33 (28.4) 11 (9.5) 5 (4.9) 40 (34.5) 14 (12.1) 13 (13.0) 6 (6.0) 3 (3.5) 17 (17.0) 8 (8.0)
Skin and subcutaneous tissue disorders, n (%) 26 (22.4) 13 (11.2) 12 (11.7) 38 (32.8) 21 (18.1) 16 (16.0) 6 (6.0) 4 (4.7) 20 (20.0) 9 (9.0)
Blood and lymphatic system disorders, n (%) 23 (19.8) 6 (5.2) 12 (11.7) 31 (26.7) 16 (13.8) 16 (16.0) 5 (5.0) 5 (5.9) 22 (22.0) 9 (9.0)
Vascular disorders, n (%) 25 (21.6) 7 (6.0) 3 (2.9) 31 (26.7) 10 (8.6) 12 (12.0) 8 (8.0) 5 (5.9) 24 (24.0) 13 (13.0)
General disorders and administration

site conditions, n (%)
19 (16.4) 11 (9.5) 7 (6.8) 29 (25.0) 14 (12.1) 19 (19.0) 4 (4.0) 8 (9.4) 24 (24.0) 13 (13.0)

Renal and urinary disorders, n (%) 11 (9.5) 13 (11.2) 9 (8.7) 27 (23.3) 21 (18.1) 8 (8.0) 6 (6.0) 5 (5.9) 15 (15.0) 10 (10.0)
Metabolism and nutrition disorders, n (%) 11 (9.5) 4 (3.4) 7 (6.8) 20 (17.2) 12 (10.3) 19 (19.0) 6 (6.0) 1 (1.2) 22 (22.0) 8 (8.0)
Respiratory, thoracic, and mediastinal

disorders, n (%)
14 (12.1) 7 (6.0) 3 (2.9) 19 (16.4) 9 (7.8) 8 (8.0) 5 (5.0) 1 (1.2) 13 (13.0) 6 (6.0)

Injury, poisoning and procedural
complications, n (%)

10 (8.6) 7 (6.0) 10 (9.7) 18 (15.5) 15 (12.9) 8 (8.0) 9 (9.0) 1 (1.2) 13 (13.0) 9 (9.0)

* Data reported are n (%). AEs reported for events in AURORA 1 and AURORA 2 and up to 30 days after study treatment end. Patients are counted once within a SOC and once for each
unique PT. AEs were aggregated by SOC and PT and coded usingMedDRA version 20.0. Abbreviations: AE, adverse event; eGFR, estimated glomerular filtration rate; MeDRA, Medical Dic-
tionary for Regulatory Activities; PT, preferred term; SAE, serious adverse event; SOC, system organ class.
† The SOC of Investigations is driven by AEs of GFR decrease (Overall, voclosporin, n = 28 [24.1%], 47 events; control, n = 9 [9.0%], 13 events).

LO
N
G
-T
ER

M
V
O
C
LO

SP
O
R
IN

T
R
EA

T
M
EN

T
FO

R
LU

P
U
S
N
EP

H
R
IT
IS

5

 23265205, 0, Downloaded from https://acrjournals.onlinelibrary.wiley.com/doi/10.1002/art.42657 by Kobe City Medical Center General Hospital, Wiley Online Library on [05/11/2023]. 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

・VOCの新規あるいは予期せぬ安全性の懸念はなかった
・有害事象プロファイルはAURORA 1と同様で、経時的に頻度は低下した
・有害事象としてのeGFR低下：VOC群 12名(10.3%), 対照群 5名 (5%)
・⾼⾎圧：VOC群 10名(8.6%), 対照群 7名 (7%)



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

(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% CI 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

Figure 1. Mean corrected eGFR (95% CI) 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 at four weeks after study drug discontinuation. Pretreatment baseline
was defined as the last value before patient received first dose of study drug on day 1 of AURORA 1. CI, confidence interval; eGFR, estimated glo-
merular filtration rate; FUP, follow-up.

Figure 2. LSmean slopes of corrected eGFR and eGFR change (95%CI) frommonth 12. AURORA 2 patients (n = 216) completed 12months 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. CI, confidence interval; LS mean, least squares mean; eGFR, estimated glomerular
filtration rate.
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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

(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% CI 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

Figure 1. Mean corrected eGFR (95% CI) 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 at four weeks after study drug discontinuation. Pretreatment baseline
was defined as the last value before patient received first dose of study drug on day 1 of AURORA 1. CI, confidence interval; eGFR, estimated glo-
merular filtration rate; FUP, follow-up.

Figure 2. LSmean slopes of corrected eGFR and eGFR change (95%CI) frommonth 12. AURORA 2 patients (n = 216) completed 12months 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. CI, confidence interval; LS mean, least squares mean; eGFR, estimated glomerular
filtration rate.
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eGFR

平均のeGFRは基準範囲
内で安定し、有意差なし
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control group), similar proportions in each group experienced
renal flares. Non-renal flares were also similar in each group over
the three-year treatment period (Table 3).

DISCUSSION

AURORA 2 demonstrates the safety and tolerability of con-
tinued administration of voclosporin over three years of treatment

in patients with LN; voclosporin was well tolerated with no new or
worsening safety signals and with stability of renal function. Clini-
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.

AURORA 2 was a phase 3, two-year, double-blinded,
placebo-controlled continuation trial of the pivotal AURORA 1
study. More than 80% of patients who completed treatment in

Table 3. Efficacy analyses*

Analyses Voclosporin (n = 116), % (n/n) Control (n = 100), % (n/n) OR (95% CI) P value

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; CI, 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.

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. CI, confidence
interval; FUP, follow-up visit; UPCR, urine protein creatinine ratio.

LONG-TERM VOCLOSPORIN TREATMENT FOR LUPUS NEPHRITIS 7

 23265205, 0, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42657 by K

obe City M
edical Center G

eneral H
ospital, W

iley O
nline Library on [05/11/2023]. See the Term

s and Conditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline Library for rules of use; O

A
 articles are governed by the applicable Creative Com

m
ons License

有効性



control group), similar proportions in each group experienced
renal flares. Non-renal flares were also similar in each group over
the three-year treatment period (Table 3).

DISCUSSION

AURORA 2 demonstrates the safety and tolerability of con-
tinued administration of voclosporin over three years of treatment

in patients with LN; voclosporin was well tolerated with no new or
worsening safety signals and with stability of renal function. Clini-
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.

AURORA 2 was a phase 3, two-year, double-blinded,
placebo-controlled continuation trial of the pivotal AURORA 1
study. More than 80% of patients who completed treatment in

Table 3. Efficacy analyses*

Analyses Voclosporin (n = 116), % (n/n) Control (n = 100), % (n/n) OR (95% CI) P value

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; CI, 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.

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. CI, confidence
interval; FUP, follow-up visit; UPCR, urine protein creatinine ratio.

LONG-TERM VOCLOSPORIN TREATMENT FOR LUPUS NEPHRITIS 7

 23265205, 0, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42657 by K

obe City M
edical Center G

eneral H
ospital, W

iley O
nline Library on [05/11/2023]. See the Term

s and Conditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline Library for rules of use; O

A
 articles are governed by the applicable Creative Com

m
ons License

平均UPCR ベースラインから50%以上
UPCRが低下した患者割合

・AURORA 1で達成されたUPCR低下は、AURORA 2の試験期間中も維持された
・ベースラインからのUPCRの変化は、36か⽉時点を除く全ての評価時期で、

VOC群で有意に良好だった



ディスカッション

• VOC群と対照群の有害事象は同等で、有害事象の発⽣は経時的に
減少した。

•⾼⾎圧やeGFR低下はVOC群で多く⾒られたが、時間と共に減少
し、⽤量調節で管理された。

• AURORA 1の早期に、VOCの⾎⾏⼒学的な影響による予想された
軽度の腎機能低下が⾒られたが、3年間のデータでは平均eGFRと
eGFR slopeは安定していた。



ディスカッション
•本試験では、⼗分に病勢がコントロールできている患者において、

試験薬の⽤量調整が許可されていた。
→ VOC群の約30%, 対照群の約9%が低⽤量でAURORA 2を終了した。
⼤部分の⽤量変更はAURORA 1での最初の1年で⾏われており、
⻑期安全性、忍容性、有効性の観点でリアルワールドの臨床を
反映している可能性がある。

• AURORA 2開始時点で、renal responseを達成した患者は
VOC群の⽅が多く、平均UPCRはVOC群で低かった。従って
AURORA 2参加を選択した患者の選択バイアスの可能性はある。


