
R.B. Huizinga, R. Yahya, A.H.A. Gafor, N. Solomons, 
L. Veasey

AURION STUDY: 48-WEEK DATA OF 
MULTI-TARGET THERAPY WITH 
VOCLOSPORIN, MMF AND STEROIDS 
FOR ACTIVE LUPUS NEPHRITIS

1

The 12th International Congress on Systemic Lupus 
Erythematosus (LUPUS 2017) & the 7th Asian 
Congress on Autoimmunity (ACA 2017)

March 27, 2017



www.auriniapharma.com

Forward-Looking Statements
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Certain of the statements made in this presentation may constitute forward-looking information within the meaning of applicable Canadian securities law
and forward-looking statements within the meaning of applicable U.S. securities law. These forward-looking statements or information include, but are
not limited to statements or information with respect to the projected worth of the lupus nephritis (LN) market, that voclosporin is potentially a best-in-
class calcineurin-inhibitor (CNI) with robust intellectual property exclusivity and the likelihood of data exclusivity in major markets, the expectation that
voclosporin will be the only CNI with a label for LN, the expected progress of the AURION study; the anticipated commercial potential of voclosporin for
the treatment of LN; and anticipated interactions with the US Food and Drug Administration. When used in these marketing materials, the words
“anticipate”, “will”, “believe”, “estimate”, “expect”, “intend”, “target”, “plan”, “goals”, “objectives”, “may” and other similar words and expressions,
identify forward-looking statements or information.

We have made numerous assumptions about the forward-looking statements and information contained herein, including among other things,
assumptions about: the market value for the LN program; that another company will not create a substantial competitive product for Aurinia’s LN
business without violating Aurinia’s intellectual property rights; and the size of the LN market. Even though the management of Aurinia believes that the
assumptions made and the expectations represented by such statements or information are reasonable, there can be no assurance that the forward-
looking information will prove to be accurate.

Forward-looking information by their nature are based on assumptions and involve known and unknown risks, uncertainties and other factors which may
cause the actual results, performance or achievements of Aurinia to be materially different from any future results, performance or achievements
expressed or implied by such forward-looking information. Should one or more of these risks and uncertainties materialize, or should underlying
assumptions prove incorrect, actual results may vary materially from those described in forward-looking statements or information. Such risks,
uncertainties and other factors include, among others, the following: the market for the LN business may not be as estimated; and competitors may arise
with similar products.

Although we have attempted to identify factors that would cause actual actions, events or results to differ materially from those described in forward-
looking statements and information, there may be other factors that cause actual results, performances, achievements or events to not be as anticipated,
estimated or intended. Also many of the factors are beyond our control. There can be no assurance that forward-looking statements or information will
prove to be accurate, as actual results and future events could differ materially from those anticipated in such statements. Accordingly you should not
place undue reliance on forward-looking statements or information.

Except as required by law, Aurinia will not update forward-looking information. All forward-looking information contained in this presentation is qualified
by this cautionary statement. Additional information related to Aurinia, including a detailed list of the risks and uncertainties affecting Aurinia and its
business can be found in Aurinia’s most recent Annual Information Form available by accessing the Canadian Securities Administrators’ System for
Electronic Document Analysis and Retrieval (SEDAR) website at www.sedar.com or the U.S. Securities and Exchange Commission’s Electronic Document
Gathering and Retrieval System (EDGAR) website at www.sec.gov/edgar.
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Disclosures

 I am presenting this data on behalf of the Investigators, and most 
importantly the patients who continue to participate in this study

 The submitted abstract contained 24 week data. I will be reporting 
available 48 week data at this meeting.

 Lab data has been received.

 CRF database is not locked and data is being cleaned.

 Employee of Aurinia Pharmaceuticals
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Why do we need to improve outcomes in Lupus Nephritis (LN)?

50 % of patients with SLE will develop 
nephritis within the first 10 years since 

diagnosis

35% of adults with SLE have nephritis 
at diagnosis

88% reduction in 10 year survival if 
patient with SLE has nephritis (in some 

studies)

Many patients with LN progress
to ESRD

LN portends higher risk of 

treatment-related 

complications & toxicities

4
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Lupus Nephritis and Survival

Mok et al, Arthritis Rheum 2013

Standardized 

mortality ratio

SLE patents w/renal damage and ESRD have 14-fold and 60-fold increased risk of 
premature death 

5
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Proteinuria Correlates with Long-Term Outcomes
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on treatment response1

Not on Dialysis @ 10 years On Dialysis at 10 years

1. Chen YE, et al. Clin J Am Soc Nephrol. 2008;3(1):46-53. Response = 50% reduction in proteinuria; Remission = proteinuria <.33 g/24 hrs.

2. Aspreva Lupus Management Study – ALMS (NEJM/JASN). Complete remission requires proteinuria of <.5 g/24 hrs and presence of inactive urinary sediment. 
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Rapid control & reduction of proteinuria in lupus patients may show a reduction in the need for 
dialysis1
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What are the Best Early Predictors of Response?
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Dall'Era, M., Stone, D., Levesque, V., Cisternas, M. and Wofsy, D. (2011), Identification of biomarkers that predict response to treatment of lupus 
nephritis with mycophenolate mofetil or pulse

Can we use early markers of disease activity that are predictive of renal 
response at 24 weeks?

M. Dall’Era et al. (2011) utilized 
data from the Aspreva Lupus 

Management Study (ALMS) to 
identify possible baseline and 

early predictors of renal response

370 subjects with class III-V LN 
randomized to MMF or IV CYC

Reduction in proteinuria by 
>25% by week 8 was 

predictive of renal response 
at week 24 (OR 3.2, p < 0.05)
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Voclosporin: Tighter Binding to Calcineurin Results in Increased 
Potency
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Calcineurin

Voclosporin

Latch region

Kuglstatter A, et al. Acta Crystallogr D Biol Crystallogr. 2011;67(Pt 2):119-123.
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Voclosporin Background 

APC, antigen-presenting cell; IL, interleukin; INF, interferon; LN, lupus nephritis; NFAT, nuclear factor of activated T-cells; TNF, tumor necrosis factor.
1. Mak A, Kow NY. J Immunol Res. 2014;2014:419029. doi:10.1155/2014/419029.
2. Cooper JE, et al. Clin Nephrol. 2010;73(5):333-343.
3. Zhang B, Shi W. Int J Nephrol. 2012;2012:809456. 
4. Wang Y, et al. J Am Soc Nephrol. 2010;21(10):1657-1666.
5. Faul C. et al. Nat Med. 2008;14(9):931-938. 

Voclosporin has a synergistic and dual mechanism of action that has the potential to improve 
near- and long-term outcomes in LN when added to SoC (MMF)

By inhibiting calcineurin, voclosporin blocks IL-2 expression 
and T cell–mediated immune responses1,2

CNI’s have shown an ability to stabilize 
podocytes in the kidney, which protects 

against podocytopathy and proteinuria3-5

Cytoplasm

T cell 

receptor

APC

Nucleus

IL-2

INF-gamma

TNF-alpha
Cell-mediated

immune

response

Voclosporin

Voclosporin

Actin

cytoskeleton Dephosphorylated 

synaptopodin 

breaks up and 

destabilizes the 

actin cytoskeleton 

of the podocyte

Glomerular basement membrane

Synaptopodin

Stabilization of the actin cytoskeleton within the podocyte via 
calcineurin inhibition  has the potential to be disease 

modifying in LN

Tissue                 

damage
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Why Voclosporin?

Predictable concentration effect due to tight 
PK/PD relationship1,2

Potentially best-in-class option for LN5Clear mechanism of action through calcineurin 
inhibition1,2

Fixed dosing (oral, twice daily) with 
potent efficacy3,4

Complementary mechanistically with MMF, 
with no impact on exposure of MPA 
(active moiety of MMF)4

Large safety database of >2000 patients across 
a number of indications5

1. Schultz C. Ophthalmol Eye Dis. 2013;5:5-10. 
2. Roesel M, et al. Clin Ophthalmol. 2011;5:1309-1313. 
3. Ling SY, et al. Br J Clin Pharmacol. 2014;77(6):1039-1050. 
4. Busque S, et al. Am J Transplant. 2011;11(12):2675-2684.
5. Aurinia Pharmaceuticals, Aurinia Announces Results From Safety and Data Monitoring Board for Its Phase 2B Study in Lupus Nephritis – Study to Continue as Planned. 

http://www.auriniapharma.com/dnn/LinkClick.aspx?fileticket=ypbPS7FD-vQ%3d&tabid=92&mid=738.  Accessed July 26, 2016.
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AURION: Study Design
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Single-arm, twin center exploratory study assessing predictive value of an early reduction 
in proteinuria in subjects receiving voclosporin (23.7 mg BID) + SoC in patients with active 

LN

Primary analysis: 

Number of patients achieving each of the following biomarkers and the number of these patients who 
go on to achieve week 24 or week 48 remission.

Biomarkers:

 25% reduction in urinary protein creatinine ratio (UPCr) at 8 weeks

 C3 normalization at 8 weeks

 C4 normalization at 8 weeks

 Anti-dsDNA normalization at 8 weeks

Secondary analyses: 

24, 48 week outcomes, markers of SLE, PK/PD voclosporin in LN subjects

SCREENING
VOCLOSPORIN 23.7 mg bid VOCLOSPORIN 23.7 mg bid

MMF 1 – 2 g + oral corticosteroids

N = 10

Exploratory 

endpoint, 8 weeks

24 week 

assessment
End of study,

48 weeks

C3, complement 3; C4, complement 4; anti-dsDNA, anti-double-stranded DNA.
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AURION: Steroid Taper
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Forced steroid taper applied with reduction to 5 mg by week 8
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AURION: Baseline Characteristics
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Demographics (n=10)

Age (years) 28.2 + 4.92

Race Asian

Sex (F/M) (%) 100/0

LN Class at Study entry (n,%):

Class III 3 (33%)

Class IV 2 (20%)

Class V 3 (33%)

Class III/V 1 (10%)

Class IV/V 1 (10%)

MMF Naïve (%) 4 (40%)

eGFR at study entry (ml/min/1.73m²) 85.4 ± 3.1

Urine Protein/Creatinine Ratio (UPCR) 1.79 ± 0.43
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AURION: Change in UPCR at Week 8
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23.7mg BID VCS demonstrates clinically improved CR rates at 24 & 48 weeks

• 23.7mg BID
• 24 week CR: 70%;   n=7/10
• 48 week CR: 71%  n=5/7*

Complete Remission (CR) Rates at 24 & 48 weeks 
(per protocol analysis)

*3 patients discontinued before week 48

Mean decrease UPCR 
baseline to week 24=

61%
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Baseline 24 weeks

22% increase in mean C3
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C4 – Baseline vs. Week 24

Baseline 24 weeks

58% increase in mean C4

LN Inflammatory markers are positively impacted after 24 weeks of MTT with 
voclosporin

AURION: C3 and C4 improve over 24 weeks*

*subject 7-withdrew from study at 12 weeks therefore not assessed. C3, C4 not assessed at 48 weeks
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Sensitivity & Specificity 

• Sensitivity (true positive rate)

– High sensitivity =Subjects with early marker tend to be in remission at 
endpoint

– Low sensitivity = Plenty of subjects achieve endpoint who don't exhibit 
this early marker

• Specificity (true negative rate)

– High specificity = Subjects without early marker tend to not be in 
remission at endpoint

– Low specificity = Plenty of subjects don't achieve endpoint who did 
achieve early marker.

17
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AURION Predictive Response at 24 & 48 weeks 
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Biomarker AURION

Week 24 Week 48

25% reduction in 
week 8 UPCR 

sensitivity 71% 75%

specificity 33% 24%

C3 Normalization
Week 8

sensitivity 29% 25%

specificity 100% 75%

C4 Normalization
Week 8

sensitivity 29% 25%

specificity 100% 75%

Anti-dsDNA Normalization
Week 8

sensitivity 57% 50%

specificity 100% 50%

UPCR at week 8 is highly predictive of renal response at 24 & 48 weeks
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AURION & AURA Predictive Response at 24 & 48 weeks 
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Biomarker AURION AURA

Week 24 Week 48 Week 24 Week 48

25% reduction in 
week 8 UPCR 

sensitivity 71% 75% 100% 91% 

specificity 33% 24% 30% 31%

C3 Normalization
sensitivity 29% 25% 15% 22%

specificity 100% 75% 82% 88%

C4 Normalization
sensitivity 29% 25% 40% 30%

specificity 100% 75% 90% 91%

Anti-dsDNA
Normalization

sensitivity 57% 50% 13% 18%

specificity 100% 50% 54% 50%

UPCR at week 8 is highly predictive of renal response at 24 & 48 weeks
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AURION eGFR (CKD-EPI: Mean ± SE)
Safety Population (All patients)

0

10

20

30

40

50

60

70

80

90

100

110

Baseline Week 2 Week 4 Week 8 Week 12 Week 24 Week 36 Week 48 Week 50

eGFR

Renal function remains stable through 48 weeks

VCS completed at 
48 weeks



www.auriniapharma.com

AURION: Safety & tolerability
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Overall renal function as measured by eGFR has remained stable in all subjects. No 
recorded instances of hypomagnesemia, hyperkalemia

Over 48 weeks,  a total of 3 subjects were discontinued due to decreased eGFR, SLE 
flare or Investigator discretion

SAES:
•1 subject with SLE flare and tonsillitis

•1 subject with 4 SAEs of: community-acquired 
pneumonia; healthcare-associated pneumonia; 
anemia; and bilateral pleural effusion secondary 

to SLE relapse
•1 subject with fever of unknown origin

All SAEs were assessed as 
unrelated to voclosporin

treatment 

No new safety signals were observed with the use of voclosporin in LN patients; 
voclosporin was well-tolerated and safety profile is consistent with other 

immunomodulators
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AURION: Role of Biomarkers as Predictors of Remission
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25% Reduction in UPCR from baseline offers 
high sensitivity, but low specificity

C3 and C4 normalization offer low sensitivity and 
high specificity; Anti-dsDNA offers little 

additional information

Post-hoc analysis of AURA demonstrates similar 
results

Future studies in LN 
utilizing predictive 
biomarkers should 
consider both 25% 

reduction in UPCR and
C3/C4 normalization
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AURION: Clinical Conclusions
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70% (7/10) subjects achieved complete remission at 24 
weeks. 

71% (5/7) of subject on treatment remain in complete 
remission at 48 weeks

Minimal change to eGFR over 48 weeks

MTT using low-dose voclosporin (23.7 BID) with MMF 
(1 gm po BID) and low dose steroids is generally well 

tolerated

The AURION study is a 
supportive proof of concept 

study for the use of 
voclosporin at part of MTT 

in lupus nephritis
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