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Voclosporin, an Investigational Calcineurin Inhibitor (CNI)
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Inhibition of calcineurin 
reduces cytokine activation of T-cells

Inhibition of calcineurin stabilizes
podocytes, protecting against proteinuria

Voclosporin has two separate mechanisms of action

• Voclosporin is a novel calcineurin inhibitor 

• Voclosporin has a consistent dose-response, 
potentially eliminating the need for therapeutic drug 
monitoring

• Compared to other CNIs, voclosporin has increased 
potency and an improved lipid and glucose metabolic 
profile
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• AURA-LV and AURORA were double-blind, randomized controlled trials with similar design and endpoints that evaluated 
efficacy and safety of voclosporin used in combination with mycophenolate mofetil (MMF) and rapidly tapered low-dose 
oral steroids* for the treatment of lupus nephritis

• Compared to MMF and steroids alone, the addition of oral voclosporin 23.7 mg BID increased Renal Response by 26% in 
AURA-LV (OR 3.21, p<0.001) and 18% in AURORA (OR 2.65, p<0.001) at one year

Clinical Trials of Voclosporin: AURA-LV & AURORA

*IV methylprednisolone 0.5 g/day administered on Days 1 and 2. Oral steroid initiated on Day 3 with 20-25 mg/day prednisone and rapidly tapered to a target dose of 2.5 mg/day at Week 16.
Renal Response was defined as urine protein/creatinine ratio (UPCR) ≤0.5 mg/mg, stable renal function (estimated glomerular filtration rate [eGFR] ≥60 mL/min/1.73 m2 and no decrease 
>20% from baseline), presence of sustained, low-dose steroids (in the 8 weeks prior to assessment) and no use of rescue medication. 

Phase 2 
AURA-LV

Phase 3 
AURORA 

VOCLOSPORIN 23.7 mg BID

MMF 2 g + oral corticosteroids

VOCLOSPORIN 39.5 mg BID

MMF 2 g + oral corticosteroids

CONTROL

MMF 2 g + oral corticosteroids

Primary endpoint
24 weeks

Secondary endpoint
48 weeks

VOCLOSPORIN 23.7 mg BID

MMF 2 g + oral corticosteroids

CONTROL

MMF 2 g + oral corticosteroids
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Objective: Evaluate the potential added value of therapeutic drug monitoring of voclosporin in the lupus 
nephritis patient population

Methods 

Evaluated Covariates 

Demographic 

Hepatic function

Renal function

Lipid parameters 

Biopsy class 

Pharmacokinetic Analysis 

• Based on a population pharmacokinetics (PK) model, the influence of subject 
demographic and baseline characteristic covariates on the disposition of 
voclosporin was evaluated in subjects with lupus nephritis treated with voclosporin 
in AURA-LV and AURORA clinical trials

• AURA-LV and AURORA trial protocols provided guidance to adjust dose of 
voclosporin due to changes in estimated glomerular filtration rate (eGFR) 

• Linearity in the PK data obtained in AURA-LV and AURORA was evaluated 

Calcineurin Inhibition 

• Estimated calcineurin inhibition in subjects with lupus nephritis was based on correlations between voclosporin 
concentrations and calcineurin inhibition in healthy subjects



• A two-compartment population PK model with first order oral absorption and linear elimination was developed 
• Goodness-of-fit plots indicate that the PK model adequately describes observed and predicted concentrations of 

voclosporin

PK Model: Goodness-of-Fit Plots



• Study populations in AURA-LV and 
AURORA were very similar with no 
inconsistencies in covariate distributions or 
voclosporin blood concentrations

• Point estimates for age, sex, race, serum 
albumin, total bilirubin, eGFR and body 
weight were within the 80-125% boundaries

• These covariates of interest demonstrated 
no significant or clinically relevant effect on 
the PK of voclosporin

Covariates Demonstrate No Relevant Effect on Voclosporin PK

Orange dot and bar are the median and 90% CI, respectively, of the ratio by dichotomized variable of AUC0−12 geometric means. This median and CI was obtained by sampling 10,000 
replicate trials based on the individual AUC0−12 values with replacement, per group. Individual AUC0−12  were derived from the individual clearance estimates using the final PK
model. Vertical lines present the bioequivalence boundaries 0.8-1.25. Values between brackets represent the number of individuals with PK information in the dataset (and thus in each 
replicate trial) per category. For body weight, subjects were grouped below (wt-bm) and above (wt-am) the median body weight.

Geometric Mean AUC0−12 Ratios (90% CI) by 
Dichotomized Covariates of Interest



Voclosporin Demonstrates Linear Pharmacokinetics

Observations (dots) and observed median profiles (lines). Dose normalization of the observations performed using the actual last dose based on the individual dosing history. Dashed 
lines drawn at 1 and 5 ng/mL/mg for clarity and interpretation purposes. AURA-LV late period samples were taken from 5 hours to 12 hours post-dose. For plotting purposes, these were 
set to a scheduled time of 8.5 hours.

• Voclosporin demonstrated linear pharmacokinetics, without evidence of a dose-dependent non-linearity within the 
evaluated dose range. Clearance was slightly lower for the 39.5 mg BID treatment group (orange); however, there was 
no deviation from proportionality and the apparent clearance and bioavailability were not dependent on dose

• This linearity without covariate impact allows the use of voclosporin concentrations and the CNI data from previous 
studies to estimate calcineurin inhibition in this patient population

• The estimated average inhibition was 30.6% (estimated mean Ctrough of 15.7% and Cmax of 58.1%) in subjects with 
lupus nephritis



• Analysis considered the conditional probability of renal response as efficacy endpoint and renal dysfunction as safety 
endpoint

• Odds ratio for renal response was >1 in all quartiles of voclosporin exposure

Efficacy of Voclosporin by Exposure Quartiles

Renal Response: UPCR ≤0.5 + eGFR success + no rescue medication + acceptable steroids. Partial Renal Response: 50% reduction from baseline in UPCR + eGFR success + no rescue 
medication + acceptable steroids. Logistic regression model with terms for study, treatment group, baseline UPCR, biopsy class, MMF use at screening and region. 
Odds ratio greater than unity indicate benefit of voclosporin.



• Voclosporin demonstrated linear pharmacokinetics over the evaluated dose range and inhibited 
calcineurin in a concentration dependent manner

• At the therapeutic dose of 23.7 mg BID, demographic and baseline characteristics, including 
weight, did not have a clinically relevant impact on pharmacokinetics of voclosporin 

• Efficacy was not impacted by voclosporin exposure quartiles indicating that therapeutic drug 
monitoring is unlikely to be of added benefit to patient management 

• The linear PK profile and the concentration dependent calcineurin inhibition of voclosporin allows 
the use of a pharmacodynamic approach to dose adjustments, in which the dose of voclosporin is 
adjusted in response to decreases in eGFR, instead of a pharmacokinetic approach

Conclusions
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