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BACKGROUND RESULTS DIFFERENTIAL RENAL REABSORPTION AND SECRETION OF CNIs IN HUMANS
CALCINEURIN INHIBITORS DIFFERENTIAL RENAL DISTRIBUTION AND RETENTION OF CNiIs IN MICE yoolosporin has @ & r Ol i M-/Min representing approximately 200% of ts expected passive filtration rate of
* The calcineurin inhibitors (CNIs) cyclosporine A (CSA) and tacrolimus (TAC) were revolutionary - MALDI-MSI demonstrated differential distribution and retention of voclosporin, CSA, and TAC in mouse kidneys . . . .
immunosuppressants when first introduced for solid organ transplantation in the 1980s | R | | | * Based on the literature, CSA has a measured CLr of 1.48 mL/min in healthy humans, representing approximately
» Voclosporin had moderate distribution in the cortex and was rapidly excreted with low levels of drug present in the 10% of the expected passive filtration of 12.5 mL/min’
» Voclosporin, a novel CNI, recently became the first oral therapy approved in the United States and Europe for the Kidney after two hours

* TAC has a CLr of 0.014 mL/min representing approximately 1% of the expected passive filtration of 1.25 mL/min'

treatment of active lupus nephritis (LN) in adult patients based on positive results from Phase 2 and 3 clinical trials . Both CSA and TAC demonstrated more retention and diffuse distribution within the kidney than voclosporin, CSA

* Unlike CSA and TAC, voclosporin has a consistent pharmacokinetic and pharmacodynamic profile, eliminating the to a greater degree than TAC Expected CLr Actual CLr/

need for therapeutic drug monitoring. In clinical trials of LN, voclosporin was associated with a favorable lipid and . . CL CL/F fu o _ Actual CLr
glucose profile and no drug-drug interaction with mycophenolate mofetil (MMF)?® TAC appeared to have prolonged drug retention in medulia up to 7 hr (Passive filtration) Expected CLr
» Emerging evidence indicates small molecule therapeutics may display differential disposition within organ tissues;
this suggests CNIs may be differentially distributed and retained in the kidney and may explain the difference in the Voclosporin Cyclosporine A Tacrolimus Voclosporin® NA 1060 mL/min 30/ 375 mL/min 289 mL/min 208.5%
efflcacy and Safety prOﬂIeS of each CNI demonstrated in clinical trials™" Replicate 1 Replicate 2 Replicate 3 Replicate 1 Replicate 2 Replicate 3 Replicate 1 Replicate 2 Replicate 3
Voclosporin Cyclosporine A Tacrolimus Cyclosporine A  210-240 mL/min NA 10% 12.5 mL/min 1.48 mL/min 11.8%
C63H111N11O12 C62H111N11O12 C44H69NO12
Molecular Weight: 1214.65 g/mol Molecular Weight: 1202.64 g/mol Molecular Weight: 804.02 g/mol 15 minutes
Tacrolimus 37.5 mL/min NA 1% 1.25 mL/min 0.014 mL/min 1.1%

*Pharmacokinetic data for voclosporin specific to the orally-administered softgel formulation. Passive filtration = GFR x fu. Expected CLr > actual CL is suggestive of renal reabsorption. Expected CLr < actual CL is suggestive of renal secretion. CL, clearance; CLr,
renal clearance; CL/F, apparent clearance; fu, fraction unbound in plasma; F, bioavailability; GFR, glomerular filtration rate; NA, not applicable.
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STU DY OB J E CTIVE MALDI-MSI revealed differential retention and distribution of CSA, TAC, and voclosporin in mice,
consistent with their respective renal clearances in humans
To evaluate the renal disposition of CSA, TAC, and voclosporin, we assessed in mice and humans the Higher drug exposure in mouse kidney and >90% renal reabsorption based on the literature were
disposition of each CNI in the kidney relative to its systemic drug exposure reported for both CSA and TAC, whereas the renal handling of voclosporin suggested a significant
2 hours

component of tubular secretion

The higher rate of secretion and lower overall exposure of kidney tissue to voclosporin may be
associated with an improved safety profile when compared to the more diffuse distribution and greater
renal retention of CSA and TAC

Future research on the novel distribution and renal handling of voclosporin, cyclosporine A, and
tacrolimus in humans will be illuminating in delineating the distinct clinical profiles of the CNiIs

METHODS

Renal disposition in CD-1 mice 4 hours
» Single, 30 mg/kg, doses of CSA, TAC, and voclosporin were administered intravenously to mice

+ Kidneys were collected at different time points up to seven hours, flash frozen in liquid nitrogen, and stored at
-20°C until sectioning

» Sections of 10 ym kidney tissue were mounted on indium tin oxide coated glass slides CES SCLOSU S
7 hours 1. Flechner SM et al. Clin Transplant. 2008;22(1):1-15. DS has received grant/research support from Aurinia Pharmaceuticals Inc.

* A matrix of 10 mg/mL a-Cyano-4-hydroxycinnamic acid in 85% acetonitrile/13% ethanol + 2% water + 0.1% 2. LUPKYNIS® [package insert]. Rockville, MD: Aurinia Pharma U.S., Inc., 2021. WB, KKR, MH, BW, and AL have nothing to disclose.
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» Systemic clearance (CL), renal clearances (CLr), apparent clearance (CL/F), and fraction unbound (fu) of CSA and * Moderate cortical » Diffuse distribution within » Cortico-medullary . PN

TAC in healthv h b btained f he | 19.14 distributi Kid distributi d retenti 10. Tanaka C et al. Drug Metab Dispos. 2000;28(5):582-589.

In healthy human subjects were obtained from the literature ISstribution idney Istribution ana retention 1. Li Y et al. Clin Pharmacol. 2020:12-83-96.
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- Pharmacokinetic data on voclosporin in humans was obtained from Aurinia Pharmaceuticals Inc. - Minimal retention by Ptachcinski R et al. Clin Pharmacokinet. 1986;11(2):107-132.
2 hours 13. Moller A et al. Drug Metab Dispos. 1999;27(6):633-636.

- To assess the degree of renal secretion vs reabsorption of each CNI, the CLr of each drug was compared to its 4. Mayo PR et al. J Clin Pharmacol. 2013;53(8):819-826.

expeCted CL V|a paSS|Ve f||trat|on (glomerUIar f||trat|0n rate [G FR] X fU) and |tS reSpeCtlve SyStem|C drug Clearance Each panel represents the imaged kidney from a single animal, with three replicates imaged at each time point for each calcineurin inhibitor. Images collected via MALDI-MSI. The greater the concentration of drug present, the greater the intensity of color in 15. Aurlr?la_ Pharmaceuticals Inc. [_)ata on File. 2020; NDA 213716: 2.7.2 Summary

the image, with blue indicative of low concentrations and white indicative of high concentrations. of Clinical Pharmacology Studies.
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