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BENLYSTA 120 MG VIAL GLAXOSMITHKLINE SSB BENLYSTA (INTRAVEN)

BENLYSTA 200 MG/ML AUTOINJECT GLAXOSMITHKLINE SSB BENLYSTA AUTOINJECTOR (SUBCUTANE.)
BENLYSTA 200 MG/ML SYRINGE GLAXOSMITHKLINE SSB BENLYSTA SYRINGE (SUBCUTANE.)

BENLYSTA 400 MG VIAL GLAXOSMITHKLINE SSB BENLYSTA VIAL (INTRAVEN)
LUPKYNIS 7.9 MG CAPSULE AURINIA PHARMA SSB LUPKYNIS (ORAL)

SAPHNELO 300 MG/2 ML VIAL ASTRAZENECA SSB SAPHNELO (INTRAVEN)
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Voclosporin (Lupkynis™) New Drug Update 
May 2022 

Nonproprietary Name voclosporin 
Brand Name Lupkynis 
Manufacturer Aurinia 
Form Oral capsule 
Strength 7.9 mg 
FDA Approval January 22, 2021 
Market Availability Currently available 
FDA Approval Classification Priority Review 
FDB Classification- Specific 
Therapeutic Class (HIC3) 

Immunosuppressives (Z2E) 

INDICATION1 
Voclosporin (Lupkynis) is a calcineurin-inhibitor immunosuppressant indicated in combination with a 
background immunosuppressive therapy regimen for the treatment of adult patients with active lupus 
nephritis (LN). 

 Safety and efficacy of voclosporin have not been established in combination with 
cyclophosphamide. Use of voclosporin is not recommended in this situation. 

PHARMACOKINETICS 
Following oral administration of voclosporin on an empty stomach, peak serum concentration (Tmax) is 
reached in 1 to 4 hours (median Tmax, 1.5 hours) with steady state achieved after 6 days of twice daily 
dosing. Co-administration with food decreased both the rate and extent of voclosporin absorption by 
29% to 53% and 15% to 25%, respectively. Voclosporin is highly protein bound (97%) with an estimated 
volume of distribution of 2.1 L. Voclosporin is primarily metabolized by cytochrome P450 3A4 (CYP3A4). 
The elimination half-life of voclosporin is approximately 30 hours with the primary excretion routes via 
the feces (92.7%) and urine (2.1%). There were no clinically significant differences in the 
pharmacokinetics of voclosporin based on age, gender, race, or body weight. 

CONTRAINDICATIONS/WARNINGS 
Concomitant use of strong CYP3A4 inhibitors (e.g., ketoconazole, itraconazole, clarithromycin) is 
contraindicated due to significant increase in voclosporin exposure which may increase the risk of 
adverse reactions, especially acute and/or chronic nephrotoxicity.  
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Use of voclosporin is contraindicated in patients with hypersensitivity to the agent.  

Voclosporin labeling carries boxed warnings for malignancies and serious infections. 
Immunosuppressants, including voclosporin, are associated with an increased risk of developing 
lymphomas and other malignancies, particularly skin related cancers. Risk is associated with both 
duration and intensity of immunosuppression. Advise patients to avoid exposure to sunlight and artificial 
Ultraviolet (UV) light and to use protective clothing and sunscreen to limit UV light exposure. 
Voclosporin, like all immunosuppressants, increases the risk of developing infections, potentially leading 
to serious, sometimes fatal, outcomes. To minimize the risk, use the lowest effective voclosporin dose 
and monitor patients for signs of infection.  

Calcineurin inhibitors, including voclosporin, may cause acute and/or chronic nephrotoxicity. The risk for 
acute and/or chronic nephrotoxicity is increased when coadministered with other drugs known to cause 
nephrotoxicity. Additionally, longer treatment duration may increase risk of nephrotoxicity as safety and 
efficacy of voclosporin has not been established beyond 1 year. Monitor estimated glomerular filtration 
rate (eGFR) regularly during treatment with dosage adjustments based on eGFR per the package insert. 

Treatment with voclosporin has been associated with hypertension, which may require antihypertensive 
therapy. Monitor blood pressure regularly during voclosporin treatment. New-onset hypertension or 
exacerbations of pre-existing hypertension should be considered for dose reduction or antihypertensive 
treatment; discontinuation of voclosporin may be required if hypertension cannot be managed with 
dose reduction or other medical intervention. Check blood pressure (BP) at baseline; voclosporin should 
not be initiated in patients with BP > 165/105 mmHg.  

Calcineurin inhibitors, including voclosporin, may cause neurotoxicities, including posterior reversible 
encephalopathy syndrome (PRES), delirium, seizure, coma, tremors, paresthesias, headache, and mental 
status changes. Monitor for signs and symptoms of neurotoxicities; voclosporin dosage reduction or 
discontinuation may be required.  

Hyperkalemia, sometimes severe, has been associated with calcineurin inhibitor therapy, including 
voclosporin. The risk for hyperkalemia may be increased by concomitant use of other agents known to 
cause hyperkalemia (e.g., potassium-sparing diuretics, angiotensin converting enzyme [ACE] inhibitors, 
angiotensin receptor blockers [ARBs]). Monitor serum potassium levels during voclosporin treatment.  

Administration of a single dose of voclosporin at higher than the recommended dose resulted in a dose-
dependent prolongation of the QTc interval, which may increase the risk of torsade de pointes and/or 
sudden death. This risk is higher in patients who have bradycardia; hypokalemia or hypomagnesemia; 
concomitant use of other drugs that prolong the QTc interval; or the presence of congenital prolongation 
of the QT interval.  

During treatment with voclosporin, patient should not receive live attenuated vaccines. Additionally, 
response to inactivated vaccines may not be sufficiently immunogenic during voclosporin treatment. 

Pure red cell aplasia (PRCA) has been reported in patients treated with a different calcineurin-inhibitor 
immunosuppressant. The potential mechanism for calcineurin-inhibitor-induced PRCA is not 
understood; however, if PRCA is diagnosed during therapy, discontinuation of voclosporin may be 
necessary. 
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DRUG INTERACTIONS 
Co-administration with strong or moderate cytochrome P-450 3A4 (CYP3A4) inhibitors increases 
voclosporin exposure, increasing the risk of adverse reactions; co-administration of voclosporin with 
strong CYP3A4 inhibitors (e.g., ketoconazole, itraconazole, clarithromycin) is contraindicated. Dose 
reduction of voclosporin is required when co-administered with moderate CYP3A4 inhibitors (e.g., 
verapamil, fluconazole, diltiazem). While taking voclosporin, patients should avoid food or drink 
containing grapefruit.  

Co-administration with strong or moderate CYP3A4 inducers decreases voclosporin exposure, which may 
decrease efficacy; avoid co-administration with strong or moderate CYP3A4 inducers.  

Voclosporin is a P-glycoprotein (P-gp) inhibitor; therefore, co-administration of voclosporin may increase 
exposure of P-gp substrates, leading to an increased risk for adverse reactions. For P-gp substrates with 
a narrow therapeutic window, dosage adjustment of the substrate is recommended.  

Voclosporin is an organic anion transporting polypeptide 1B1 (OATP1B1) inhibitor in vitro, with data 
suggesting voclosporin may increase exposure of these substrates. Monitor for adverse reactions of 
OATP1B1 substrates when used concomitantly.  

COMMON ADVERSE EFFECTS 
The most common adverse effects (≥ 3% and incidence ≥ 2% higher than placebo) reported with 
voclosporin 23.7 mg twice daily relative to placebo, respectively, in clinical trials, were decreased 
glomerular filtration rate (26% versus 9%), hypertension (19% versus 9%), diarrhea (19% versus 13%), 
headache (15% versus 8%), anemia (12% versus 6%), cough (11% versus 2%), urinary tract infection (10% 
versus 6%), upper abdominal pain (7% versus 2%), dyspepsia (6% versus 3%), alopecia (6% versus 3%), 
renal impairment (6% versus 3%), abdominal pain (5% versus 2%), mouth ulceration (4% versus 1%), 
fatigue (4% versus 1%), tremor (3% versus 1%), acute kidney injury (3% versus 1%), and decreased 
appetite (3% versus 1%). 

SPECIAL POPULATIONS  

Pregnancy 
Data for voclosporin in pregnant women are inadequate to advise of maternal or fetal risk. However, 
voclosporin contains alcohol, which has been associated with fetal harm including central nervous 
system abnormalities, behavioral disorders, and impaired intellectual development; therefore, use of 
voclosporin should be avoided in pregnant women.  

Refer to prescribing information for mycophenolate mofetil (MMF) if voclosporin is administered with a 
background of MMF. Information pertaining to pregnancy testing, contraception, and infertility for MMF 
also applies to patients receiving combination therapy.  

Pediatrics 
The safety and efficacy of voclosporin have not been established in pediatric patients < 18 years of age.  
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Geriatrics 
Clinical trials did not include an adequate number of patients ≥ 65 years of age to inform of differences 
in response to voclosporin compared to younger patients. 

Hepatic Impairment 
An increase in the rate and extent of absorption of voclosporin was observed in patients with mild or 
moderate hepatic impairment (Child-Pugh A and Child-Pugh B, respectively); dose adjustment is required 
in patients with mild or moderate hepatic impairment. Use of voclosporin is not recommended in 
patients with severe hepatic impairment (Child-Pugh C).  

Renal Impairment 
Use of voclosporin in patients with a baseline eGFR ≤ 45 mL/min/1.73 m2 is not recommended unless 
the benefit of use exceeds the risk. In patients with severe renal impairment (creatinine clearance [CrCl] 
< 30 mL/min), the rate and extent of voclosporin absorption increased 1.5- and 1.7-fold, respectively; 
therefore, if used in patients with severe renal impairment, dose adjustment is required. No dosage 
adjustment is recommended in patients with mild or moderate renal impairment. 

DOSAGES 
The recommended starting dose of voclosporin is 23.7 mg twice daily in combination with 
mycophenolate mofetil (MMF) and corticosteroids. Capsules should be swallowed whole and taken on 
an empty stomach. 

For patients with mild and moderate hepatic impairment (Child-Pugh A and Child-Pugh B), the 
recommended starting dose is reduced to 15.8 mg twice daily. If voclosporin is co-administered with 
moderate CYP3A4 inhibitors (e.g., verapamil, fluconazole, diltiazem), the recommended daily dose is 
reduced to 15.8 mg in the morning and 7.9 mg in the evening. If used in patients with baseline severe 
renal impairment (CrCl < 30 mL/min), the recommended voclosporin starting dose is reduced to 15.8 mg 
twice daily.  

Patient’s eGFR should be monitored every 2 weeks for the first month, and every 4 weeks thereafter 
with voclosporin dose adjusted based on eGFR: 

 If the eGFR is < 60 mL/min/1.73 m2 and reduced from baseline by > 20% to < 30%, reduce the 
voclosporin dose by 7.9 mg twice daily and re-assess within 2 weeks; if eGFR continues to be reduced 
from baseline by >20%, reduce voclosporin by an additional 7.9 mg twice daily. 

 If the eGFR is < 60 mL/min/1.73 m2 and reduced from baseline by ≥ 30%, discontinue voclosporin 
and reassess within 2 weeks; if eGFR recovers to ≥ 80% of baseline, voclosporin may be restarted at 
a lower dose.  

 If the dose was adjusted based on eGFR, for each eGFR measurement that is ≥ 80% of baseline, the 
dose may be increased by 7.9 mg twice daily; the starting dose should not be exceeded. 
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CLINICAL TRIALS2,3,4 
A literature search was performed using “voclosporin and lupus nephritis” and “NCT03021499.” 

Safety and efficacy of voclosporin as add-on to background therapy of mycophenolate mofetil (MMF) 
plus taper of low-dose corticosteroids was demonstrated in the double-blind, phase 3 AURORA study. 
AURORA enrolled adult patients with a diagnosis of systemic lupus erythematosus with lupus nephritis 
according to the American College of Rheumatology criteria and International Society of 
Nephrology/Renal Pathology Society (ISN/RPS) biopsy-proven active Class III, IV, or V lupus nephritis (LN). 
Patients with Class III or IV LN were enrolled only if the urine protein to creatinine ratio (UPCR) was 
≥ 1.5 mg/mg; patients with Class V LN were enrolled if the UPCR was ≥ 2 mg/mg. Patients with baseline 
eGFR ≤ 45 mL/min/1.73 m2 were excluded from the trial.  

A total of 357 adults were randomized to voclosporin 23.7 mg twice daily or placebo. Dosage was 
adjusted based on eGFR and BP according to the study protocol. The median age of enrollees was 31 
years (range, 18 to 72). The majority of participants were female (88%). Among the study population 
36.1% were White, 9.5% were Black, 30.5% were Asian, 32.5% were Hispanic/Latino, and 1.1% were 
American Indian/Alaskan Native.  

The primary endpoint was renal response, defined as (1) UPCR ≤ 0.5 mg/mg and (2) eGFR ≥ 60 
mL/min/1.73 m2 or no confirmed decrease from baseline in eGFR of > 20%, or no treatment- or disease-
related eGFR-associated event. In addition, the patient did not have sustained low-dose steroid use (≥ 3 
consecutive days or for ≥ 7 days in total during weeks 44 through 52), and no use of rescue medication. 
The mean (SD) daily dose of voclosporin was 41.3 (± 9.7) mg/day. The renal response rate at week 52 
with voclosporin was significantly greater compared to placebo (41% versus 23%, respectively; odds 
ratio, 2.65; 95% confidence interval, 1.64 to 4.27; p<0.0001). Statistically significant differences between 
the groups were seen as early as 24 weeks. Although all of the composite measures for the primary 
endpoint occurred more frequently in voclosporin patients, the difference was only statistically 
significant for UPCR of ≤ 0.5 mg/mg. Key secondary endpoints assessed in a hierarchical manner also 
demonstrated statistically significant improvements for voclosporin over placebo (complete renal 
response at 24 weeks: p=0.002; partial renal response at 24 weeks: p<0.001; partial renal response at 52 
weeks: p<0.001; time to UPCR ≤ 0.5 mg/mg in days: p<0.001; time to 50% reduction in UPCR in days: 
p<0.001).  

OTHER DRUGS USED FOR CONDITION5,6,7,8 
Corticosteroids and off-label immunomodulators are generally considered standard of care (SOC) 
therapy for active LN. Injectable belimumab (Benlysta®) is approved by the United States (US) Food and 
Drug Administration (FDA) for the treatment of adult patients with active LN in combination with 
standard therapy. 

PLACE IN THERAPY9,10,11,12,13,14 
An estimated 1.5 million Americans have some form of lupus, with 90% being women. Moreover, it is 2 
to 3 times more likely to affect women of color (e.g., African American, Hispanic/Latina, Asian, Native 
American) compared to White women. Systemic lupus erythematosus (SLE) accounts for approximately 
70% of all cases. Lupus nephritis (LN) occurs in up to 60% of patients with SLE, typically evident within 
10 years of SLE diagnosis. Notably, LN progresses to end-stage renal disease (ESRD) in up to 20% of 
patients.  
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Initial treatment of LN includes corticosteroids plus MMF or cyclophosphamide; corticosteroids plus 
azathioprine appears to be less beneficial. Limited data suggest improved response when tacrolimus, a 
calcineurin-inhibitor, is added to an MMF, particularly in patients with nephrotic-range proteinuria; 
however, additional long term data and renal outcome are needed for this regimen. Once complete or 
partial response is achieved, MMF and azathioprine are the most common agents used for maintenance 
treatment.  

Early decreases in proteinuria within 6 to 12 months of initiation of therapy is a positive predictor of 
improvement in long-term outcomes. As a result, a reduction in proteinuria by at least 25% within 3 
months and at least 50% within 6 months as well as a target proteinuria ratio of < 0.5 to 0.7 mg/mg is 
recommended within the first year of therapy; however, as many as 60% of patients are not able to 
reach these therapy goals with available therapies.  

Voclosporin, a next-generation calcineurin-inhibitor, is an analog of cyclosporine. It is the first oral agent 
to be FDA-approved for the treatment of active LN. Voclosporin may have a more predictable 
pharmacokinetic profile compared to legacy calcineurin-inhibitors and does not require therapeutic drug 
monitoring. Renal monitoring is needed every 4 weeks for appropriate dosing. Significant improvement 
in renal response was observed when voclosporin was added to standard of care MMF, regardless of 
race or ethnicity. Belimumab (Benlysta) is approved for use in adults with LN receiving standard therapy, 
administered as an intravenous infusion every 4 weeks or as weekly subcutaneous injections. Unlike 
voclosporin, no dosage adjustment for belimumab is required based on renal or hepatic function.  

SUGGESTED UTILIZATION MANAGEMENT 
Anticipated Therapeutic Class Review 
(TCR) Placement 

N/A 

Clinical Edit Initial Approval Criteria  
 Age ≥ 18 years old; AND 
 Diagnosis of lupus nephritis; AND 
 International Society of Nephrology/Renal Pathology Society 

(ISN/RPS) biopsy-proven active Class III or IV lupus nephritis alone 
or in combination with Class V lupus nephritis; AND 

 Urine protein to creatinine (UPCR) ratio ≥ 1.5 mg/mg for Class III or 
IV OR UPCR ≥ 2 mg/mg for Class V; AND 

 Patient must NOT have hypersensitivity to any component of the 
product; AND 

 Patient must NOT have concomitant use of strong CYP3A4 
inhibitors (e.g., ketoconazole, itraconazole, clarithromycin); AND 

 Patient must NOT have severe hepatic impairment; AND 
 Patient must concomitantly receive background 

immunosuppressive therapy, with the exception of 
cyclophosphamide; AND 

 Patient had baseline blood pressure < 165/105 mgHg; AND 
 Baseline estimated glomerular filtration rate (eGFR) is > 45 

mL/min/1.73 m2; AND 
 Renal function (eGFR) will be assessed at regular intervals 

thereafter; AND 
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 Lupkynis is prescribed by or in consultation with a rheumatologist 
or nephrologist. 

Renewal Criteria 
 Patient must continue to meet the above criteria; AND  
 Patient must have disease improvement and/or stabilization OR 

improvement in the slope of decline; AND  
 Patient has NOT experienced any treatment-restricting adverse 

effects (e.g., hypertension, neurotoxicities, hyperkalemia). 
Quantity Limit 180 capsules per 30 days 
Duration of Approval Initial: 6 months 

Renewal: 6 months 
Drug to Disease Hard Edit Severe hepatic impairment 
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